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Locomotive,   4-6-2   Type,    C.   &  A.   R.   R 

Locomotive,   4-6-2  Type.    M.   C.   R.   R 

Locomotive,     4-6-2     Passenger 

Locomotive,   4-6-2   Passenger,   N.   Y.   C. ... 

Locomotive,   0-6-0,   P.    R.   R 

Locomotive,  0-6-6-0  Type,  Mallet  Com- 
pound      237*, 

Locomotives,   American,   a  Busy  Day  In.. 

Locomotive  &  Mach.  Company  of  Montreal, 

Locomotive   Ash    Pits,    Facilities   at 

Locomotive     Axle     Crank 

Locomotives,    Big,    Failure    of 

Locomotives,  Big,  Performance  of 

Locomotive    Boiler    

Locomotive    Boiler    Capacity 

Locomotive    Boiler   Design    

Locomotive  Boiler.  Mallet  Compound,  B. 
&  0 167*, 

Locomotive  Boiler  Tubes   


105* 
37* 
459* 
391* 
266 
413* 
231* 

231* 
114* 

194* 
247* 
439* 

76* 
313* 
198* 
446* 

151 
399* 
137* 

188* 

356* 

150 

413* 

12* 

16* 
454* 
211* 

240* 

252 
153* 
166* 
466* 
133* 
347* 
381* 

87* 
385* 

262 
226 

470* 
101 

213* 
226 
348 

133* 
352 
325 

237* 
364* 


Locomotive    Capacity,    Increase    in 225 

Locomotive   Capacity    for   Steam 353* 

Locomotive  Clearance,  Reduced 139 

Locomotive  Coal  Consumption 389 

Locomotive,    Cole's    4-Cylinder   Balanced.  .    166* 
Locomotive  Compound,  De  Glehn,  P.  R,  R.   203* 

Locomotive  Compound,    Mallet    237*.   262 

Locomotive,  Compound,  Tests  of 39* 

Locomotives,  Conversion  of,  G.  R.  Hender- 
son             99 

Locomotive  Crank  Axle 213* 

Locomotive  Crank  Axle,  Coles 242* 

Locomotive   Crank   Pin    177* 

Locomotive  Cross  Head,   Detail 177* 

Locomotive  Cylinders,   Cole    242* 

Locomotive    Cylinder   Relief    Valve 200* 

Locomotive    Cylinders,    Specifications 136 

Locomotive,  De  Glehn  Compound,  P.  R.  R. 

203*.      352 

Locomotives,    Design    of 110 

Locomotive  Details,  Big  Locomotive 176* 

Locomotives,      Details     of     2-8-0     Heavy 

Freight,    L.    S.    &    M.    S 12* 

Locomotive   Driving  Wheel,   Detail.......    176* 

Locomotive   Driving  Wheel   Loads,   Coster.     187 
Locomotives,  Electric,  N.  Y.  C>  . . . .  .216*.  462* 

Locomotives,  English   . .  .  .i-..i".  i^^ii',.  . .    131* 

Locomotive   Erecting   Record............      436 

Locomotive  Failures    and   Loads 100 

Locomotive  Failures  and  Overloading.  .205,   226 
Locomotive  Failures,  Record  of  .........      291 

Locomotive    Firebox    Sheets 158* 

Locomotive  Flue   Setting  and  Maintenance  353* 

Locomotive  Frames,  L.  S.  &  M.  S 479* 

Locomotive   Frame,    Detail... >.»;.,>.... .    176* 

Locomotive    Frames     V ......  .298*,      323 

Locomotive  Frames,  Cast  Steel 427* 

Locomotive  Frames.   Improved,  De  Glehn's 

Opinion     107 

Locomotive  Frame  Deflections,  Te^ts,  L.  S. 

&    M.    S 8* 

■Locomotive  Frames   and   Splices 157 

Locomotives    in   Prance    437 

Locomotive  Friction,   Internal    295 

Locomotive  Front  Ends,  New,  Kalbaugb. .      53* 

Locomotive    Front    Ends 286 

Locomotive  Fuel   Economy    309 

Locomotive    Guides     177* 

Locomotive,    Heaviest   Passenger    .,.134*.  413* 
Locomotives,   Heavy   Passenger,   Table.... 

134,  274,  413 
Locomotive.-,  Heavy  Passenger,  Table....  134* 
Locomotive.  High  Speed  Trial  in  Germany     276 

Loiomotive   Hoist    425* 

Locomotive  Improvement,  4-Cylinder  Com-  '"  .- 

pound     ...^ 226 

Locomotives,    Increase    in    Capacity 225 

Locomotives,   Inspection,   B.  &  M.   R 53* 

Locomotive  Main  Rod,  Detail 176* 

Locomotive,    Overloading " 155 

Locomotive   Packing,    Maintenance,   Metal.      178 

Locomotives,     Painting    of 284 

Locomotive,    Passenger,    B.    &    M 281* 

Locomotive,  Passenger,  M.  C.  R,  R 347* 

Locomotive.    Passenger    . .  . . . .  i. 413* 

Locomotive.   Passenger,    C.   B.  &   Q.    R.   R.   356* 

Locomotive.  Passenger,  C.  &  A.  R.   R 133* 

Locomotive,  Passenger,  C.  B.  &  Q.  Ry.  .  .  .    211* 
Ix)comotive,   Passenger,  French  Compound.  203* 

Locomotives,    Performance  of  Big 348 

Ix)comotive    Performance    351 

Locomotive    Piston     177* 

Locomotive  Piston,  the  Seitz 185* 

Locomotive    Piston    Valves,^  Cole's     Com- 
pound      f 242* 

Locomotive     Pistons,     Vauclain     Balanced 

Compound     213* 

Locomotives.    Pooling    of    . . .  .i.,»ri..313,     352 

Locomotive   Power '. .-...; '. 352 

Locomotive,    Prairie  vs.   Pacific  Types 386 

Locomotives,   Progress   in    310 

Locomotive    Progress 310 

Locomotive    Repair    Records    141 

Locomotive   Repair   Schedule,   C.   &   N.   W. 

Shops    5g« 

Locomotive  Repairs,  Cost  of 349 

Locomotive   and   Car   Shops.    Montreal 451* 

Locomotive    Shops,    Cost    of    326 

Locomotive     Shops,     McKees    Rocks 339* 

Locomotive      Shops     Track     Arrangement, 

Seley      236 

Locomotive  Smoke  Box,  Extended 188 

Locomotive   Smoke  Box,    Southern    Ry.  . . .    151* 


Locomotive    Stay    Bolt.    Flexible 

Locomotive  Steaming  Capacity 258*, 

Locomotive    Stokers    

Locomotive   Stokers,   Automatic    

Locomotive   Superheater,   C.   P.   R 

Locomotive  Superheater,  Performance  Rec- 
ord,   C.    P.    R fc. ; ... 

Locomotive    Superheater    ii. . ... 

Locomotive  Switching,   C.   &  O .;.... 

Locomotives,    Table   of 274 

Locomotives,    Table   of   Passenger. ....... 

Locomotives,  Tabular  Comparison  of 

Locomotive  Terminals 

Locomotive  Tests    39*.  52,  391* 

Locomotive  Testing  Plant,   St.   Louis 

29,    281,   301,   365, 

Locomotive   Tonnage    Rating    

Locomotive,  Tractive  Power  of  American, 
Aggregate     

Locomotive  Trucks,  "Pony"  and  4-Wheel. 

Locomotive    Valve    Gear.    Alfree-Hubbell.  . 

Locomotive  Valve  Motion,  De  Glehn 

Locomotive,  Vauclain  4-Cylinder  Balanced 
Compound    

Locomotives — What    Are    Your's    Doing. . . 

Locomotive,  Weight  of  Parts.  .• 

Lodge  &  Shipley  Axle  Lathe,  Double  End.. 

Lodge   &  Shipley   Lathe. .......... .313*, 

Lonie,   Card  Index    ..,,i..... . ... 

Lubricator.    McCanna 


fm  •-■fT*  *•■•  •■  •.•rjb  4 


196* 

353* 

284 

156 

454* 

457 
338 
184* 
413 
347 
274 
314 
460 

400 
254* 

480 
257* 

200 
204* 

211* 
180 

177* 
76* 

446* 
150 

318* 


McCanna    Lubricator     .*...;...».■,./....   318» 

McCord  Journal   Box  and  Dust  Guard 116* 

McKees  Rocks  Water-Softener  ..16*,  62*,  105* 
McKees    Rocks    Shops,    P.    &    U.    E.,    New 

Locomotive 22*,   92*,    169*,   193*, 

221*,  292*.  339*.   382* 

Machine    Shop,    Traveling    ...»;.:.>.,■. 295 

Machine  Shop  Tools,  List  of. .......... .    341* 

Machine  Shop  Without  Belts   191* 

Machine     Tools .i ......   440* 

Machine    Tools,    American    ...... .:,  i .  . . .    247* 

Machine   Tools,    American    Success.......      373 

Machine   Tools,    Boring  Machine.........    152* 

Machine  Tools.   Drills    ..>..,   362* 

Machine  Tools,  Feeds  and  Drives...,.*..   405* 

Machine  Tools,   Help   the 386 

Machine  Tools  in  McKee's  Rocks  Shops.  .  339* 
Machine    Tools,    Individual    Motor-Driving 

for  Old,  Wright 14*.  54*,  88*,  129*, 

193*.    214*,    261*,   303* 

Machine    Tools    Mills     444* 

Machine    Tools,     Motors    Applied    to    Old, 

R.    V.    Wright 14*.    54*,    88*,    129*, 

V    '  193*,  214*.  261*,  303* 

Machine    Tool    Motor    Controllers.. 307* 

Machine  Tools,  Motor  Driven.  .148*,  261*.  274* 
Machine   Tools,    Motor-Driven,    Planers.;; 

69*,  101* 

Machine  '  Tools.    Motors    for    Old 

14*,   54*,   88*.   129*,  193*,   214*.  261*,   303* 

Machine  Tools,  Multiple  Drill    423* 

Machine   Tools.    New,    A.    S.    M.    E.    Paper        33 

Machine    Tool    Outlook    for    1904 73 

Machine   Tool    Parts.    Standardizing 8 

Machine    Tools,     Planers     ••'>-..   397* 

Machine  Tools,  Power  to  Drive. ..  ..*.,;V  185 
Machine  Tools.  Power  Required  for. .  .>..  458* 
Machine  Tool  Progress,  Feeds  and  Drives. 

27*.  67*,  278*.  405* 

Machine    Tools    for    R.    R.    Shops 316* 

Machine   Tools,    Radial   Drills    243* 

Machine    Tools    Shaper    437*,  445* 

Machine    Tools,    Turret    Lathe 357*,  399* 

Machinists  as  Teachers    no 

Malleable     tron     Specifications     136 

Mallet    Compound    Locomotive 

167*,  237*.   262,   297* 

Management  of  Railroad   Shops,   Cozad... 

10,  56*.     96* 
Manufacturing,    Railroad    Shop,    A.    T     & 

s-F n 

Master  Car  Builders    Association   Conven- 
tion            268 

Master     Mechanics      Association      Conven- 
tion      430,     271 

Ma-ter  Mechanics  Association  Reports. .  .  323* 
Master  Mechanics  and  Shop  Superintendent    390 

Material    Tracks    In   Shops    264* 

Mean  Effective  Pressure,  Locomotives.  .  .  258* 
Measuring    Coal     Chutes,    Locomotive,    B. 

&    0 '  «, 

•  •  •  •  ,         DO  • 

Mechanical    Draft,    Fan    Wheel    for.^-,...   482* 


Men,    Numbering   of   Shop,    Objection   to..      108 
Metal    Packing,    Maintenance    on    Locomo- 
tives           178 

Metallic    Packing,    Chucks    for 314* 

Mess  Rooms  in  R.    R.   Shops 139 

Mexican    Central    Shops,    Aguascalientes. . 

182*,  360* 
Michigan    Central,    Fast    Run    on........      225 

Michigan   Central    Locomotive    ....',   347* 

Middletown  Car  Works,  50-Ton  Box  Car. 

46*,   168* 

Middletown   Car  Works,   Car 34^'* 

Mileage    of    World's    Railroad:^     309 

Milling  Machine,   Motor-Driven,  Cincinnati     26* 
Milling    Machine,    Planer    Type,    Becker- 

Brainard     73* 

Montreal  Shops,  C.  P.  R 451* 

Morse    Silent    Chain     401* 

Morton.    Material    Tracks    in    Shops 264* 

Motive   Power  Officer,    Possibilities   of . .  . .      296 
Motive  Power  Department,  Discovered....      465 

Motors,    Power  of  Machine   Tools 458* 

Motor-Driven    Lathes    148*,  248* 

Motor-Driven  Gear  Shaper,  Fellows 34* 

Motor-Driven  Machine  Tools   (see  Machine 

Tool.-). 
Motor-Driven  Machine  Tools,   Development 

of     238* 

Motor-OriveQ   Machine  Tools,   Planers .... 

Motor-Drtven   Machine  Tools.   Special  Ma- 
chinery       190* 

Motor-Driven     Milling     Machine,     Cincin- 
nati  26*.   192* 

Motor-Driven   Planer  Test    ..i. 308* 

Motor-Driven    Shaper,    Cincinnati    Shaper 

Co 74* 

Motor-Driven    Slotter    191» 

Motor-Driven    Wheel   Borer    193* 

Motor  Drives  for  Old  Tools    (see  Machine 
Tools). 

Motor   Driving    256 

Motor-Driving,   Individual,   Applied   to  Old 

Tools.   R.   V.   Wright 14*.   54*.    88*. 

129*,    193*,    214*,    261*,   303' 
Motors    New    Steel-Frame,    Triumph   Elec- 
tric   Co 114» 

Motors    In    Railroad    Shops    . . .  .^.,,..  . .  .      392 

Motors    for    Railroad    Shops,    Steen 426 

Motors,  Single  Phase 337 

Motors,  V<iri£>b'c  S;,:^«d jHs,.  .•:    *•• 324 

Multiple  ISrilf^  ;f '««,<  BfAt'T.  Cy., 317* 

Multiple   B.?l?  •;.Vi.v::^V;./.,V;:...^...  423» 
^     •  -I   —  —  -•  • 

NatfOn^iK-jufiDB^Je    "^o;^  .  Co..  ,  >*e»    Speed 

ChangSr-r. ."  -U^- ..'.V.^.l;;;J^:;.;v.'  67* 
National    ^acJjiW.  "Soo?;  C'vnde.'s  Associa- 
tion     ./;.r;S«i',.\.;,'.  :,.,:'. 244 

Neitleton,  W.  "A.,   t'ersonai 225 

New  York  C.  &  H.  R.,  2-8-0  Locomotive  . .  16* 

N.   Y.  C.   ^les  Compound  Locomotive...  240* 

New   York   Central,   4-4-2   Locomotive 166* 

New   York   Central,    4-6-2    Locomotive 87* 

N.  Y.  C.  Electric  Locomotive 462* 

New  York,  C.  &  H.  R.   R.,  Beading  Tool.  .  9* 
New   York   Central    Power   Hou-e    ....  414* 
New  York,  c.  &  H.  R.  R.,   Rapid  Boring..  61 
New    York.    N.    H.    &    H.    Balanced    Com- 
pound   Locomotive    466* 

New  York  Subway,  Steel  Fireproof  Cars..  106* 

New  Specifications   for   Car  Wheels 226 

Norfolk  &  Western.  Rapid  Tire  Boring. 21,  107 
Norfolk  &  Western  Railway,  Increased  Ca- 
pacity of  Locomotives    225 

Numbering  Shop   Men.   Objection  to ',  108 

Obert,  C.  W.,   Personal    22« 

Observations    on    Foreign    Railroad    Prac- 
tice   (see  Ba'ford). 
Oil    Burning   on    the   Santa    Fe    .i..;,.;...      175 

Si     S"^'•i^°^   S^*   ''''■'P   with..........  179 

Oil   Fuel   Test.   Navy  Department. 276 

Oilhouse.  Design  of,  R.  H.  Soule 41  • 

Oil  House.  Du  Bois  Shops,  B.   R    &  P 32* 

Old    Machine    Tools.    Motor   Driving 187 

Operation.    Railroad.    Economy   in .,,  101 

Otto  Gas   Ensrine  Exhibit    .*iv:  «46* 

Outlook,  Machine  Tool,  for  1904 73 

Packing,   Chucks  for    314. 

Packing  Cups.   Rod,   Reamers  for HO* 

Packing.    Metallic   Chucks   for 314» 

Paints,    Test    of    ". 309 

Paint  for  Steel   Cars    '.'  290 

Paint    Shop,    McKees    Rocks    Shops,    P.    & 

L.    E 92* 

Painting    Steel     Cars .  .  .    .  427 

Paris-Orleans  Locomotive,  De  Glehn  Ld?o- 

motive     .    .....^.203* 

Parish  on   Piecework    ,,.«.ii.;.i  331 

Passenger  Car  Ventilation    .  .  .  . ...  , ,  430 

Passenger    Cars,    Draft    Gear    of    10(V 

Passenger  Car.  80-feet,  1st  Class,  O.  N...  110* 


■^•O'o 


^•^s 


274 

107 

3» 


Passenger  Cars,  Side-Door  Suburban,   I.  C.  108 
Pasbeuger     locomotive.     Cole's     Balanced 

Compound     240* 

Passenger  Locomotive,   C.   &.  A.   R.   R 133* 

Passenger  Locomotive,  C.  li.  &  Q.  Railway  356* 

Passenger  Locomotive,  M.  C.  R.  R 347* 

Pas.-enger  Locomotives,  4-6-2,  X.  Y.  C...  87* 

Passenger  Locomotive,    Vandalia    153* 

Passenger   Locomotive    381*  411* 

Passenger    Locomotives,    TabJe   of 347 

Passenger   Locomotives,   Tabular   Compari- 
son   of    

Pattison,   J.   H.,   Rapid  Tire   Boring,   N.   & 

W 21, 

Pennsylvania   R.   R.,   Development  of   Steel 

Cars   on    

Pennsylvania    R.    R.,    Locomotive    Testing 

Plant  at  St.   Louis  Exposition    29* 

Pennsylvania   R.    R.,    De   Glehn    Compound 

Locomotive     203* 

,60S    SJBO   laa^s   •«    U  BiUBAiiCsuuej 

Personal — H.    H.   Vaughan    109 

Personals.  ..  .19,    2S,    68,    100.    109,    111, 

156,   19S,  267,   298,  345.   385.  442.  483 

Philadelphia    &    Reading,    Fast    Train....  337 

Phillips,   M.  J.,  Tests  oa  Stay-bolts 252* 

Piece    Work,    First    Law    of    350 

Piece    Work,    by    Pari-h    331 

Piece  Work,  Good  Testimony  for 183 

Pins,    Pressure    on    Crosshead,    Compound 

Locomotives    61 

Pipe  Hangers   for   Heating  System 224* 

Piston  Rod-,   Manufacture  of    335* 

Piston  Rods,   Cost  of  Turning    291 

Piston    Speed  of  Locomotives    258* 

Piston   Valves,   Remarkable  Service 261 

Piston   Valves,   P.   R.    R 384* 

Piston    Valve    for   Superheater 456* 

Pittsburgh   &   L.   E.,    McKees   Rocks  Loco- 
motive Shops 22*.  92*,  169*,  221*  382^ 

Pittsburgh  &  L.  E.,  Motor-Driving  for  Old 

Tools,   14*,   54*,  88*.  129*.  193*,  214*,  261*, 

303* 
Pittsburgh  &  L.   E.,   Water-Softening   Sys- 
tem,  Extensive    16*.   62*.  105* 

Planers   Chandler   397* 

Planer   Driving,   Power  Required 185 

Planers,    Examples,    Motor-Driven 69*,  101* 

Planers  Improved    5?T! 

Planers,    Motor-Driven,    R.   V.   Wright....  214* 

Planers,    Power  Cross   Rail   Elevator 194* 

Planers,   Records  of 337* 

Planer  Test,   Steen 355* 

Planers,    Test    of -,4  •  J,L- *  *  -t! 

Planer-Type  Milling  Machines,  R.  R.  Shops  <3* 

Planing,     High    Speed ..•■•  264 

Planing  Machine,  Greaves,  Klusman  &  Co.  119* 

Pneumatic   Stay  bolt.   Breaker 407* 

Pooling  Locomotives    313,   387 

Power   House   Aguascalientes   Shops 183 

Power  House,   McKees   Rocks   Shops 169* 

Power  House  West  Albany 414* 

Power    &    Lighting    Plant,    West    Shore    R 

R.,  Weehawken 44*.  90*.  124* 

Power  Plant,   Design,   R.    H.   Soule.  .  .  .  .  .  . 

Power  Room,   Power  House   McKees  Rock 
Power   Require  inm£^ajierJ^uiiif)S-  ••  •  •  • 

Power   Requir*^^ar5>Bl*liDT2Wj;«^    .5  .  . 
Prentiss    Bros.  7!.)«T5ifc«a:>rBi«e««»^^  .  . 

Pressed   Steel   Cnr^C^r;    WtlfTb>r.«*r» .  .  .  199* 

Price-  &  Rat£^   ipi.  fto^ru-  Pqwe^^.^  .     ^.  ,83 

Progress    in  ?iajJ»a<J^w,-«  •  ■•■mJiZ^  IL  2 

.Progress,  MaShi&rrooTSf-jj^ds^tCgy&r  • 

Power  Plant,   RV'^i  SJjops        ,^,  .  .  .  .  .  .      251 

Power  Plant.  %\Jwlm^c»j_.S.;Si5.  *2i*,  188* 

114* 


188* 
1 
171* 
185 
458* 
152* 


ant,   RiylvspjL  ^Uops^  •♦*fe-  v^'.V 

-Pull-Cut"  shi&&,5*3nJJl5ff5»*^J'  •  •  • 

Push   Car  Cro«BinTTW«rtc,  fTf^nnJnfr*  .  .  .  . 


Queen    City    Shaper. 

Radial   Drill,   Bickford 

Radial    Drill    Variable-Speed    Mechanism.. 

Railroad    .Mileage    of    World 

Railroad    Operation,   Ei  onomy    iu 

Railroad   Shops,   Fire   Risks 

Railroad    Shop    Management,    Cozad 

lu.   56*,   96*, 
Railway   Shops,  Design  of,   R.   H.  Soule.   1, 
81*,  121*.  161*.  227, 

Rates  &  Prices,   for   Electric    Power 

Raymers    Boiler    Water    Changer 

Reamers   for   Rod   Packing  Cups 

Reciprocating    Parts,    Light • 

Record-Breaking  Tire-Boring  Operation,   21 

Repairs    of   locomotives.    Cost   of 

Repair    Records    for    Locomotives 

Repair    Shops,    Ry.    (see  Shops)      

Repairs,  Ton  Mile   Basis  For •••;•>,• 

Reese.  A.  H.,  Rapid  Tire  Boring,  N.  ^.  C. 

&.  H.   R 

Rivet  Furnace,  Gas,   and  Generator 

Rod    Packing.    Chucks 

Rod   Packing  Cups,   Reamers  for 

Roller    Bearings    

Roundhouses,    R.    H.    Soule 

Roundhouse    Cranes    .•;;■••.;■••■ 

Roundhouse  Cranes,  Jacks  and  Ventilation 

Roundhouse     Equipment 

Roundhouses.    Drop   Pits 

Roundhou-e    Smoke    Jacks 

Roundhouse,     Railway 

Roundhouses,     Rectangular 

Roundhouse    Ventilation 


445* 

243* 

278* 

309 

101 

467 

299 

41*, 

,  251 

83 

432* 

110* 

399 

,    61. 

107 

349 

141 

251 

141 

61 

9* 

314* 

110* 

313 

121* 

441* 

199 

430 

390 

441* 

252 

144 

181 


112* 


Sand   Jacks   for   Moving  1,000-Ton   Draw- 

l)rids6    •.- • 

Saw    Bench.    Universal,    Greaves-Klusman.      35* 
Scaffold.    Adjustable,    McKees    Rocks    Paint 

Shop.  P.  &  L.  E •/•;,••;,•     ^^ 

Scaife   Water-Softening    System   for    Rock- 
Island     11' 


Schenectady   Superheater    338*.  456* 

Scrap    Bins    '. 163 

Seley,    Variable    Speed   Motors 324 

Seley,   C.  A.,   Shop  Track  Arrangements...     236 

Serve  Tubes,   Suf.face  of 311 

Shafts,   Roller  Bearing  for 313 

Shaper,    Back    Geared 135* 

Shaper    Crank     445* 

Shapers,   Motive   Driven    261*,  437* 

Shaper    'Pull   Cut,"    Cincinnati 244* 

Shaper,      Traverse,       Motor-Driven,       Cin. 

Shaper   Company    74* 

Shops,  Aguascalientes  M.  C.  Ry.    ...182*.  360* 

Shops,  A.  T.  &  Saute  Fe  R.  R 163* 

Shops,    Arrangement  of   Buildings    in 161* 

Shops  of  J.  G.  Brill  Co 153* 

Shops,     Collinwood 231* 

Shops,   Cost  of    326 

Shop    Cranes,    A    Suggestion 144* 

Shops,    Design    of    Railway    Repair,    R.    H. 

Soule 1,  41*,  81*,   121*,  161*,  227,  251 

Shops,  Elizabethport,  C.  R.  R,  of  N.  J 162* 

Shop    Equipment,    Cozad 299 

Shop   Facilities,   Lack   of 180 

Shops,    Fire    Risks    in 467 

Shop  Heating  System,  McKees  Rocks 221* 

Shops,    High-Speed    Steel    in 333* 

Shop   Improvements,   Jacobs 333* 

Shops.    Locomotive,   Collinwood    231* 

Shops,   Locomotive  &  Car,   McKees  Rocks.    221* 

Shop  Locomotive  Track  Arrangement 236 

Shops,  Locomotive   and  Car.   Montreal....    451* 
Shops  of  Locomotive  Machine  Company  of 

Montreal     490* 

Shops,    McKees    Rocks,    22*,    92*,    164*,    169*, 

221*.   292*,   339*,   382* 
Shop  Management,  Railroad.  Cozad,  10,  56*,  96* 

Shop    Management,    Railroad,    Cozad 

10.  56*,  96*,      299 
Shop  Manufacturing,   Railroad.  A.   T.   &   S. 

P 11 

Shop  Men,  Objection  to  Numbering  of,   108,  144 
Shops,  New  Locomotive.  McKees  Rocks,  P. 

&    L.    E.,    22*,    92*,    164*,    169*,    221*.    292*, 

339*.    382* 
Shops,    Railway    (See   Soule). 

Shops,  Sayre.  L.  V.  R.  R 162 

Shop    Schedule    Locomotive   Repairs,    C.    & 

X.    W 58* 

Shops    (See   Soule). 

Shop   Superintendents    390,   430 

Shop     Temperature     in      Winter,      McKees 

Rocks     223* 

Shovel,    Steam,    Kilgore  Direct-Acting 37* 

Side   Bearings   and   Center  Plates    424* 

Side-Door  Suburban  Passenger  Cars,   I.  C.     108 

Slotter,    Draw    Cut    316* 

Smith     Countershaft 152* 

Smoke  Jacks    441* 

Soule,  R.  H..  Railway  Shop  Design,  1,  41*,  81*. 

121*,  161*,  227,  251 
Southern  Pacific,  Oil  Fuel  for  Locomotives  263* 
Specifications  for  Car  Wheels,  Dudley....  229 
Specifications   for   Locomotive   Cylinders. . .      136 

Specifications   for  Malleable   Iron 136 

Spirally    Corrugated    Boiler    Tubes 461 

Spery    Cyl.    Emery   Wheel  Face  Grinder...      36* 

Springfield    Machine   Tool    Co.    Shaper 135* 

Springs,  Test  of  Elliptic.  S.   A.   Bullock...    219* 

Springs,    Weight    of   Plate    437 

Starbuck   on    Locomotive   Trucks 257* 

Standardizing    Machine   Tool    Parts,    Lodge  8 

Stationary    Engine-,    Power   House    126* 

Star   Brass    Co.,    Indicator 156* 

Star    Brass    Mfg.    Co.,    Locomotive    Relief 

Valve    200* 

Staybolt    Breaker.    Pneumatic 407* 

Stay    Bolt   Flexible,   Tate 196* 

Staybolts     311 

Staybolts,  Formulae  for   354 

Stay   Bolts,  Tests  on  Effect  of  Pressure...    252* 

Steam  Piping  in  Power  House 124* 

Steam    Shovel,    Atlantic 367* 

Steam    Shovel,    Kilgore    Direct-Acting 37* 

Steam   Turbine  in  Power  Plant 184* 

Steam    Wastes    403 

Steaming  Capacity  of  Locomotives    258* 

Steel    Car    Development,    Pennsylvania    R. 

R 3*,   209* 

Steel   Cars    Painting 427 

Steel  Flat  Car.  50  Ton 168* 

Steel    Frame    Caboose    Car 211* 

Steel  Frame  Car,  45  Ton 301* 

Steel    Frame    Coal    Car 342* 

Steel,    High    Speed 33* 

Steel    Passenger  Cars,   Fireproof 375* 

Steel   Passenger   Cars 390 

Steen  on  Driving  Old   Machine  Tools 187 

Steen,  Motors  for  Machine  Shops 392,  426 

Steen.    Test    of    Planers    308*,    355* 

Stockbridge    Shaper    437* 

Stokers.  Automatic  for  Locomotives 156 

Store  House  &  Ry.  Shops 251 

Storehouse,   Design  of,  R.   H.   Soule 41* 

Sturtevant     Economizer 315* 

Sturtevant   Portable   Forge 481* 

Sturtevant    Hand    Blower 246* 

Suburban  Side-Door  Passenger  Cars,  I.  C. .      108 

Suburban   Train    Stop^ 385 

Subway,   New  York,  Fireproof  Steel  Cars.    106* 

Summers  Dump  Car   428* 

Succes.s,   Suggestions   Concerning    255 

Superheater.     Schenectady 338* 

Superheater  Locomotives.   C.   P.    R 454* 

Superheater  Locomotive.  Performance  Rec- 
ord           457 

Superheating,    a    Preface   in 469 

Switchboard   Power  Plant,   McKees   Rocks.    173* 

Switch    Board,    Power   House 294* 

Switch   Board.   Weehawken    Power   Plant    ..188* 

Switching  Locomotive.  P.   R.   R 385* 

Switching  Locomotive,   Heavy,  C.   &  O 184* 

Svmington  Journal  Box  &  Dust  Guard...   119* 


Tate  Flexible  Stay  Bolt 196* 

Teachers,    Machinists    as    no 

Technical  Men  Leave  R.  R.  Service 255 

Technical    School    Graduates 284,    386 

Technolexicon,   The 136 

Tee^Bolt  Heads  for  Chucking 448* 

Terminals  for  Locomotives    314 

Terminal    Yard    Power   Plant,    Weehawken,  44*, 

90*,  124* 

Tester,  Portable  Injector,  for  Boilers 33* 

Test   of   Planers,    Steen 355* 

Test   of    Balanced    Locomotive 460 

Test  of  Electric  Locomotives,  N.  Y.  C. . . .  462* 

Testing    Machine    Riehle 368* 

Testing   Plant   for   Locomotives,    St.    Louis,  29*, 

365 

Testing  Plant  Locomotive    400 

Tests,    Locomotive    39*.    391*.  460 

Tests,  Comparative,  of  Brake  Beams.....'  84* 
Tests,  Indicator,  Compound  Locomotive,  A. 

T.   &   S.   F 52* 

Tests   on    Locomotive   Stay-Bolts .-  252* 

Ties   Cost  of    427 

Time   to    Sit   and   Think 227 

Tire-Boring  Operations,  Rapid,  Economy  of  20 

Tires,   Cost  of  Turning    291 

Tire    Turning    Records 436 

Tools  for  Boiler  Shops,  List  of 145 

Tools,    Necessity  for  Good  Grinding 468 

Tool    Holder    335* 

Tools,    Machine..  Motors  Applied  to,    R.   V. 

Wright     214* 

Tool    and    Cutter   Grinders 472* 

Tool    Steel    at   Exposition 447 

Tool    Steel,     Improved 333*,    395 

Tool   Steel  in   R.   R.   Shops 350 

Tool,    Steel,    High    Speed 480 

Ton  Mileage  in  Locomotive  Repairs 141 

Tonnage  Rating  of  Locomotives    254*,   351 

Track    Arrangement    in    Locomotive    Shops 

by    Seley    2.^'" 

Tracks   for  Material   in   Shops 264* 

Traction  by  Gas  Power 480 

Tractive  Power  of  American  Locomotives, 

Aggregate     480 

Train  Costs,  Henderson 350.  371*.  411.  453* 

Trains.   Fast   in    England   and   France....  389 

Train,   Fast,    on    Reading    377 

Trains,    Heavy    Freight 389 

Trains,    High   Speed   German 405 

Train,    Long    Distance 337 

Train  Operation,  Henderson  350,  371*,  411,  453* 

Train    Pipe    Pressure    Increasing 240 

Train,    Stops    Minimum 385 

Traveling   Engineers  Convention    384 

Trepanning     Machine,     Bickford,     Altoona 

Shops      34* 

Triple    Grinding    Machine     320* 

Triple  Valve  Busing  Roller    195* 

Triumph  Elec.    Co.,   Steel-Frame   Motors..  114* 

Trucks.    Locomotive.    Starbuck    257* 

Trucks,      Bettendorf 319* 

Trucks,    Motor   N.    Y.    Subway 379* 

Truck   Springs,   Elliptic,   Test  of.   By  S.   A. 

Bullock     219* 

Tubes   as  Spark  Retarders    435 

Tubes.    Spirally    Corrugated 461 

Turbine    Air    Compressor 391 

Turret    Lathe,     Powerful 357* 

Union  Pacific  R.  R.,  Water-Softening. ...  72 
Universal  Saw  Bench,   Greaves-Klusman..      35* 

Valve    Gear,     Alfree-Hubbell 320* 

Valve,    Piston,    for   Superheater 456* 

Vandalia    Pa-senger    Locomotive 152* 

Valves  Piston  P.  R.   R 384* 

Variable    Speed    Motors 324 

Vaughan,  H.  H.  Tonnage  Rating 254* 

Vaughan,    H.   H.,   Personal....*. 109 

Ventilation    of  Cars 430 

Ventilation  of  Roundhouses    181 

Walschaert  Valve  Gear  de  Glehn 204* 

Warner   Instrument  Co.,    Cut   Meter 245* 

Water   Purification,   Efllect  of 468,   469 

Water   Purification    291,    351 

Water  Purification  &   Boiler   Repairs 175 

Water  Softening.   Advantages   of 20 

Water-Softening      In:-tallation.      Extensive, 

P.  &  L.  E.  R.R 16*,  62*,  105* 

Water-Softening    System.    C,    R.    I.    &    P. 

Ry ■ 117* 

Water  Softening,   Union   Pacific   R.   R 72 

Watt    Meters    on    Tools 468 

Weehawken,    Lighting    and    Power    Plant, 

West  Shore  R.  R 44*,  90*,  124*,  188* 

Weir    Frog    Co.    Shops 409* 

West  Albany  Power  House ^^iHT 

Westinghouse  Air  Brakes  in  Russia 7v — , 

Westinghousc,    George    298     ^ 

Westinghouse,  High  Speed  Brakes 444 

Westinghouse    Hose    Coupler 407* 

We.stinghouse   Motor  Formulas 458* 

West    Shore    R.    R.,    Power    and    Lighting 

Plant,    Weehawken 44*.    90*,    124*,    188 

West  Virginia  C.  &  P.,  Loco.  Front  Ends  53* 
"What   Arc   the   New   Mach.   Tools  to   Be."        33 

Wheel    Lathe    439* 

Wheel  Lathe.   Motor  Driven 129* 

Wheel    Lathe    Record 151 

Wheels,    Cast    Iron 287* 

Wheels,  Car,   Specifications.   Dudley 229 

Window   Area  and  Floor  Space 447 

Wood    Planing   Machine,    Greaves-Klusman  117* 

Wood  Working  Machines    434* 

Wood-Working      Machinery,       Collinwood 

Shops     231* 

Worthlngton  Plant,  New.  Henry  R 79 

Wright,  R    v.,   Application  of  Motor-Driv- 
ing to  Old  Tools,  14*.   54*.   88*,   129*.    193*. 
214*.    261*,    303*,    393* 
Wright,   R.   v..   Appointment 226 
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The  I'ovMiK  Jr'ukHT. 


The  electric  power  plant  as  a  feature  of  railway  shop  prac- 
tice IS  a  product  or  tne  last  ten  years,  but  tJaere  are  now  a 
sufficient  number  oi:  sucli  plants  to  indicate  the  general  trend 
of  design,  and  to  emphasize  those  conditions  and  requirements 
which  are  peculiar  to  tne  service.  Electric  power  is  usually 
needed  lor  transfer  tables,  traveling  cranes,  tools,  fans,  light- 
ing; in  addition  to  the  steam  being  required  as  motive  power 
for  these  purposes,  it  is  also  required  for  air  compressors, 
pumps,  hammers  and  heating;  the  latter  of  course  only  when 
tne  supply  of  exhaust  steam  is  insufficient  for  the  purpose. 

The  size  and  capacity  of  the  plant  are  determined  by  total 
izing  the  demands  for  power  both  internal  and  external  to  the 
building.  Beginning  with  the  electric  generators,  their  capa- 
city is  ascertained  by  adding  the  total  fan  load  and  total  light- 
ing load,  and  then  a  percentage  of  the  total  rated  capacity  of 
motors  used  for  other  purposes;  this  added  percentage  may 
range  from  30  to  60  according  to  whether  there  are  few  or 
many  traveling  cranes,  and  the  kind  and  frequency  of  service 
they  are  likely  to  be  called  on  to  perform.  To  the  total  so 
arrived  at  may  be  added  a  percentage  to  cover  distribution 
losses,  growth,  and  contingencies,  this  latter  percentage  of 
course  being  largely  influenced  by  Jocal  conditions. 

Taking  the  total  generator  capacity  in  kilowatts,  but  ex- 
pressing it  in  horse  power,  it  is  divided  by  0.85  (assumed  factor 
of  efficiency  for  direct  connected  sets)  to  determine  the  neces- 
sary equivalent  engine  horse  power,  to  which  is  commonly 
added  25  per  cent,  in  order  to  have  power  available  for  at 
least  a  portion  of  the  overload  capacity  of  the  generators. 
Many  railway  shop  power  plants  hitherto  built  have  provided 
a  very  large  excess  of  power  over  what  has  actually  been 
required  in  service;  with  the  experience  now  accumulated, 
this  is  not  so  likely  to  recur  in  the  future. 

The  boiler  capacity  may  be  worked  out  by  assuming  a  rate 
of  steam  consumption  suitable  to  the  size  and  type  of  engine 
to  be  used;  under  present  conditions  it  is  probable  that  the 
steam  consumption  per  horse  power  per  hour  snould  be  taken 
somewhere  between  15  lbs.  and  20  lbs.  according  to  the  degree 
of  refinement  in  the  engine  design.  Fifteen  lbs.  seems  far  in 
excess  of  the  9  lbs.  minimum  which  has  been  recorded  in  a  few 
cases  in  exceptional  plants,  where  triple  expansion  was  used 
.  with  superheaters  and  reh eaters;  but  15  lbs.  is  a  fair  minimum 
for  purposes  of  estimate  for  every  day  service  under  com- 
mercial conditions,  as  compound  non-condensing  engines  are 
what  we  now  generally  find.  It  is  probable  that  the  future  has 
something  better  in  store  for  us,  but  we  are  dealing  with 
present  conditions. 

Unfortunately  boiler  horse  power  and  engine  horse  power  are 
not  synonymous  terms,  as  a  boiler  horse  power  is  simply  the 
capacity  to  evaporate  30  lbs.  of  water  into  steam  from  temper- 
ature 100  (degrees  Fahrenheit)  to  a  pressure  of  70  lbs.  (per 
square  inch,)  and  this  fact  has  to  be  borne  in  mind  when  esti- 
mating boiler  capacity  corresponding  to  any  given  engine  capa- 
city. To  the  boiler  horse  power  thus  obtained  must  be  added 
the  necessairy  excess  to  furnish  steam  for  hammers  and  pos- 
sibly for  heating,  also  to  drive  air  compressors,  pumps,  or 
other  auxiliaries;  the  steam  consumption  rate  for  auxiliaries 
will  often  be  two,  three,  or  even  four  times  as  great  as  for  the 


main  engines,  even  under  what  passes  for  good  practice.  Th» 
lighting  load  of  a  railway  snop  power  plant  is  usually  assumed 
on  the  basis  of  one  hiorse  power  to  each  arc  Ugnt.  and  one  hor8« 
power  to  each  ten  incandescent  lights. 

The  subdivision  of  generating  units  and  boiler  units  can 
best  be  accomplished  by  charting  the  expected  total  load 
turough  a  period  of  24  hours,  and  then  so  selecUng  tne  unite 
as  to  permit  of  such  combinations  as  will  secure  full  loads,  or 
as  nearly  so  as  possible  at  all  times.  Engines  and  generators 
are  not  here  assumed  to  be  disabled  and  unfit  for  service 
except  in  emergencies,  but  boilers  wiU  be  out  of  service  period- 
ically for  cleaning  and  repairs,  and  excess  capacity  must  t>« 
provided  to  cover. 

In  providing  means  to  drive  electric  generators  we  Ave  th« 
opportunity  of  choosing  between  the  steam  engine,  the  steam 
turbine,  and  the  gas  engine,  with  increasing  thermal  efficiency 
in   the  series.     With  conditions   as  already  outlined   a  unit 
larger  than  750  horse  power  is  seldom  required   in   railway 
shop  power  plant  practice;   this  is  a  little  small  for  best  results 
lu  steam  turbine  practice,  and  a  little  large  for  comfort  under 
present  conditions  of  gas  engine  practice.    Steam  turbines  are 
actually  installed  in  one  plant  (Aguas  Calientes,  Mexico,  see 
page  466,  Dec,  1903),  while  gas  engines  were  contemplated 
(but  not  actually  used)  in  a  Western  plant;    meantime  current 
practice  has  gravitated  to  the  use  of  compound  non-condensing 
engines,   usually   horizontal    (because   floor   space    is   seldom 
limited),  and  always  automatic,  that  is,  with  governor  regu- 
lated cut  off;  condensing  apparatus  is  found  in  one  case  only, 
at  the  West  Milwaukee  shop  of  the  Chicago,  Milwaukee  &  St. 
Paul  Railway.     Gas  engine  predictions  are  risky,  but  a  con- 
stantly increasing  use  of  the  steam  turbine  may  be  expected, 
with  condensers  as  an  economical  adjunct.     When  this  comes 
about,  power  plant  buildings  can  be  made  of  reduced  propor- 
tions. 

Water  tube  boilers  will  usually  be  preferred  to  fire  tube 
boilers  for  several  reasons:  They  are  much  safer  to  operat« 
(au  explosion  being  limited  to  a  single  tube) ;  they  take  up 
less  space  for  a  given  capacity;  they  are  quicker  steamers; 
scale  can  be  removed  from  interior  of  tubes  by  power  devices 
and  cheap  labor,  whereas  fire  tube  boilers  must  have  tubes 
removed  by  high  priced  labor  in  order  to  remove  scale;  and 
also  the  boiler  will  be  much  longer  .out  M.  MU:vi£e«.»j;hQse  ad* 
vantages  outweigh  the  greater  coflt,  S4nt  JO^JfeiSC  V^t  the 
ratio  of  water  capacity  to  steaming*c2pacity''*s  sfiiSlC  which 
means  that  water  tube  boilers  5i<5}j^5%^>5'''t^^D*l;as; well 
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as   fire   tube   boilers   when  theWfe^fC  8&du< 
demand  for  steam;    but  the 
water  tube  boiler  which  is  now 

There  being  several  makes  of  water  tube  boilers  all  of  high 
efficiency,  the  choice  will  usually  be  determined  by  commercial 
considerations.  For  a  given  steam  consumption  in  unit  time 
the  water  level  will  fluctuate  more  rapidly  in  a  vertical  than  in 
a  horizontal  boiler,  and  the  feed  regulation  will  require  closer 
attention;  on  the  other  hand  a  boiler  room  fitted  with  vertical 
boilers  will  be  cooler  than  one  fitted  with  horizontal  boilers, 
and  therefore  more  comfortable  to  work  in — quite  an  advan- 
tage in  hot  countries.  It  is  one  of  the  anomalies  of  power 
plant  practice  that  the  thermal  efficiency  of  steam  boilers  often 
approximates  to  75  per  cent.,  while  that  of  steam  engines  seldom 
exceeas  15  per  cent. 

Mechanical  stokers  will  be  a  source  of  economy  in  fire  room 
labor  in  boiler  plants  of  from  1,000  horse  power  up,  and  will 
minimize  boiler  repairs  in  a  plant  of  any  size,  even  if  consider- 
ably less  than  that;  fuel  will  be  used  to  the  best  advantage, 
and  smoke  reduced  to  the  lowest  limit.  Feed  water  heaters 
are  of  proved  value  as  a  means  of  rescuing  waste  heat  from 
exhaust  steam,  but  in  winter  must  usually  divide  honors  with 
the  heating  system. 

Mechanical  draft  systems  have  been  perfected  so  as  to  be 
thoroughly  practicable  and  reliable.  The  fans  are  usually 
provided  in  duplicate  and  fitted  with  water  cooled  bearings; 
and  when  the  system  Includes  the  automatic  draft  regulator, 
the  amount  of  draft  corresponds  to  the  steam  pressure.  The 
whole  makes  a  very  flexible  arrangement,  increases  the  rate 
of  combustion  and  evaporation,  and  reduces  the  size  and  coot 
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of  boiler  plant  required  to  produce  a  given  horse  power;  saves 
first  cost,  and  therefore,  interest,  insurance  and  taxes;  greatly 
reduces  size  and  cost  of  stack;  these  several  savings  much 
more  than  offset  the  corresponding  items  for  the  mechanical 
draft  plant  together  with  its  cost  of  operation  and  mainten- 
ance, and  result  in  a  net  saving.  Four  ^ests  have  been  re- 
corded where  mechanical  draft  produced  toiler  horse  power 
(on  basis  of  34.5  lbs.  of  water  from  and  at  212°)  55  per  cent, 
in  excess  of  rated  capacity;  this  illustrates  the  flexibility  of 
the  system;  the  draft  produced  by  a  chimney  without  mechan- 
ical auxiliaries  is  proportional  to  the  square  root  of  its  height, 
which  means  that  the  same  result  produced  by  natural  draft 
would  require  a  chimney  nearly  two  and  a  half  times  as  high 
as  the  original  chimney  (provided  its  diameter  was  not  also 
increased). 

Economizers  do  not  always  economize  under  railway  shop 
conditions,  where  coal  is  always  cheap  as  compared  with  its 
cost  under  usual  manufacturing  conditions,  and  they  are  re- 
garded as  a  refinement  a  little  beyond  our  immediate  needs. 

The  use  of  power  devices  for  handling  coal  and  ashes  de- 
pends largely  on  local  conditions.  If  a  trestle  can  be  arranged 
alongside  the  boiler  room  without  interfering  with,  or  sacri- 
ficing other  yard  arrangements,  it  will  usually  be  fouml  that 
expensive  and  complicated  apparatus  aro  not  warranted,  and 
the  very  simplest  home  made  mechanical  appliances  will  yield 
the  desired  measure  of  economy;  this  is  true  even  when  me- 
chaniral  stokers  are  used,  when  it  of  course  becomes  necessary 
to  elevate  the  fuel  to  the  level  of  their  hoppers. 

The  piping  of  a  modern  power  plant  is  a  critical  feature. 
Boiler  pressures  have  advanced  from  80  lbs.  to  150  lbs.  in  the 
past  twenty  years,  and  now  all  pipes,  fittings,  pumps  and  en- 
gines are  required  to  stand  200  lbs.  Copper  pipe  has  disap- 
peared from  practice  as  treacherous  and  unsafe  material. 
Steam  pipes  of  to-day  are  of  wrought  iron  or  wrought  steel, 
and  often  with  cast  or  forged  steel  flanges,  which  may  be 
either  screwed,  riveted  or  welded  on,  and  sometimes  with 
faced  joints.    Expansion  is  taken  care  of  by  long  bends  or  by 


TABLE   15. 

RELATIVE    MERITS    OF   DIRECT    AND    ALTERNATING   CURRENT   FOR   ELECTBICA 
DISTRIBUTION    FOR    RAILWAY    SHOP    POWER    PLANTS. 

Item.  Direct  Alternating. 

Generators   Commutator,    with    at-     No  commutator. 

tendant    troubles. 
Engines    Reelpro  eating    (the     Turbines  may  be  use 

speed    of    generators  as  generators  can  t 

being  limited).  successfully     run     :> 

turbine  speeds. 
Motors    Must    have    commutat-     Induction    type,     witl; 

ors.  but  may  be  made  out  commutators,  bi  t 

to    yield     variable  constant  speed. 

speeid    by    either    of 

several   methods. 
Lighting     (arc    and    in- 
candescent)     May  be  accompliibed     with  either  current,  bit 

direct  current   is   simpler  and  preferred. 

Conversion      (to      otherBy  machine    (rotary     By  machine  at  pre.sec, 
kind  of  current)    ....      converter    or    motor         but  probably  by  sta;- 

generator).  ic    apparatus    in    fu- 

ture. 
Transformation     (to 
higher  or  lower  volt- 
age, but  same  kind  of 

current)    By     machine     (seldom     By  static  apparatus. 

done). 

Transmission Feasible    for    moderate     Feasible    for    moderate 

distances,    but     (volt-        distances,      and     the 
age     being     limited)  only    commercially 

cost  becomes  prohib-         practicable    system 
itive    for    long    dis-  for   long  distances, 

tances. 


The  facts  that  our  shop  problems  are  constantly  growing 
larger,  that  power  plants  are  supplying  electrical  energy 
(whether  for  power  or  light)  for  increasing  areas,  that  the 
steam  turbine  has  great  advantages  (particularly  for  high 
speed  work)  over  the  reciprocating  engine,  and  that  there  is 
somewhat  of  a  reaction  from  the  excessive  use  of  complex  and 
costly  variable  speed  apparatus,  all  point  to  the  conclusion 
that  alternating  current  generating  apparatus  will  be  the  pre- 
vailing practice  in  large  installations  in  the  future,  with 
auxiliary  apparatus  for  converting  a  portion  of  the  primary 
alternating  current  into  direct  current  for  those  applications 
where  it  Is  to  be  preferred.  The  Reading  shop  power  plant  of 
the  Philadelphia  &  Reading  Railroad  is  a  notable  example,  and 
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Danville,   111 

Collinwood.  O 

Jackson,    Mich 

Baring   Cross.    Ark 

Oak  Grove,  Pa 

MoKees    Rocks,    Pa 

Reading.    Pa .4. 

Ft.    Wayne.    Ind.    ..via. 

Columbus.    O 

Omaha,   Xeb 

Topeka,    Kan 


TABLE 

IC. 

riAL     FEATURES     OF     RAILWAY 

SHOP     POWER     PLANTS. 

Size  of  Build- 

Generators. 

Engines. 

Boilers. 

Railroad. 

ing.- 

—Feet. 

Current. 

Voltage. 

KW. 

1 

Total  HP. 

ZTotalHI' 

B.   ft   M. 

65 

X 

111 

Alt. 

440 

600 

2 

400 

3 

600 

B.,  R.  ft  P. 

«3 

X 

93 

/Alt. 
iDir. 

} 

220 

265 

3 

300 

4 

8O0 

C.  R.  R.  of  N.  J. 

106 

X 

107 

Dir. 

240 

300 

3 

750 

4 

1,000 

c.  o.  w.              ; 

42 

X 

128 

Dir. 

230 

1.000 

3 

1,050 

1,200 

C.  ft  A. 

53 

z 

97 

Dlr. 

220 

900 

. 

1.200 

4 

1.400 

C.  ft  N.  W. 

100 

z 

110 

Dir. 

220 

880 

1,335 

1.500 

C,  B.  ft  Q. 

«0 

z 

101 

Dir. 

240 

600 

3 

750 

1,068 

C.  ft  B.  I. 

89 

z 

100 

Dir. 

240 

300 

2 

450 

4 

l.OOO 

L.    S.    ft    M.    S. 

85 

z 

130 

Dir. 

250 

875 

3 

1,425 

6 

1.8O0 

M.   C. 

87 

z 

92 

Alt. 

480 

460 

3 

605 

3 

6';o 

M.    P. 

77 

z 

137 

Dlr. 

250 

350 

3 

475 

1,00'' 

N.   Y.   C.                 1 

100 

z 

105 

Dir. 

230 

300 

2 

450 

goo 

P.   ft  L.   E. 

81 

z 

102 

Dlr. 

240 

600 

4 

1,000 

6 

1.5O0 

P.  ft  R. 

112 

z 

175 

'  Alt. 
L  Dir. 

) 

480 

1,750 

6 

2,250 

8 

2.000 

P.  R.  R. 

Alt. 

220 

900 

5 

1,275 

900 

P.  R.  R. 

81 

z 

101 

Alt. 

220 

900 

3 

1,500 

4 

1,200 

U.    P. 

80 

z 

150 

Dir. 

250 

650 

2 

770 

6 

1.2')0 

A..  T.  ft   St.   F. 

57 

z 

176 

Dlr. 

220 

875 

4 

1,095 

6 

1.2O0 

swing  joints;  the  old  style  slip  joints  and  corrugated  copper 
joints  have  almost  entirely  disappeared;  the  development  and 
introduction  of  separators,  with  their  receivers  or  reservoirs, 
and  the  gradual  introduction  of  higher  pressures,  have  had 
their  effect  in  reducing  the  size  of  steam  pipes,  and  it  is  now 
not  unusual  to  see  a  steam  pipe  smaller  than  the  admission  pipe 
to  the  engine. 

The  choice  of  current  and  wire  system  for  a  railway  shop 
power  plant,  is  affected  by  many  considerations,  among  which 
are  the  following:  Transmission,  whether  short  distance,  or 
long  distance,  or  both;  speel  of  motoirs,  whether  constant,  or 
variable,  or  both;  lighting,  whether  arc,  or  incandescent,  or 
both;  and  whether  confined  to  the  immediate  locality  or  ex- 
tending to  outlying  and  remote  points.  The  relative  merits  of 
direct  and  alternating  current  for  distribution  are  summarized 
in  table  15,  which,  however,  is  s'leceptible  of  much  further 
elaboration  and  refinement. 


almost  the  only  one,  of  the  use  of  both  currents  with  the  alter- 
nating as  the  primary;  in  this  plant  the  rotary  converter  is  of 
course  used,  but  the  development  and  perfection  of  the  (3ooi  f^ 
Hewitt  static  converter  (for  transforming  alternating  current 
into  direct  current)  may  lead  up  to  the  complete  elimination 
of  the  rotary  converter. 

Although  it  is  believed,  as  has  been  intimated  above,  that 
variable  speed  has  been  somewhat  overdone,  yet  for  these 
cases  where  it  ought  to  be  used,  a  choice  of  method  must  be 
made.  Of  all  the  alternatives  it  seems  that  three  might  oe 
eliminated  at  once,  namely,  resistance  in  the  armature  circuit 
(because  of  wastefulness  and  inefficiency);  the  double  com 
mutator  (on  account  of  coot  and  complication),  and  the  four 
wire  multi voltage  system  (also  on  account  of  Its  cost  and  com 
plication.)  This  leaves  the  two  wire  sjngle  voltage  system,  witb 
adjustable  resistance  in  the  field  circuit,  and  the  three-wire 
two-voltage  system,   combined  with   field  control;    and   it  is 
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bPlieved  that  future  practice  in  railway  shop  power  plants  will 
be  limited  to  these  two  systems. 

The  power  plant  building  being  the  nerve  center  of  the 
modern  shop,  and  representing  with  its  contents,  an  invest- 
ment of  from  $75,000.00  to  $150,000.00,  should  be  fire  proof  and 
isolated  the  change  from  mechanical  to  electrical  transmission 
having  made  such  isolation  practicable.  A  rectangular  build- 
ing approximating  to  a  square  easily  subdivides  into  engine 
room  and  boiler  room  of  nearly  equal  floor  area,  as  required. 
It  generally  happens  that  the  floor  of  the  boiler  room  can  be 
depressed  below  general  ground  level  to  good  advantage  (where 
sewerage  conditions  permit)  in  connection  with  handling  the 
coal  supply:  on  the  other  hand  the  floor  of  the  engine  room 
can  be  established  several  feet  above  the  ground  level,  with  a 
basement  for  piping  and  accessories,  such  as  pumps,  heaters, 
condensers,  air  reservoirs,  etc.  In  many  plants  too  little  head 
room  has  been  allowed  in  the  engine  room  basement,  which 
should  preferably  be  roomy,  airy  and  well  lighted.     In  the 


STEEL   CAR  DEVELOPMENT. 


Pennsylvania  Railboad. 


IV. 


(For  Previous  Article,  See  PUge  435,  December,  1903.) 


BOX  AND  BEFBIGEBATOB  CABS. 


After  the  appearance  of  the  Gl  car,  which  was  a  double  hop- 
per gondola,  the  next  step  was  the  Ft  design,  an  80.000  lb.  flat 
car  which  was  considered  as  experimental  and  from  which 
valuable  information  with  respect  to  the  action  of  pressed 
steel  sills  under  heavy  loads  was  obtained.  It  did  not  become 
a  standard,  but  was  afterward  redesigned  and  adopted  under 
another  class  which  will  be  referred  to  later. 

At  this  time.  November,  1901,  attention  was  directed  toward 


'nower  Plant  of  the  Baring  Cross.  Ark.,  shop  of  the  Missouri      the  box  car  with  steel  underframing.     After  a  careful  study 
^ZZTLt     "^^  the  auxiliar;  apparatus  has  been  assem-      of  the  question   of  capacity  and  the  decision  to  buxld  large 

capacity  box  cars  was  reached  the  American  Railway  Assotia 
tion  adopted  its  standard  interior  dimensions  for  40-ton  cars. 


Pacific  Railway,  all  the  auxiliary  apparatu 
bled  in  what  is  termed  a  pump  room,  which  is  16  ft.  x  75  ft., 
open  to  the  roof  and  interposed  between  the  engine  room  and 
the  boiler  room;  this  arrangement  screens  these  rather  un- 
sightly accessories  from  the  more  ship  shape  and  tidy  engine 
room,  and  also  protects  the  wearing  surfaces  of  pumps,  etc . 
from  the  dust  of  the  boiler  room. 

Table  16  embodies  the  principal  data  for  eighteen  shop  powei 
plants,  and  fairly  indicates  their  size  and  capacity: 

Reading.    Pa.,    is   seen   to  be   the   most 
extensive  plant  so  far  put  up.     It  will  be 

noted  also  that  alternating  current  is  used 

to  some  extent  in  six  places.    The  reason 

that  the  kilowatt  capacity  of  generators 

and  the  horse  power  capacity  of  engines 

vary   so  much    in   plants   which,   judging 

from  the  size  of  buildings,  appear  to  be 

intended  to  provide  approximately  equal 

amounts  of  power,  is  that  the  individual 

opinions  of  the  designers  vary  so  much 

on  the  question  of  what  spare  units  should 

be  provided.     There  is  a  noticeable  ten 

dency  to  fully  double  the  voltage   when 

alternating  current  is  used,  as  compared 

with  that  used  with  the  direct  current; 

this  is  probably  due  to  the  fact  that,  as 

alternating  current  induction   motors   do 

not  have  commutators,  brushes,  slip-rings 

or  collectors,  employees  have  no  occasion 

to  handle  them,  and  the  risk  of  shock  is 

therefore  minimized. 

Switchboard  design  has  become  a  spe- 
cialty, in  which  it  is  well  to  let  the  spe- 
cialists take  the  resiwnsibility,  and  it  is  a  poor  place  to  curtail. 

The  fundamental  requirements  are,  complete  isolation  of  cir- 
cuits, automatic  circuit  breakers  for  overloads,  separate  panels 

and  recording  instruments  for  each  principal  circuit,  etc. 

(To  he  Continued.) 


The  fact  that  this  road  could  handle  110,000  lbs.  of  grain  in 
box  cars  settled  the  question  in  favor  of  cars  of  100,000  lbs. 
normal  capacity  and  the  standard  dimensions  of  36  ft.  in 
length,  8  ft.  clear  height  and  8  ft.  6  in.  width  were  adopted,  _ 
the  standard  door  opening  of  6  ft.  being  also  used.  Since  the 
underframe  was  to  be  of  steel  the  additional  cost  of  making 


Km  a 


With  the  bad  waters  in  the  Southwest  and  under  the  neces- 
t^ity  of  providing  engines  enough  for  the  trains,  an  effort  is  be- 
ing made  to  extend  the  life  of  firebox  sheets  by  removing  in 
every  possible  way  all  unnecessary  thicknesses  of  metal  be- 
tween the  fire  and  the  water.  In  this  connection  crown  bolts 
with  large  heads  are  giving  place  to  crown  stays  resembling 
slay  bolts,  having  taper  threads  in  the  crown  sheet  and  riveted 
over  like  stay  bolts.  On  a  number  of  roads  opinion  favors  wider 
mud  rings  with  5-in.  water  spaces  at  the  bottom  of  the  water 
leg.  There  is  also  a  tendency  toward  widening  the  spaces  be- 
tween tubes,  making  1-in.  bridges  instead  of  the  narrowef 
spaces  now  prevalent.  Several  roads  are  now  experimenting  in 
this  direction.  They  are  prepared  to  sacrifice  some  tube  heat- 
ing surface  for  the  sake  of  securing  more  water  space  around 
each  tube,  in  the  hope  of  reducing  the  amount  of  tube  leakage. 


details  of  att.\.c'Hment  of  dbaft  gear. 

class    Xl   box   cars.   —    PENNSYLVANIA    BAILBOAD... 


it  sufficient  for  the  load  of  50  fons  was  considered  as  negligible 
in  view  of  the  importance  of  being  able  to  carry  an  occasional 
full  load.  •   '• -W^^ 

In  order  to  use  the  standard  interior  dimensions,  a  low  floor 
was  necessary,  and  the  draft  gear  was  passed  through  the  end 
sills.  The  top  of  the  floor  is  3  ft  6%  in.  above  the  top  of  the 
rail  and  the  upper  faces  of  the  sills  are  3  ft.  4»4in.  above  the 
rails.  Prom  the  excellent  and  very  complete  drawings  of  this 
car,  which  is  known  as  the  Xl  deeign.  selections  have  been 
made  to  clearly  present  the  principles  of  its  construction.  This 
is  an  important  design  which  has  led  to  the  introduction  of 
similar  construction  on  a  number  of  large  roads.  This  is 
essentially  a  steel  underframe  car,  as  distinguished  from  a 
car  with  a  steel  frame  throughout.  The  box  structure  is  of 
wood  and  serves  merely  to  house  the  load.  At  this  time  no 
attempt  was  made  to  embody  the  frame  of  the  superstructure 
in  the  truss  structure  in  actually  carrying  the  load. 

While  the  description  is  confined  to  the  Xl  car,  the  same 
underframe  applies  to  the  refrigerator  or  Rf  design.  As  a 
backbone,  two  pressed  steel  center  sills  are  used.  These  have 
4  in.  flanges  and  are  17  in.  deep  at  the  center  of  the  car  for  a 
length  of  10  ft    At  the  ends,  the  sills  taper  to  a  depth  of  10 
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in.  The  side  sills  are  20  in.  deep  at  the  center.  The  neutral 
axis  of  the  center  sills  is  raised  by  using  a  cover  plate  33  ft.  t; 
ins.  long  extending  almost  the  full  length  of  the  car  (which  i^ 
the  first  appearance  of  this  construction)  and  of  the  use  oi 
4  by  4  by  V2  in.  flange  angles  riveted  to  the  lower  part  of  th( 
webs  of  the  center  sills.  These  angles  virtually  change  thr 
center  sills  into  built-up  I  beams.  With  center  sills  extending 
_the  full  length  of  the  car  the  bolsters  are  necessarily  cut.  They 
take  the  form  of  pressed  trough  diaphragms  with  an  18  in 
top  cover  plate  extending  across  the  car.  This  puts  the 
bolsters  into  the  shape  of  box  girders.  The  transverse  flooi 
supports  are  pressed  steel  channels  extending  between  tho 
center  and  side  sills,  with  short  pieces  between  the  center  sills. 
The  portions  between  the  center  sills  are  10  in.  deep  and  those 
between  the  center  and  side  sills  are  7  in.  deep.  Upon  the 
latter,  the  3   In.  wooden   floor  stringers   rest.     At  the  upper 
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PART  SIDE  KLEVATIOX   AXD  PART  LONGITUDINAL   SECTION,   AND  PLAN,  OF  THE  CLASS  Rf  BEFRIGEBATOB  CAE. 

STEEL   CAB   DEVELOPMENT.   PENNSYLVANIA   RAILROAD. 


and  outer  edges  of  the  side  sills  Z  bars  are  riveted,  and  these 
form  the  supports  for  the  wooden  side  structure.  This  car 
has  corner  braces  and  pressed  steel  end  sills.  The  draft  gear 
is  secured  to  the  center  sills,  as  indicated,  and  a  special  pair 
of  diagonal  braces  serve  to  support  the  draft  portions  of  the 
center  sills.  The  body  bolster,  draft  gear  and  end  sill  con- 
struction are  clearly  indicated  in  the  drawing  of  the  draft  gear, 
(see  page  3),  which  is  of  the  Westinghouse  type. 

The  wooden  floor  rests  upon  the  4  by  3  in.  wooden  floor 
stringers  and  these  are  supported  on  the  diaphragms  and  on 
pressed  steel  brackets,  at  the  ends,  riveted  to  the  bolsters,  as 


indicated  in  the  plan  drawing.  The  weigui  lI  this  car,  empty, 
is  45,300  lbs.  It  is  designed  for  distributed  loads.  This  is 
the  present  standard  box.  car  of  the  Pennsylvania  Railroad. 
The  design  has  been  modified  in  some  of  the  details  for  the 
Pennsylvania  Lines  west  of  Pittsburg.  The  drawings  and  this 
description  apply  to  the  standard  construction  on  the  Pennsyl- 
vania Railroad  proper. 

The  Rf,  or  refrigerator  car,  has  identically  the  same  under- 
frame  as  the  Xl  car.  The  upper  frames  are  also  similar,  except 
as  to  end  and  side  plates,  intermediate  car  lines,  door  posts 
and  belting  boards.  Of  course  the  floors  and  walls,  also  the 
roofs  for  the  air  chambers  and  the  tanks  for  ice  are  special 
features  of  cars  used  for  provisions  and  diary  products.  The 
great  weight  of  the  body  of  the  refrigerator  car  reduces  the 
nominal  capacity  to  90,000  lbs.  In  the  drawings,  the  construc- 
tion of  the  superstructure  and  the  insulation  are  Indicated  in  a 
way  which  renders  a  description  in  detail  unnecessary.  Both 
of  these  cars  are  carried  on  the  standard  trucks  of  this  road 
which  will  be  illustrated  in  another  article. 


CBOSS  SECTION  OF  CLASS  Rf  BEFBIGEBATOR  CAR, 
THBOUGH    THE    ICE    BOX. 


Bad  water  continues  to  be  the  worst  problem  the  Western 
roads  have  to  deal  with.  It  is  now  becoming  understood  that 
purifying  plants  are  economical,  reliable  and  satisfactory,  and 
they  are  being  installed — but  very  slowly.  The  worst  result  of 
poor  water  is  not  the  scaling  alone  but  a  combination  of  scal- 
ing and  leaking  of  tubes  and  seams.  This  becomes  so  trouble- 
some that  locomotives  in  some  districts  need  re  tubing  as  often 
as  every  two  months  and  they  require  boiler  work  after  every 
trip  over  a  division  of  ordinary  length.  On  one  road  having 
only  a  few  purifying  plants  this  term  of  service  has  already 
been  extended  to  six  months.  The  requirements  which  loco- 
motives must  meet  In  the  West  will  necessitate  the  installar 
tion  of  water  purifying  plants  on  a  large  scale.  Water  puri- 
fication has  oome  to  stay.  It  is  to  be  a  necessity  on  all  roads 
having  bad  waters  and  it  is  highly  important  to  Install  the 
apparatus  with  a  view  of  low  cost  of  operation  and  absolute 
reliability.  First  cost  is  a  mountain  to  most  managers  and 
several  are  experimenting  with  "cheap"  devices.  One  thing 
is  now  demonstrated— water  purificaUon  is  appreciated  as  an 
operating  necessity. 
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EDITORIAL    CORRESPONDENCE. 


iMi'KtSSlONS    Ofc'    FoKiiiCiN     RaIUM^AU    PuACTICE. 


(LONDON,   UECEMBEK  5,   1903.) 


In  forming  judgment  upon  the  practice  of  a  foreign  country 
in  transportation  methods  it  is  necessary  to  look  rather  deeply 
into  the  principles  for  superficial  indications  may  not  be  under- 
stood. While  the  equipment  and  its  operation  seems  strange 
to  an  American,  nothing  is  done  here  without  a  reason.  Noth- 
ing is  slipshod  here  and  it  is  generally  easy  to  trace  the 
causes  for  the  practices  which  appear  to  be  strange.  One  of 
the  chaiacteristics  of  English  people  is  conservatism.  It  must 
be  i-emembered  that  these  islands  were  densely  populated 
when  the  railroads  first  came  up  for  consideration.  Large 
estates  and  busy  cities  were  conceived  in  the  location  of  the 
roads.  .Much  opposition  was  met  from  the  very  first  and  it 
became  necessary  to  satisfy  demands  for  the  public  safety 
whicU  vre  have  never  known  and  which  we  are  only  now  be- 
ginning to  appreciate.  This  led  to  construction  of  such  heavy 
and  permanent  character,  with  respect  to  the  roadbed,  terminals 
and  overhead  bJidges,  as  to  influence  the  entire  development 
of  the  roads  in  other  respects.  The  rolling  stock  is  affected  by 
this  to  a  great  extent  and  also  by  the  fact  that  it  is  a  logical 
descendeut  of  the  stage  coach.  We  must  remember  that  we 
took  our  rolling  stock  "ready  made"  and  could  begin  with 
a  clean  sheet.  The  result  is  that  Europe  has  bunt  thoroughly 
upon  lines  which  are  now  found  to  be  too  narrow.  Among  the 
progressive  English  railroad  men  the  large  train  unit  and 
small  dead  weight  of  our  freight  equipment  are  greatly  de- 
sired, but  they  cannot  increase  the  length  of  sidings,  or  en- 
large the  cross  section  of  their  numerous  tunnels.  They  have, 
however,  devoted  themselves  to  economical  operation  with 
respect  to  locomotives  in  a  way  which  is  worthy  of  most  care- 
ful study. 

European  i)ermanent  construction  is  both  a  blessing  and 
the  opposite,  in  its  effects  upon  practice  and  progress.  As  our 
railroads  preceeded  the  people,  and  our  rails  went  West  in 
advance  of  the  population  w;e  know  nothing  about  this,  ex- 
cept in  tile  <:ase  of  a  few  large  terminals.  When  so  much 
money  is  put  into  English  roadway  and  terminals,  when  so 
much  is  spent  to  avoid  curves  and  grades  and  so  much  sunk 
in  tunnels,  it  becomes  most  important  to  see  far  into  the 
futurt%  in  order  to  provide  for  growth  and  improvement.  Our 
own  roals  are  approaching  the  important  problems  of  per- 
manent construction.  We  need  to  look  further  into  the 
future  than  the  foreign  roads  have  done  or  we  shall  be  handi- 
capped as  they  are  with  structures,  whicn  are  too  expensive 
to  tear  dovn  and  are  yet  too  small  for  growth.  This  strikes 
the  writer  as  being  an  exceedingly  important  lesson.  That 
pait  of  permanent  construction,  however,  which  permits  of 
the  statement  that  there  is  no  grade  crossing  of  two  railways 
in  Great  Biitain  is  to  be  most  emphatically  commended. 

Human  life  is  held  in  high  regard  in  Europe  and  specially 
this  impresses  one  in  England.  Grade  crossings  with  streets 
are  entirely  al.seut  and  every  possible  precaution  is  taken  to 
guard  against  accidents.  At  stations,  even  at  small  ones,  pas- 
sengers pass  from  one  side  of  the  roadway  to  the  other  by 
subways  or  overhead  bridges  and  this  applies  to  outlying 
stations  where  little  business  is  done,  as  well  as  to  the  larger 
and  even  most  important  ones.  The  writer  came  very  near 
getting  into  trouble  on  a  well  known  English  road  because 
he  wandered  off  Into  the  yard  while  waiting  for  a  train.  It 
was  very  pleasant  to  meet  shunters  (corresponding  to  our 
switching  crews)  who  politely  touch  the  cap  in  answering  a 
question.  It  is  rather  impressive  to  be  firmly,  but  politely  and 
promptly  ejected   from  the  yard  by  the  station   police. 

No  trcspa-ssing  is  allowed  on  tracks  here.  The  people  are 
brought  up  to  respect  authority  and  they  do  so.  The  police  of 
London  do  not  carry  arms  or  clubs,  yet  they  conduct  the 
street  traffic  so  well  as  to  bring  the  number  of  fatalities  in  the 
city  streets  for  last  year  down  to  158,  against  538  for  the  same 
time  in  New  York  City.     This  shows  a  difference  which  ex- 


plains the  small  number  of  accidents  here.  The  people  do  not. 
do  aa  they  like,  but  as  they  are  told.  Good  discipline  obtain  ■> 
with  the  public  as  well  as  with  railroad  train  and  engine  mer.. 

English  signaling  is  a  revelation  even  to  one  who  reads  an  i 
thinks  he  knows  all  about  it.  These  railroads  have  ver 
small  wreck  accounts.  They  pay  dearly  for  an  injured  pa>- 
senger  and  prefer  to  put  their  money  into  preventives.  Whe.i 
an  engineer  comes  to  a  signal  in  the  "on"  position  he  stopj, 
for  it  means  something,  it  means  that  if  he  passes  it  wheu 
he  should  not,  he  loses  his  job.  Therefore  a  stop  signal  means 
"stop."  These  men  learn  to  respect  signals,  because  the. 
have  them,  not  as  we  have  them — for  perhaps  a  few  miles  oi 
load  and  none  on  the  rest  of  it,  but  they  run  by  them  all  th' 
way.  They  are  not  expected  to  take  any  chances  as  to  co.- 
.lisions,  but  to  obey  the  signals,  and  they  certainly  do  ii. 
Furthermore,  English  signals  are  beautifully  placed.  They  arc 
most  carefully  "sighted,"  and  there  is  not  the  slightest  in- 
dication of  efforts  to  save  money  at  the  expense  of  perfect 
signaling.  In  this  matter  our  railroads  suffer  severely  iu 
comparison.  It  is  true  that  English  block  signaling  is  un 
necessarily  expensive,  and  this  may  be  due  to  the  cheaj) 
labor,  but  its  completeness  and  the  skill  applied  in  its  installa- 
tion is  gratifying.  The  same  results  would  be  possible  with 
automatic  signals — il  we  had  the  discipline  of  English  roads 
with  respect  to  this  branch  of  the  service.  As  an  English 
gentleman  who  has  spent  a  long  time  in  the  United  States 
puts  it — "In  Elngland  we  have  signals  all  the  way.  We  do  not 
run  as  you  do,  40  miles  by  signals  and  the  next  1,000  miles  by 
instinct  and  judgment."  The  Board  of  Trade  sees  to  it  that  a 
piece  of  road  is  properly  signaled  before  it  can  be  put  into 
service. 

No  better  idea  of  the  difference  in  operating  conditions  be- 
tween England  and  the  United  States  can  be  given  than  by 
comparing  freight  business  in  the  two  countries.  In  England 
the  "goods"  traffic  seems  very  much  like  our  express  business. 
This  influences  the  entire  business  of  English  railways.  Mr. 
Edwin  A.  Pratt  says:  "At  the  Great  Northern  meeting  (Feb 
ruary,  1903)  Lord  Allerton  presented  a  statement  showing  the 
results  of  a  day's  work  at  one  of  the  freight  stations  on  thai 
line,  the  figure  being  as  follows: — Total  number  of  consign 
ments,  985;  total  number  of  packets,  4,427;  total  weight,  12:: 
tons,  2  cwt.;  average  weight  per  consignment,  2  cwt.;  average 
weight  per  package,  62  lbs.;  total  number  of  trucks  used,  53; 
average  load  per  truck,  34  cwt. 

As  representing  the  other  extreme  the  contract  taken  by  a 
Western    road    in    the    United    States    should    be    mentioned, 
namely,  that  for  hauling  6,000,000  tons  of  ore  over  a  certain 
section  of  road  in  180  days.     In  Europe  there  is  nothing  like 
this  and  it  seems  Impossible  to  handle  business  on  such  a 
scale  over  here.     Our  heavy  freight  work  is  entirely  unknown 
here  and  the  conditions  of  operation  are  absolutely  different 
English  roads  are  far  ahead  of  us  in  small  dead  weight  o; 
passenger  cars  per  passenger  carried  and  we  are  far  aheai^ 
of  them  in  handling  freight.     They,  however,  do  not  have  our 
conditions  and  our  large  quantities  of  freight  to  deal  with 
Our  ore,  coal  and  grain  business  would  swamp  English  road? 
English    methods    are    developed    on    widely    different    line? 
those  of  small  packages,  rapid  transit  and  immediate  delivery 

An  official  of  Sir  Thomas  Lipton's  company  told  the  write 
that  most  of  their  patrons  in  the  United  Kingdom  keep  com 
paratively  little  stock  on  hand,  but  depend  upon  the  quic! 
delivery  of  the  railroads  to  keep  them  supplied.     A  dealer  ii 
Manchester  often  telegraphs  in  the  afternoon  for  some  needC'^ 
supplies.     They   are   "fetched"   from   the  Lipton   stores   by   r. 
railroad  delivery  wagon  in  time  for  a  6  p.  m.  train  and  go  b: 
passenger  train,  to  be  delivered  by  the  railroad  delivery  wago; 
system  before  9  a.  m.  the  next  day  in  Manchester.     This  is  ; 
distance  of  183  miles  and  the  service  is  equivalent  to  our  ex 
press   business.       When    sent   by   goods   trains,   however,    de 
livery  within  24  hours  is  customary  at  such  distances.     Thi 
rapid  service  and  the  small  parcels  of  freight  throw  a  stron: 
side  light  upon  methods  of  handling  freight  traffic  in  England 
This  explains  the  small  car  and  the  very  light  load  per  wheel 

These  small  cars  are  almost  amusing.    They  are  scarcely 
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larger  tlian  wheel  barrows  and  it  is  incomprehensible  that 
they  should  be  seriously  considered  as  a  limit  to  the  capacity 
of  freight  equipment.  As  a  rule  they  have  only  hand  brakes 
and  nere  is  where  the  foreign  railroad  is  lame.  These  trains, 
light  as  they  are,  break  in  two  and  the  cars  pile  up  over  the 
opposite  track.  There  is  nothing  to  prevent  breaking  in  two, 
except  the  screw  threads  on  the  couplings  in  the  use  of  passen- 
ger equipment  and  light  chains  on  the  freight  cars.  In  the 
absence  of  automatic  brakes  freight  cars  are  bound  to  pile  up 
if  the  train  breaks  in  two.  In  couplers  and  brakes  we  can  con- 
gratulate ourselves  in  being  years  and  even  generations  ahead 
of  our  foreign  friends.  It  is  necessary  to  see  conditions  on  this 
side  of  the  water,  in  order  to  fully  appreciate  what  our  Master 
Car  Builder's  Association  has  accomplished  in  the  matter 
of  couplers  and  also  in  brakes.  A  series  of  brake  trials  here, 
such  as  the  Burlington  tests  of  that  association,  would  revolu- 
tionize English  practice,  borne  of  the  "joint  stock"  used  on 
the  lines  from  London  to  Scotland  is  equipped  with  both  the 
Westinghouse  and  vacuum  systems.  Imagine  the  complica- 
tions of  brake  gear  under  one  of  these  small  cars  having  both 
systems.  Even  the  perfection  of  signaling  cannot  indefinitely 
postpone  a  serious  lesson  in  braking  of  freight  "trucks"  and  in 
the  proper  braking  of  passenger  equipment.  When  the  need 
is  once  appreciated  the  remedy  will  probably  be  applied  with 
characteristic  thoroughness.  A  fair  view  of  the  present  brake 
and  coupler  situation  here  must  be  a  very  unfavorable  one. 
If  it  were  not  for  the  fact  that  a  grade  of  1  in  40,  three  milee 
in  length,  is  considered  a  heavy  pull  in  England  this  would 
have  been  fixed  long  ago. 

The  English  locomotive  superintendents  are  busy  men  with 
large  responsibilities,  yet  they  seem  to  have  time  for  all  they 
have  to  do  and  are  generally  very  comfortable.    "The  English 
do  not  live  for  the  sake  of  working,  but  work  for  the  sake  ot 
living."     They  work  hard  but  are  not  devotees  of  the  "strenuous 
life"  to  the  exclusion  of  proper  amounts  of  rest  and  pleasure. 
They  are  as  a  rule  inaccessible  before  eleven  o'clock  in  the 
morning  and  it  is  necessary  to  arrange  appointments  in  ad- 
vance in  order  to  be  sure  of  seeing  them.     The  writer  has  been 
everywhere  very  cordially  received  and  has  been  impressed  in 
the  case  of  every  one  of  these  oflicers  whom  he  has  met,  with 
the  fact  that  they  are  big  men,  keen  students,  careful  thinkers 
and  responsible  railroad  officials.    They  all  talk  as  if  the  entire 
responsibility  of  their  departments  rested  entirely  upon  them, 
and  as  a  matter  of  fact  it  does.    In  a  large  sense,  they  have  au- 
tocratic powers  and  as  a  rule,  while  subordinate  to  their  general 
managers,  they  deal  with  the  directors  themselves,  and  thus 
play  an  important  part  in  the  policy  of  the  railroad;    usually 
the  large  motive  power  questions  are  dealt  with  by  a  committee 
of  the  directors,  who  hold  fortnightly  meetings,  with  the  high- 
est official  of  the  road,  the  chairman  presiding.    The  general 
manager  of  the  road  may  or  may  not  attend.     I  am  told  that  he 
usually  does  not,  unless  questions  of  operation  are  involved. 
This  brings  the  motive  power  department  into  a  prominence 
which  it  has  not  attained  with  us.     In  fact,  it  seems  that  Eng- 
lish stockholders  look  upon  this  as  the  most  important  depart- 
ment and  the  one  from  which  most  is  expected.    The  officer  in 
charge  of  it  is  therefore  much  in  the  public  eye  and  is  high  in 
the  councils  of  railroad  men.    Occasionally  a  motive  power 
officer  is  selected  for  the  head  of  the  operating  department, 
but,  as  a  rule,  he  is  content  to  spend  his  life  in  his  special 
line  of  work,  because  it  is  made  worth  his  while  to  do  so.    Re- 
tirement comes  usually  at  the  age  of  60,  and  after  arriving  at 
that   attainment   the   locomotive   superintendent   may   be   re- 
quested by  the  directors  to  retain  his  position.    Some  have  thus 
been   requested   to   remain   for   ten   additional   years.    These 
officers   seldom   leave   railroad   service   for   any   other   work, 
simply  because  they  are  appreciated  and  are  able  to  do  better 
in  it  than  they  can  elsewhere.    They  occupy  high  social  posi- 
tions and  this  means  much  in  England.    Their  opinions  are 
respected.    They  are  encouraged  to  build  up  most  excellent 
discipline  and  to  consider   safety  first,   celerity   second   and 
economy  third,  in  the  order  of  their  efforts.    There  is  much  in 
this  which  should  be  seriously  considered  in  the  United  States, 
where  the  situation  with  respect  to  motive  power  officials  is 


not  what  it  should  be.  It  is  very  rare  in  England  for  a  road 
to  take  a  high  motive  power  officer  from  another  road.  In 
fact,  this  is  almost  unheard  of.  How  is  it  with  us?  Salaries 
here  are  higher  than  on  our  railroads;  that  is,  those  of  the 
locomotive  superintendents;  and  a  works  manager  finds  it  well 
worth  his  while  to  wait  for  his  turn. 

In  England  there  seems  to  be  no  connection  whatever  be- 
tween the  condition  of  locomotive  and  car  equipment  and  the 
stock  market  The  authority  of  the  locomotive  superintendent 
seems  to  be  far  beyond  the  reach  of  the  stockholders  when 
questions  of  safety  and  proper  working  condition  of  equip- 
ment are  concerned.  No  president  or  general  manager  here 
buys  locomotives  or  cars  without  consulting  the  head  of  the 
mechanical  department.  He  would  not  dare  take  such  re- 
sponsibility. 

American  railroads  might  wisely  place  superintendents  of 
motive  power  upon  the  basis  of  the  unlimited  authority  of  the 
English  mechanical  superintendents,  combined  with  the  un- 
limited responsibility  of  the  American  general  managers. 

The  locomotive  superintendent's  position  here  carries  with 
its  authority  a  danger  in  the  temptation  to  follow  fads  in  me- 
chanical matters.  Most  of  them  are  too  broad-minded  to 
go  very  deep,  but  the  differences  in  the  practice  of  roads  in  the 
same  territory  is  frequently  very  marked.  The  greatest  dif- 
ferences in  locomotive  practice  are  seen  on  parallel  and  even 
on  connecting  lines  using  joint  passenger  "carriages."  Further- 
more, the  jealousy  among  the  mechanical  officers  is  quite  an 
expensive  luxury  which  an  organization  like  our  Master  Me- 
chanics' Association  would  very  quickly  overcome. 

It  is  the  opinion  of  the  writer  that  the  money  saved  by  im- 
proved fuel  economy  of  locomotives  is  lost  over  and  over  again 
in  other  ways.  In  the  operation  of  light  trains,  in  the  shops 
and  in  the  lack  of  labor-saving  appliances. 

Our  Master  Mechanics'  and  Master  Car  Builders'  associa- 
tions are  held  in  high  esteem  among  English  mechanical  rail- 
road men.  They  are  even  looked  up  to  in  admiration  because 
of  their  influence  in  improving  practice  and  extending  the 
tendency  toward  uniformity.  There  is  nothing  of  this  kind 
here  and  there  is  no  centralized  authority  or  concerted  effort 
to  accomplish  anything  whatever  for  the  good  of  the  railroads 
as  a  whole.  The  rule  is  for  each  superintendent  of  motive 
power  to  individualize  his  efforts  and  stamp  his  practice  with 
his  personal  views  and  opinions.  Almost  all  of  the  mechani- 
cal men  have  carried  this  to  the  point  of  reflecting  their  own 
personalties  in  their  practice.  The  successful  use  of  an  im- 
portant principle  on  one  road,  instead  of  being  an  example  for 
others  to  follow,  is  exactly  the  opposite,  and  is  practically  a 
thing  which  the  others  consider  something  for  them  not  to 
do.  For  example,  the  writer  was  told  that  one  road  adopted  and 
successfully  used  track  tanks  and  water  scoops,  obtaining 
great  advantages  in  light  tenders  and  long  runs,  for  twenty-flve 
years  before  the  example  was  followed  by  other  lines. 

In  England,  however,  the  government  controls  many  matters 
of  construction  and  operation  through  the  "Board  of  Trade." 
By  its  power — which  is  far  greater  than  that  of  our  Interstate 
Commerce  Commission — its  influence  is  in  a  sense  restrictive, 
and  it  does  not  always  tend  toward  smooth  and  unfettered 
operation,  but  it  is  a  centralized  authority,  and  it  seems  likely 
to  act  a  very  prominent  and  important  part  in  such  matters 
as  have  been  standardized  in  the  United  States  by  the  American 
Railway  Association  and  the  mechanical  associations.  Eng- 
lish roads  need  a  Master  Car  Builders'  Association,  but  in  its 
absence  the  Board  of  Trade  may,  by  asserting  itself,  effect  the 
results  which  have  been  accomplished  by  American  railroads 
by  voluntary  co-operation  in  these  associations.  English  rail- 
road men  regard  with  wonder  the  adoption  of  a  standard 
coupler  contour.  They  cannot  "get  together"  on  anything, 
whether  of  that  or  any  other  form,  and  we  should  therefore 
not  fail  to  appreciate  the  achievement  of  the  Master  Car  Build- 
ers' Association  in  this  great  work.  It  is  far  better  to  volun- 
tarily agree  than  to  be  compelled  by  government  authority  to 
adopt  an  improvement,  because  of  the  failure  to  come  to  sudi 
agreement!  Q.  M.  B. 

(To  be  Continued.)  ., 
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LOCOMOTIVE    FRAME    DEFLECTIONS. 


UNDER    SEBVICE    CONDITIONS. 


During  the  past  few  years  locomotive  frame  breakages  have 
become  very  troublesome.  On  some  roads  the  difficulty  has 
caused  great  anxiety.  It  seems  to  be  prevalent  with  all  of  the 
heavier  types  of  engines  and  is  not  confined  to  this  country 
alone.  It  is  argued  that  vertical  deformation  or  deflection 
cannot  be  avoided  and  that  if  the  structure  is  made  rigid 
against  such  deflections  the  only  relief  is  in  fracture.  Another 
opinion  is  that  the  lateral  movements  cause  the  breakage,  as 
it  has  also  occurred  in  engines  which  are  flexible  at  each  end, 
such  as  the  2-6-2  and  4-4-2  types.  Another  theory  has  just 
been  developed  with  the  support  of  experimental  evidence. 

The  consolidation  locomotive  of  the  Lake  Shore  &  Michigan 
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SKETCH   or   INDICATOBS    USED  TO   MEASURE    LOCOMOTIVE-rRAME 
UKFLEC'TIONS    I.\    SKRVICK. 

Southern  Railway  (American  Enoineeh,  February,  1900,  page 
S7)  recently  developed  many  frame  breakages,  the  defect 
occurring  almost  always  on  the  right-hand  side  and  generally 
in  the  top  bar  over  the  leading  driving  axle.  In  an  attempt 
to  discover  the  causes  some  experiments  were  made  to  ascer- 
tain the  extent  of  the  movements  of  the  frames  in  service  on 
the  road,  it  being  reasonable  to  suppose  that  the  movements  in 
the  frames  would  indicate  the  stresses  to  which  they  were 
subjected. 

Metallic  indicators  were  applied  to  one  of  these  engines  so 
made  as  to  multiply  the  movements  of  the  points  of  attach- 
ment in  the  ratio  of  1  to  24,  the  pointers  being  read  from  a 
scale  attached  to  the  indicator.  Mr.  G.  H.  Case,  special  ap- 
prentice, who  carried  on  the  experiments,  rode  on  a  seat 
placed  over  the  front  axle,  In  a  position  from  which  the  move- 
ments of  the  pointers  could  be  watched  and  recorded.  The 
perspective  sketch  shows  the  locations  of  the  five  indicators. 
Rod  No.  1  connected  the  cylinder  saddle,  on  the  left  side,  with 
the  top  of  the  right-hand  frame  back  of  the  first  pedestal.  No. 
2  connected  the  bottom  of  the  left-hand  frame  in  front  of  the 
first  pedestal  with  the  bottom  of  the  right-hand  frame  back  of 
the  first  pedestal.  No.  3  connected  the  bottom  of  the  left-hand 
frame  with  the  top  of  the  right-hand  frame  in  front  of  the  first 
pedestal.  No.  4  connected  the  top  of  the  right-hand  frame 
with  the  boiler  and  No.  5  ran  between  the  bottom  sides  of  the 
frames  just  back  of  the  first  pedestal. 

With  these  indicators  attached,  runs  were  made  with  the 
engine  in  actual  service,  never  pulling  less  than  40  loaded 
cars.  Indicator  No.  1  was  6  ft.  10  in.  long  and  showed  a 
motion  of  1-32  in.  The  vibrations  occurred  with  every  revo- 
lution and  were  little  affected  by  roughness  in  the  track.  No. 
2  was  5  ft.  4  in.  long  and  revealed  a  maximum  deflection  of 
3-64  In.  The  vibrations  were  noted  at  every  revolution  and 
also  were  affected  by  the  roughness  of  the  track,  the  latter 
producing  the  greatest  defiections.  No.  3  was  3  ft,  8  Ins.  long 
and  showed  practically  no  deflection.  No.  4,  3  ft.  4  In.  long. 
Showed  1-32  !n.  rise  of  the  frame  corresponding  to  each  revo- 


lution and  was  influenced  by  roughness  of  the  track  and  roll- 
ing of  the  engine.  No.  5,  length  3  ft.  7  in.,  showed  a  movement 
of  3-64  in.  of  the  frames  with  reference  to  each  other.  The 
minimum  vibrations  occurred  when  the  engine  was  running 
smoothly  and  they  corresponded  with  the  revolutions  of  the 
drivers.  The  maximum  occurred  wheh  the  drivers  slipped 
and  at  rough  spots  in  the  track. 

In  the  test  the  engine  was  in  good  condition,  being  but 
recently  out  of  the  shop.  The  tests  were  made  on  the  Lake 
Shore  road  where  the  track  was  in  good  condition.  In  order 
to  determine  the  effect  of  rough  track  and  an  engine  not  in  the 
best  condition  the  tests  were  carried  out  on  another  engine  of 
the  same  class  on  the  Franklin  division  with  the  following 
results : 

Indicator.  Movement. 

No.  1 3/32  in. 

No.  2 %   in. 

No.  3 Very  slight. 

No.  4 Very  slight. 

No.   5 3/32  In. 

The  motions  of  Nos.  1  and  2  were  in  unison  and  occurred 
with  each  revolution.  No.  5  was  affected  most  by  the  rough 
track  and  the  blows  of  the  flanges  of  the  wheels  upon  the 
rails.  The  severest  vibrations  were  found  in  working  the 
engine  down  grade  at  high  speed,  and  also  on  up  grades. 

These  tests  show  that  there  is  a  lateral  movement  of  the 
tops  of  the  frames  back  of  the  pedestals,  but  that  there  is  very 
little  vertical  movement  between  the  frames  and  the  boiler. 
There  is  also  an  inward  movement  of  the  lower  jaw  and  this 
would  appear  to  indicate  that  the  movement  is  largely  induced 
by  the  lateral  forces  imparted  to  the  frames  from  the  driving 
wheels.  In  engines,  as  usually  braced,  there  is  nothing  to 
prevent  the  lower  bars  from  swinging  sidewise  together.  As  a 
result  of  these  tests  it  has  been  decided  to  provide  for  this  on 
future  engines,  as  it  is  possible  that  the  twisting  shown  in 
these  experiments,  which  Is  not  provided  for  at  present,  may 
have  considerable  influence  upon  the  frame  breakages.  The 
movements  of  the  frames  also  indicate  that  the  leading 
drivers  exert  a  considerably  greater  guiding  force  than  is 
advisable.  This  is  probably  due  to  insufficient  initial  lateral 
resistance  on  the  truck  used,  which  was  the  single  point 
suspension  type.  This  is  to  be  overcome  by  the  use  of  three- 
point  hangers,  having  pivots  at  3^-in.  centers,  and  swinging 
links  12  ins.  long,  which  will  increase  the  amount  of  guiding 
done  by  the  truck  and  reduce  the  stresses  on  the  drivers  to  a 
considerable  extent,  especially  when  it  is  considered  that  the 
drivers  are  very  close  to  the  center  of  gravity  (or,  more  cor- 
rectly, the  center  of  oscillation),  whereas  the  truck  is  much 
farther  away  and  consequently  acts  with  more  favorable  leve^ 
age. 

We  are  indebted  to  Mr.  H.  F.  Ball  and  Mr.  H.  H.  Vaughan 
for  this  information. 


STANDARDIZING  MACHINE  TOOL  PARTS. 


Mr.  William  Lodge,  in  his  paper  recently  read  before  the 
November  meeting  of  the  National   Machine   Tool   Builders' 
Association  in  New  York,  suggested  the  advisibility  and  the 
advantages  to  the  association,  if  it  could  possibly  be  brought 
about,   that  some   standard   be   adopted.     He   questioned  why 
all  manufacturers  of  machine  tools  might  not  have  the  same 
size  of  general  bearings,  the  same  size  of  nose  for  the  lathi 
spindles  for  the  different  sizes  of  lathes,  so  that  customers  ma> 
find  it  easy  to  transfer  faceplates,  chucks,  and  tools  from  on  ■ 
machine  to  another,  irrespective  of  who  may  have  been  th" 
manufacturer.    This  would  be  a  most  important  matter,  no. 
only   to  the  builders,   but  to   the   customers,   and   it  wouh;, 
at   least,   have   the   effect   in   foreign   countries   of   securin ; 
preference  for  American  tools,  because  of  their  interchang* 
ability  at  certain  points  and  because  of  their  uniformity  ii 
weight  and  power.    He  did  not  advocate  uniformity  in  th' 
design  of  the  machines  throughout,  and  referred  to  the  utt* 
impossibility  to  secure  uniformity  in  the  quality  of  the  wor.. 
put  into  the  machines,  but  he  thinks  it  will  be  of  great  a  • 
sistance  to  incorporate  the  features  mentioned  wherever  po- 
sible. 
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GASOLINE    GAS  RIVET    FURNACE. 
CniCAGO,  St.  Paul,  Minneapolis  &  Omaha  Railway. 

For  use  in  connection  with  the  hydraulic  riveter  in  the 
boiler  shop  of  this  road  at  St.  Paul,  Mr.  R.  B.  Moore,  mechan- 
ical engineer,  has  gotten  up  an  effective  and  convenient  rivet 
furnace.  It  is  heated  by  gas  generated  from  gasoline  in  a 
tank  placed  outside  of  the  building.  The  tank  was  made  from 
the  cylindrical  portion  of  an  old  pump  boiler  and  holds  about 
a  barrel  of  gasoline.  Between  the  gasoline  and  the  filter  is  a 
space  for  the  gas,  which  passes  upward  through  the  nettings 
and  filter  of  excelsior  before  passing  to  the  furnace.  Air  is 
supplied  through  a  1-in.  pipe  to  the  bottom  of  the  tank  at  a 
pressure  of  5  lbs.  per  square  inch.  A  114-in.  relief  valve 
guards  against  excessive  pressure.  A  ly^-in.  pipe  leads  the  gas 
to  the  furnace,  which  has  two  compartments  and  two  burners. 
Low-pressure  air  is  brought  to  the  burners  through  a  1-in. 
pipe.  The  burners  are  simply  perforated  plates,  screwed  Into 
the  fittings  shown  in  the  .engraving. 

The  forge  is  made  with  two  compartments  in  order  to  heat 
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DKTAILS  OF  THE  FURNACE  FOR  HE:ATING  RIVETS. 


platform  is  operated  by  a  wheel  at  the  side.  This  arrangement 
saves  labor  and  is  very  convenient  for  the  workmen.  We  are 
Indebted  to  Mr.  Moore  for  the  drawings. 


STANDARD   BEADING   TOOL   AND   GAUGE. 


New  York  Central  RAiLROiU). 


In  order  to  secure  good  flue  work  in  locomotive  boilers  it 
is  necessary  to  give  close  attention  to  the  beading  tools.  In 
discussing  this  subject  before  the  Master  Mechanics'  Associa- 
tion last  June,  Mr.  R.  H.  Soule  said  of  his  experience  on  the 
Norfolk  and  Western. 

"It  had  been  suggested  that  the  beading  tools  used  over  the 
road    in   different   roundhouses   were  not  uniform   as   regards 
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THE  NEW  STANDARD  BEADING  TOOL  AND  GAUGE. — NEW  YORK  CENTRAL 

■^y^-'C     RAILROAD. 

the  contour  of  the  curve  on  the  shoulder.  Samples  of  these 
tools  were  sent  to  Roanoke  and  compared.  It  was  a  curious 
object  lesson.  They  found  the  most  battered-up  lot  of  tools 
you  ever  saw;  there  was  no  uniformity  in  them.  Some  would 
give  flat  beads  and  some  circular  beads,  and  there  were  all 
the  intermediate  forms.  The  conclusion  was  that  what  was 
needed  was  to  establish  a  standard  contour  line  for  the  edge 
of  the  horn  on  the  beading  tool;  to  provide  the  necessary 
number  of  templates,  distribute  them  over  the  road,  and 
require  that  the  shoulders  should  all  be  ground  to  these 
templates." 

This  has  been  done  on  the  New  York  Central,  the  practice 
dating  from  about  a  year  ago.    In  the  accompanying  engrav- 
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DETAILS   OP  THE   GAS    GENEHATOB. 


A  NEW  GASOLINE-GAS  RIVET  FURNACE.— CHICAGO,  ST.  PAUL,  MINNEAPOLIS  &  OMAHA  RAH^WAY. 


two  sizes  of  rivets  at  the  same  time.  They  may  be  heated 
faster  than  they  can  be  used.  Rivets  are  put  into  the  top  of 
the  forge  and  they  bank  up  at  the  back  end,  where  they  are 
kept  warm,  so  that  but  a  short  time  is  required  to  heat  them 
ready  for  use.  It  is  stated  that  they  are  not  liable  to  burn. 
This  forge  is  located  on' a  platform  which  has  a  sliding  por- 
tion on  each  side  of  the  riveter  jaws,  so  that  the  operators  need 
not  lean  out  or  use  long  bars.     This  sliding  portion  of  the 


ing  the  standard  beading  tool  of  this  road  is  illustrated,  and 
in  dotted  lines  the  outline  of  the  template  is  indicated.  This 
template  supplies  a  standard  gauge  for  the  angle  of  the  heel, 
and  the  curved  face  of  the  tool  must  fit  a  radius  of  9-64  in., 
as  well  as  follow  the  established  contour  which  Is  cut  in  the 
end  of  the  gauge,  as  seen  in  this  engraving  at  the  right 

These  gauges  are  issued  to  the  ATirious  shops  and  the  tools 
are  required  to  be  kept  in  condition  to  fit  them. 
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RAILROAD  SHOP   MANAGEMENT. 


By  William  S.  Cozad,  Norfolk  ft  Western  Railwat. 


II. 


Having  referred,  in  the  first  article  of  this  series,  to  the  har- 
mony and  good  t.-III  which  always  exists  in  every  well  organized 
shop,  and  offered  some  suggestions  as  to  how  this  end  may  be 
attained,  it  will  be  the  purpose  of  this  paper  to  examine  some 
of  the  underlying  principles  upon  which  must  rest  the  adoption 
of  such  piece-rates  as  will  insure  a  largely  increased  output 
of  the  shop  and  also  Increase  the  earnings  and  better  the 
condition  of  the  workmen.  The  foundation  upon  which  must 
rest  any  successful  piecework  structure  is  this:  that  no  rail- 
road company  or  corporation  is  justified  in  demanding  of  its 
employees  an  increase  in  the  amount  of  work  turned  out,  with- 
out offering  a  corresponding  increase  in  the  earnings  for  the 
extra  effort  required.  It  is,  in  almost  every  instance,  a  com- 
paratively easy  matter  to  calculate  the  capacity  of  a  machine, 
but  long  experience  has  proven  that  the  capacity  of  men  is  a 
variable  quantity,  and,  on  a  very  large  part  of  repair  work, 
much  skill  would  be  required  to  determine  the  amount  of  labor 
which  should  be  performed  in  any  given  time.  To  insure 
satisfactory  results  in  this  respect,  the  first  step  which  should 
be  taken  by  the  management  of  any  railroad  contemplating  the 
Introduction  of  piece-rates  is  to  place  the  entire  problem  of 
rate  fixing  in  the  hands  of  a  competent,  trained,  piece-work 
expert,  who  will  make  a  careful  study  of  local  conditions,  proper 
organization,  pass  on  each  individual  price,  before  it  is  put 
Into  effect,  cut  out  all  obsolete  practices,  require  strict  ad- 
herence to  all  scheduled  rates,  study  methods  of  increasing 
output  and  decreasing  cost,  and  place  himself  in  such  close 
relation  to  both  foremen  and  men  as  to  make  them  feel  per- 
fectly free  to  appeal  to  him  in  any  difference  of  opinion  that 
may  arise  In  fixing  prices.  Following  this  must  come  absolute 
and  unqualified  support  of  the  piece-work  principle  from  the 
management,  and  no  railroad  of  any  consequence  should  at- 
tempt this  work  until  these  preliminaries  can  be  f  arried  out. 

It  is  said  there  is  a  standing  advertisement  ali  over  this 
country  for  the  man  that  can  do  the  thing  that  nobcdy  else  can 
do,  or  that  can  do  a  thing  in  a  way  that  nobody  else  can  do  it — 
the  man  that  is  always  looking  out  for  new  ideas,  improved 
methods  and  up-to-date  ways  of  doing  things;  and  without 
wishing  to  in  any  way  magnify  the  responsibility  attached  to 
such  a  position,  I  believe  that  road  which  employs  the  man 
who  comes  nearest  the  above  standard  will  not  only  make  rapid 
progress  in  the  introduction  of  piecework,  but  will  in  the 
end  find  that  a  set  of  rates  have  been  established  which  are 
eminently  satisfactory,  both  to  the  men  and  the  management. 

Occasionally  it  is  argued  by  men  of  note  In  railroad  circles  that 
the  adoption  of  piece-work  prices  that  will  be  fair  to  the  men  and 
the  company  is  largely  a  matter  of  guesswork;  that  adjustments 
on  account  of  mistakes  in  fixing  original  rates  are  often  neces- 
sary. From  whence  come  these  impressions?  Would  any  com- 
petent man  be  willing  to  admit  that  after  going  into  a  shop  and 
studying  the  conditions  covering  a  single  item,  he  could  not 
make  a  fair  and  equitable  price?  And  if  this  can  be  done  on 
one  item,  why  not  on  another,  and  another?  Piece-work  is  a 
matter  of  the  systematic  study  of  individual  operations  and 
as  an  illustration  of  the  source  from  which  these  mistaken 
ideas  are  derived  let  me  cite  one  or  two  cases.  In  two  different 
blacksmith  shops,  the  conditions  in  both  of  which  are  perfectly 
familiar  to  me,  common  freight  draw-bar  follower  plates  are 
made  as  follows: 


Shop  No.  1. 

1.  Bar  Iron  brought  into  shop,  cut 

to  length  and  put  into  high 
class  oil  furnace. 

2.  Plates  heated,  taken  from   fur- 

nace, put  on  bulldozer,  2-ln. 
hole  punched  through  to  within 
^-in.  leaving  dowel  on  oppo- 
site side  of  plate,  and  loaded 
on  truck. 


Shop  No.  2. 
1.  Bar  Iron  delivered  to  shears. 


2.  Plates  rut  to  length  and  1%- 

in.   hole  punched. 

3.  Plates    dt'livered    to    smith    on 

open   Are. 

4.  Round  bar  iron,  1^-ln.  dlam- 

eter.  delivered  to  sbeari. 


3.  Plates   delivered   to   storehouse.         5.  Iron  cut  into  6-ft.  Iengt.hs. 

G.  Iron  delivered  to  upsetting 
machine. 

7.  Dowels  upset  to  2  ins.  and  cut 

off. 

8.  Dowels     delivered     to     blaclc- 

smith. 

9.  Dowels  heated  in  ordinary 
open  fire,  two  or  three  at  a 
time,  put  into  plate  and  riv- 
eted over  on  anvil  with  ham- 
mer   and    sledge. 

10.  Plates  delivered  to  storehouse. 
(The  above  number  of  opera- 
tions are  shown  because  they  are 
either  performed  by  different  men 
or  by  the  same  men  at  different 
times.) 

This  is  a  piece-work  job  in  both  shops.  In  shop  No.  1  the 
work  was  divided  into  the  elements  best  suiting  the  conditions 
and  prices  fixed  after  careful  study  of  the  time  required  to  do 
the  work;  while  in  the  other  case  they  conform  exactly  to  the 
guesswork  idea  mentioned  above.  In  shop  No.  1  the  rates  will 
remain  satisfactory.  In  shop  No.  2  methods  and  prices  are 
unsatisfactory,  both  to  the  men  and  the  management,  and  will 
have  to  be  changed. 

In  the  same  shops  the  method  of  making  freight  car  brake 
levers  is  as  follows: 


Shop  No.  1. 

1.  Bar  iron  brought  in,  levers  cut 

off  and  put  into  first  class  oil 
furnace. 

2.  Levers  heated,  drawn  out  under 

power    hammer,    out    to    length 
and  loaded  on  truck. 

3.  Levers  delivered   to   drill   press 
In  machine  shop. 


Shop  No.  2. 

1.  Bar  iron  delivered  to  shears. 

2.  Levers  cut  off. 

3.  Levers  put  into  coke  flred  fur- 
nace. 

4.  Levers    heated    and    drawn    out 
under  power  hammer. 

5.  Levers  delivered  back  to  shears. 

6.  Levers  cut  to  exact  length. 

7.  Levers  loaded  on  truck  and  de- 

livered   to    drill    press    in    ma- 
chine shop. 

In  fixing  prices  on  work,  such  as  described  above,  the  follow- 
ing elements,  which  are  not  mentioned  in  these  comparisons, 
must  be  considered:  The  location  of  the  iron  with  reference  to 
the  shears;  the  condition  and  speed  of  the  shears  and  punch; 
the  class  and  condition  of  furnace;  the  kind  and  condition  of 
hammer.  With  work  of  this  class  outlined  as  indicated  above 
and  the  time  element  for  each  operation  carefully  considered, 
no  excuse  should  be  accepted  for  a  mistake  in  fixing  an  equita- 
ble piece-rate. 

In  the  machine  department,  upon  which  rests  the  output  of 
about  seventy-five  per  cent,  of  the  railway  repair  shops  of  the 
country,  we  have  to  deal  almost  exclusively  with  the  capacity 
of  the  tools  in  use,  the  quality  of  material  used  in  repairs  being 
a  matter  of  secondary  importance.  In  many  cases  a  large 
part  of  the  tools  are  emanations  of  the  forgotten  past,  nobody 
remembering  when  they  were  put  into  the  shop  or  where  they 
came  from.  Usually  any  request  for  better  facilities  is  worse 
than  futile,  because  to  the  ordinary  stockholder  all  machines 
look  alike  as  a  means  of  declaring  a  dividend.  The  only  al- 
ternative, then,  is  to  Improve  on  past  records.  To  do  this 
special  attention  must  be  given  each  individual  machine  to  see 
that  it  is  in  the  best  possible  condition.  If  it  is  a  driving 
wheel  lathe  that  has  been  in  constant  service  twenty-five  or 
thirty  years,  it  will,  no  doubt,  need  a  little  touching  up  in  the 
way  of  new  feed  screws,  tool  post  heads  planed  off  and  covered 
with  quarter  inch  plates  of  rasp-shaped,  hardened  steel  to  pre- 
vent tools  from  slipping,  new  studs  and  nuts,  countershaft  put 
in  perfect  alignment,  machine  drawn  down  to  foundation,  all 
boxes  closed  and  bearings  examined,  and  most  important  of  all, 
a  new  double  belt  as  wide  as  the  cone  will  take.  A  double  belt  is 
one  of  the  greatest  improvements  that  can  be  applied  to  an 
old  machine.  It  is  a  never-failing  remedy  for  the  man  who 
has  a  special  tenderness  for  his  lathe,  because  It  at  once  re- 
futes his  argument  that  the  machine  will  not  carry  a  heavier 
feed  or  cut. 

As  an  Illustration  of  the  point  I  wish  to  make,  we  have  in  one 
of  the  shops  on  the  road,  with  which  I  am  connected,  a  driving 
wbeel  lathe  which  has  been  in  constant  service  more  than 
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thirty  years.  A  short  tfme  ago  this  machine  was  overhauled 
about  as  detailed  above  and  at  present  the  average  time  re- 
quired to  turn  a  pair  of  driving  wheel  tires  on  this  lathe  is 
from  four  to  five  hours.  To  be  exact,  this  machine  is  turning 
the  tires  on  twelve  pair  of  driving  wheels  every  six  days. 

An  inspection  of  every  tool  in  the  shop,  from  the  smallest 
drill  press  to  the  large  frame  planer,  must  be  made  and  all 
necessary  repairs  attended  to  before  rates  can  be  properly  es- 
tablished. With  the  machine  in  good  condition,  the  amount  of 
feed  and  speed  will  depend  largely  on  the  grade  of  the  tool  steel 
and  the  shape  of  the  tool  used  for  any  particular  work. 

It  is  not  the  purpose  of  this  article  to  examine  into  the  de- 
tails of  feeds  and  speeds,  but  it  may  be  remarked  that  recent 
tests  have  demonstrated  very  clearly  that  on  medium  steel 
a  speed  of  35  to  45  feet  per  minute,  with  a  feed  of  10  turns  to 
the  inch  and  a  3-16  in.  cut,  can  be  maintained.  On  wrought  iron 
free  from  slag.  50  to  GO  ft.  per  min.  may  be  maintained;  on 
cast  iron  about  40  ft.  per  min. 

In  the  ideal  scheme  of  production,  antiquated  cutting  tools, 
slow  speeds  and  fine,  hair-splitting  feeds  can  have  no  part 
whateter.  With  machines  in  good  condition,  tools  that  will 
remove  the  maximum  amount  of  material  in  a  given  time 
with  the  least  frictional  resistance  and  retain  their  cutting 
edge,  form  a  necessary  part  of  a  perfect  combination.  The 
man  who  runs  his  machine,  instead  of  letting  his  machine  run 
him,  will  soon  discover  the  proper  shape  of  tool  for  a  given 
operation,  and  on  all  forgings  that  have  been  roughed  out,  the 
amount  of  feed  and  depth  of  cut  will  then  be  limited  only  by 
the  pulling  power  of  the  h?lt. 

For  every  operation  there  is  a  best  form  of  tool,  (not  a  half 
dozen  different  shapes,  one  as  good  as  another),  and  as  many 
of  the  operations  in  a  repair  shop  are  repeated  every  day,  too 
much  care  cannot  be  exercised  in  determining  that  shape. 
Having  adopted  a  series  of  standard  sizes  and  shapes,  tools 
should  then  be  forged  in  dies  to  within  1-16  in.  of  actual  size 
and  delivered  to  the  grinding  room. 

Whenever  a  machinist  is  kept  waiting  for  a  tool,  the  time 
so  spent  is  lost  beyond  recovery,  and  to  insure  the  maximum 
output  of  any  shop,  such  waste  of  time  must  be  eliminated.  To 
accomplish  this,  a  number  of  tools  of  various  kinds  must  be  kept 
ready  for  immediate  use  to  supply  all  requirements. 

There  are  three  distinct  methods  of  fixing  piece-work  prices, 
which  may  be  briefly  illustrated  as  follows: 

1st.  Mike  Maloney  faces  and  rough  turns  a  driving  axle, 
diameter  8V2  ins.  Day  rate,  30  cents  per  hour.  He  reports  to 
his  foreman  that  it  took  five  hours  to  do  the  job,  cost  |1.50. 
Foreman  figures  that  if  a  piece-work  price  is  put  on  the  job 
Maloney  will  do  it  in  less  time,  so  he  deducts  25  cents,  making 
the  piece-rate  |1.26. 

2nd.  Bill  Jones,  in  another  shop,  performs  the  same  work 
outlined  above,  same  rate  per  hour,  requiring  the  same  time. 
The  foreman  knows  that  Jones  is  a  good,  honest  whole-souled 
fellow,  and,  after  adjusting  his  spectacles  a  few  times,  he 
concludes  that  a  man  working  at  a  fixed  rate  for  his  product 
must  apply  himself  more  diligently  to  his  work  and  should, 
therefore,  earn  more  than  his  day  rate,  and  on  this  reasoning 
the  price  is  fixed  at  |1.75. 

3rd.  In  still  another  shop  Wm.  Smith  performs  the  same 
work.  Day  rate  the  same.  In  this  shop,  however,  an  entirely 
different  course  is  pursued.  The  lathe  and  belting  are  care- 
fully examined  and  put  in  good  condition.  The  tool  used  is 
made  of  the  best  known  grade  of  air-hardening  steel  and 
ground  on  a  universal  grinder  to  what  is  considered  the  best 
shape  for  the  work.  Carrying  out  the  instructions  of  a  man 
who  has  made  a  careful  study  of  the  work  and  knows  what  is 
necessary,  the  axle  is  put  in  the  machine  and  the  following 
time  elements  recorded; 

Time  required  to  change  machine. 

Time  to  chuck. 

Time  to  face  ends,  each  end  separately. 

Time  to  take  rough  cut. 

Speed,  feed  and  depth  of  cut. 

Time  lost,  if  any,  on  account  of  unavoidable  delays. 

Summing  up,  the  Inspector  finds  that  It  took  two  hours  to 


complete  the  work.  A  detailed  report  is  made  to  the  foreman, 
and  he  is  now  in  a  position  to  recommend  a  fair  and  intelligent 
rate  on  this  work,  and  when  the  rate  is  once  fixed,  nothing  but 
a  panic,  requiring  a  general  reduction  in  wages,  or  improved 
methods  will  ever  require  a  change,  and  a  change  for  either 
of  these  reasons  cannot  be  charged  as  an  element  of  unfairness 
in  the  piece-work  principle. 

Space  forbids  the  extension  of  this  article  to  the  erecting 
and  boiler  shops,  in  both  of  which  piece-work  may  be  so  ap- 
plied as  to  be  very  profitable  to  both  the  men  and  the  company. 
I  can  only  add  that  in  these  departments  the  work  must  be 
thoroughly  systematized  and  each  individual  operation  care- 
fully studied  by  a  competent  man  before  any  rates  can  be 
permanently  fixed.  Any  attempt  to  work  the  same  gang  all 
over  an  engine  or  on  different  parts  of  a  number  of  engines 
will  fall  far  short  of  securing  the  maximum  output  of  the 
shop.  Shoes  and  wedges  may  be  assigned  to  certain  men, 
guides  and  pistons  to  others,  motion  work  to  others,  and  so 
on.  Similar  divisions  should  be  made  of  the  work  in  the 
boiler  shop,  assigning  all  flue  work  to  one  gang  of  men.  flang- 
ing to  another,  stay  bolt  work  to  another,  etc.  Here,  as  in  all 
other  departments,  sound  judgment  must  be  used  in  wording 
the  schedule  in  such  a  plain  way  that  there  will  be  no  chance 
for  a  misunderstanding  as  to  what  any  particular  price  is  in- 
tended to  cover. 

(To  6c  continued.) 


RAILROAD  SHOP   MANUFACTURING. 


Whether  or  not  manufacturing  locomotive  parts  in  railroad 
shops  pays,  depends  upon  circumstances,  upon  machinery,  men 
and  specially  upon  the  competency  of  the  foreman.  A  de- 
cidedly important  factor  are  the  prices  which  can  be  obtained 
'by  the  purchasing  agent.  At  the  Topeka  shops  of  the  Santa 
Fe,  the  brass  department  is  fitted  up  to  manufacture  repair 
parts  under  the  direction  of  an  energetic  foreman.  A  ceitain 
piece  of  work,  consisting  of  8  parts  is  made  complete  for 
$2.12,  of  which  73  cents  is  for  labor,  whereas  the  makers 
charge  $18.00.  This  work  is  done  on  orders  of  perhap«!  225 
in  one  week.  The  work  goes  through  in  systematic  order, 
each  process  being  completed  by  itself  and  the  parts  passed 
on  for  the  next  step.  By  use  of  special  undercut  tools  the 
work  is  done  both  rapidly  and  accurately  and  all  such  work 
for  the  entire  road  is  concentrated  here.  This  permits  of 
keeping  the  department  full  of  work  and  the  machinery 
operates  to  good  advantage. 

One  machine  is  occupied  in  making  metallic  rod  packing  at 
a  labor  cost  of  5'/4  cents  per  set  of  6  rings.  Three-quarter- 
inrh  globe  valves  are  made  at  a  labor  charsre  of  14  cents 
each.  These  figures  are  taken  from  the  statements  of  the 
foreman  and  are  understood  to  cover  the  actual  cost  of  labor 
at  the  machines.  Drain  cocks  are  made  in  lots  of  1,800  with 
a  labor  cost  of  9  cents  each.  Including  grinding  in  on  a  special 
automatic  machine.  Allowing  23  cents  for  material,  the  cost 
is  34  cents  each,  against  $1.19,  the  manufacturer's  price. 
Hose  nuts  are  made  In  lots  of  200,  with  a  charge  of  less  than 
2^A  cents  each,  for  labor.  This  department  has  the  following 
machinery  equipment: 

2  20-in.  and  1  24-in.  American  Fox  lathes. 

1  24-In.  Lodge  &  Shipley  brass  lathe. 
.T3  American  and  2*Wamer'and  Swasey  IH'in.  turret  lathes. 

1  15-in.  Warner  &  Swasey  Fox  lathe. 

1  2  spindle  Warner  &  Swasey  milling  machine. 

1  Large  Becker-Brain  a  rd  hand  milling  machine. 

1  15-in.  Pratt  &  Whitney  plug  lathe. 

1  15-In.  American  engine  lathe. 

2  Jones  &  Lamson's  turret  stud  lathes. 

3  Niles  and  2  Burden  &  Oliver  turret  stud  lathes. 
1  Special  drain  cock  grinder. 

1  Tool  grinder. 

2  Emery  wheels. 

The  department  employs  22  men  and  is  located  in  the  gal- 
lery of  the  Topeka  locomotive  shop. 
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HEAVY   FREIGHT  LOCOMOTIVES. 


Lake  Shore  &  Michigan  Southkrn  Railway. 


I4 4^~ *i 


2-8-0  Type. 


FRAMKS,  I.EADIN(i   TBrCK    AND   ASH   FAN. 


The  previous  articles  on  this  locomotive  appeared  in  this 
journal  in  November  and  December  of  last  year.  The  frames 
constitute  a  radical  departure  from  ordinary  construction  and 
for  that  reason  are  presented  in  detail,  and  at  the  same  time 
an  account  of  some  experiments  to  determine  the  deflection 
3f  locomotive  frames  in  service  is  given  in  this  number.  This 
Investigation,  conducted  by  Mr.  Vaughan  led  to  the  conclusion 
that  diagonal  bracing  of  the  frames  is  necessary  and  con- 
sequently such  bracing  has  been  applied  on  these  engines, 
such  bracing  has  been  sometimes  provided  at  the  mud  ring, 
but  this  is  the  first  application  we  have  seen  of  this  prin- 
ciple between  the  cylinders  and  the  back  end. 

These  frames  are  of  cast  steel  and  made  in  a  single  piece 
with  a  total  length  of  34  ft.  4  in.    They  are  6  in.  wide  and  the 
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sections  were  selected  with  a  view  of  securing  good  castings. 
For  example  the  fillets  are  large  and  I  sections  are  used  pretty 
nearly  the  full  length  of  the  frames.  It  is  not  a  new  plan  for 
these  builders  to  make  frames  in  one  piece,  but  they  have 
never  before,  and  It  is  believed  that  no  one  else  has  used  a 
width  of  6  in.  In  the  recessed  portions  which  are  not  machined 
the  width  is  5M  in.  This  unusual  width  is  given  in  order  to 
increase  the  lateral  stiffness  of  the  frames  and  in  this  respect 
current  practice  seems  to  be  deficient.  For  example,  no  one 
would  think  of  raising  a  full  length  locomotive  frame  by  a 
crane  with  a  single  sling  in  the  middle  of  its  length.    If  the 
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H.  F.  Ball,  Superintendent  Motive  Power.  Amehican  Locomotive  Company,  Bbooks  Works,  Builders. 
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frame  did  not  break  ^it  would  buckle  and  spring  under  such 
treatment;  yet  the  same  frame  is  called  upon  to  withstand  the 
side  thrusts  of  a  heavy  locomotive  with  no  diagonal  bracing. 

While  frames  are  stiit"  vertically  and  are  tied  to  the  boiler 
at  frequent  intervals  and  are  also  tied  across  the  engine  at 
the  bottom  rails,  there  has  been  nothing  to  prevent  both  bottom 
rails  from  moving  laterally  together  and  setting  up  torsional 
stresses  on  this  account.  This  design  includes  a  rigid  front 
deck  casting  embodying  the  spindle  guide  and  bumper  brackets 
to  which  the  frames  are  secured;  it  provides  a  wide  cast  steel 
cross-tie  over  the  main  driving  axle,  another  over  the  third 
driving  axle,  a  plate  brace  and  cross-tie  to  support  the  front  end 
of  the  firebox,  giving  diagonal  bracing  at  that  point,  and  a 
large,  deep  transversed  brace  in  a  vertical  plane  across  the 
frames  at  the  forward  driving  axle.  Thus  transverse,  diagonal 
bracing  is  provided  at  the  firebox  end  of  the  frames,  and  also 
at  the  forward  driving  axle. 

This  construction  will  be  watched  with  great  interest.  If 
Mr.  Vaughan  is  correct  in  the  opinion  of  the  importance  of 
such  diagonal  bracing,  as  is  given  to  bridge  trusses,  in  the 
case  of  locomotive  frames   this  design   will  mark  a  new  de- 
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CONTINUATION   OF  FRAME,   SHOW^NG   LOCATION  OF  \'ERTICAL   DIAGONAL    RRACE, 


partnre  in  lo<^'omotive  frame  construction.  On  another  page  in 
this  issue  is  printed  an  account  of  the  experiments  which  led 
lip  to  this  form  of  bracing.     (See  page  8.) 

In  a  two-wheel  or  "pony"  truck,  equalizers  are  useless  as  far 
as  performing  the  equalizing  function,  as  in  a  four  wheel 
truck,  is  concerned.  They  serve  to  transfer  the  weight  of  the 
front  end  of  the  engine  to  points  where  it  may  be  provided 
for.  As  usually  applied  they  necessitate  cutting  away  vital 
parts  of  the  lateral  ribs  of  the  frame  and  they  necessarily 
•  omplicate  the  construction.  This  truck  does  not  use  equaliz- 
ers and  double  springs,  but  substitutes  single  springs  over  the 


VERTICAL     DIAGONAL     FRAME 

BRACE    OF   CAST    STtEL,    AT 

BEAR   OF    LEADING    AXLE. 

boxes  after  the  method 
used  in  Fox  trucks.  This 
permits  of  securing  ample 
strength  in  the  frame  cast- 
ing, and  it  does  away  with 
a  large  number  of  parts. 
This  truck  has  three  point 
hangers  Vl  ins.  long,  calcu- 
lated to  offer  an  initial  lat- 
eral resistance  ratio  of 
0.146  of  the  weight  on  the 
truck.  The  design  of  this 
truck  seems  admirable. 
About  a  year  ago  this  road  experimented  with  a  new  ash 
pan  in  order  to  avoid  the  serious  trouble  of  cast  iron  hoppers 
cracking  under  the  heat.  The  result  was  so  satisfactory  as  to 
lead  to  the  adoption  of  the  new  plan.  This  construction  em- 
bodies a  cast  steel  frame,  with  plate  steel  side  sheets.  The 
frame,  being  on  the  outside,  is  protected  from  the  heat  caused 
by  accumulations  of  ashes  inside  the  pan.  All  sheets  are 
punched  to  templets,  and  if  one  burns  out,  it  is  easily  replaced, 
involving  no  further  injury  to  the  ash  pan.  "  With  this  con- 
struction the  Brooks  hojjper  slides  are  applied  as  indicated  in 
live  engraving. 


THE  NEW  ASH  PAN  CONSTRUCTION,  OF  PLATE  STEEL  SHEETS  UPON   A    CA.ST  STFJSL  FRAME. 
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THE   APPUCATION  OF   INDIVIDUAL   MOTOR   DRIVES 
TO  OLD  MACHINE  TOOLS. 


McKees  Rocks  Shops. — PiTTSBUBt^H  &  Li^ke  Erik  Railboad. 


BY  B.    V.    WBIUHT,    MECHANICAL  EJittlNEEK. 


VI. 


SLOTTING    MACHINES. 


The  individual  motor  drive  can  usually  be  applied  to  an  old 
slotter  very  easily  and  with  very  little  expense,  outside  of  the 
cost  of  the  electrical  apparatus.     The  question  to  be  considered. 


placed  near  the  outer  end  of  ihe  sleeve  thus  allowing  the 
motor  to  be  brought  quite  close  to  tlie  machine,  and  making  the 
use  of  a  very  short  chain  possible;  the  vibration  caused  by 
the  pull  on  the  chain  which  varies  at  different  parts  of  the 
stroke,  due  to  reversal  of  the  cutter  head,  was  so  great  that 
It  became  necessary  to  move  the  sprocket  and  flywheel  inward, 
and  as  close  to  the  frame  of  the  machine  as  possible.  The 
distance  between  chain  sprocket  centers  could  be  reduced  some- 
what, however,  from  that  shown  on  the  drawing,  by  allow- 
ing the  corner  of  the  motor  to  lap  over  the  base  of  the  tool. 
But  the  chain,  as  now  in  use,  runs  very  smoothly  and  there  is 
no  whipping  action  caused  by  shocks  due  to  reversal. 

The  range  of  speeds  required  on  this  tool  is  not  very  great, 
so  that,  on  account  of  the  complication  which  would  be  intro- 


FIG.   26. — VIEW  or  THE  19-IN.   Pl'TXAJI    SLOTTEB,   SHOWING    ARRANGE- 
MENT  OF   CONTKOI.I.KR,    TABI.KT    UOAKI),    ETC. 


FIG.     27. VIEW     .SIIOWI.NG     UKXAILS     OF     TlIK     MOTOB-UKIVK 

ARRANGEMENT. — 13-H.P.    CBOCKEK-WHEELKR    MOTOR. 


on  an  old  tool  of  this  type,  is  not  so  much  as  to  what  speed  the 
cutting  tool  will  stand,  but  rather  as  to  how  many  strokes 
per  minute  the  tool  itself  can  stand  without  excessive  vibra- 
tion. 

Figs.  26,  27  and  28  illustrate  the  application  of  a  motor  drive 
to  a  19  in.  slotter,  built  by  the  Putnam  Machine  Co.,  Fitch- 
burg,  Mass.,  which  was  long  in  use  at  the  old  shops  at  McKees 
Roclcs.  In  the  case  of  this  tool,  the  belt  cone,  which  was  for- 
merly used  for  the  drive,  and  to  the  end  of  which  was  keyed  the 
small  pinion  to  mesh  with  the  large  gear  wheel,  was  simply 
•replaced  by  a  sleeve  which  had  the  small  gear  cut  into  its  end 
to  serve  the  purpose  of  the  small  pinion.  The  details  of  this 
sleeve,  representing  the  only  change  in  the  machine,  are  shown 
in  Fig.  29.  On  the  sleeve  is  placed  the  Morse  silent  chain 
sprocket  and  a  24-in.  fly  wheel,  as  shown  in  the  accompanying 
drawings. 

The  motor  is  placed  on  a  railbase,  so  that  slack  in  the  silent 
chain  can  readily  be  taken  up  whenever  necessary,  and  this 
base  is  in  turn  placed  on  oak  blocking  which  is  fastened  to  the 
floor.  This  raises  the  motor  high  enough  above  the  floor  to 
protect  it  from  sweepings,  etc.,  and  since  it  is  at  the  rear 
of  the  tool  there  will  be  no  danger  of  cuttings  falling  upon  it. 

The  large  chain  sprocket  and  the  fly  wheel  were  at  first 
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—DIAGRAM    TO   SHOW    THE   VAIUATIONS   OF   PO^VER,    AS    WELL 
A.S    ALSO    TIIF.    Xr.MBER    OF    STIIOKES    OF    THE    RA.M 
FOB    EACH    CONTBOLLEB    I'OINT. 
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NOTS:  Motor  to  i>e pJoced  on  oak 
basf  ^'frJ^h  secure?^  Aist- 
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I.1C.   28.— PAKTIAL  ViKW  OF  THE   PUXKAkl    SLOTIEH,    SUOWII^G    DCTAILS    OK    AIOTOtt-DKlVE   KQCIPMENT. 


FIG.      29. — DETAILS     OK 
THE    NBW    SLEETVE. 


duced  by  adding  anotUer  run  of  gears  aud  a  clutch,  it  was  de- 
eded to  meroiy  use  a  larger  motor— one  of  sufficient  size  to 
cover  the  entire  range  of  speeds  necessary.  A  multiple-voltage 
motor  of  the  10 1,  M.S.,  C.C.M.-type,  built  by  the  Crocker- 
Wheeler  Company  i.s  u&od,  which  will  develop  13  h.p.  at  the 
full  voltage  of  240  volts  (the  term  C.  C.  M.  refers  to  the  com- 
pound-wound type  of  motor).  Fig.  30  shows  diagrammatically 
the  power  available  at,  and  also  the  number  of  strokes  which 
the  machine  will  make  with  each  controller  point.  The  coq- 
troJler  is  fastened  to  the  side  of  the  tool,  as  shown  in  Fig.  26, 
at  a  convenienr  point  for  the  operator. 
A  few  rough  experiments  have  been  made  on  this  slotter. 


wliich    was   objectionable,   siuce  it  had   been  thought    best  to 
keep  all  motor  parts  standard. 

Fig.  31  shows  the  details  of  a  motor-drive  application  to  a 
12-in.  sloiter,  built  by  the  Betts  Machine  Company,  Wilmington, 
Del.,  which  had  also  been  in  use  at  the  old  shops.  The  belt 
cone  which  received  the  drive,  was  in  this  case  also,  simply 
removed  and  replaced  by  the  large  Morse  chain  sprocket,  as 

shown.  •     ' 

It  was  necessary  here  to  place  the  motor  directly  under  the 
arm  which  supported  the  old  cone-shaft,  so  that  the  silent 
chain  leading  to  this  sprocket  would  not  interfere  with  the 
arm.  ;      :v- 


-CH-T 


l-'IG.   31. ^DETAILS  OF  THE  MOTOR-DEIVE  APPI-ICATIOrf  TO  THE  12-IN.    BETTS    SLOTTER. 


With  ihe  flywheel  on  the* drive  removed  and  with  it  in  place, 
in  order  to  determine  its  effect  in  assisting  the  motor  at  re- 
versals. On  account  of  the  use  of  the  elliptical  gears  which 
regulate  the  ratio  of  the  speed  of  the  return  stroke  to  that  of 
the  cutting  stroke,  the  speed  of  the  head  as  it  begins  to  reverse, 
accelerates  gradually,  instead  of  suddenly,  as  with  the  Whit- 
^orth  motion.  .  For  this  reason  the  increase  of  load  on  the 
motor  due  to  the  reversal  of  the  head  is  not  as  great  as  it 
Would  be  with  the  more  sudden  change.  It  amounts  to  con- 
siderable, however,  and  at  long  strokes  the  flywheel  reduces 
the  extra  load  on  the  motor  to  some  extent. 

The  effect  of  the  flywheel  would  be  very  much  greater  if  it 
could  be  placed  on  an  exteasion  of  the  armature  shaft  of  the 
motor,   but  this   would   necessitate   a   special    armature   shaft 

This reaterlc:  .rr^] be ?«>tecjsdtnf 
cepyrtgfTt  Javf  (Bite  17  U.S.  C«Sa|, 


The  maximum  number  of  strokes  which  this  slotter  can 
make  with  its  new  driving  equipment  is  35  per  minute.  The 
other  details  of  this  application  are  shown  in  the  drawing. 
Fig.  31.     No  flywheel  was  used  upon  this  drive. 

The  Crocker-Wheeler  Companies  type  M.  F.-21  controller  is 
used  for  both  of  these  slotter  equipments.  It  had.  at  first,  been 
thought  advisable  to  use,  for  this  class  of  tools,  the  type  M.  A.- 
12  controller,  which  will  be  remembered  from  the  second  article 
of  this  series  to  be  the  controller  using  resistance  in  the  arma- 
ture circuit  to  obtain  the  Intermediate  speeds.  But  after  a 
series  of  tests  it  was  decided  to  use  the  type  M.  F.-21  controller, 
which  obtains  the  intermediate  speeds  by  field  control,  although 
the  latter  type  furnishes  a  somewhat  greater  speed  range  than 
is  necessary  for  these  tools. 
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THB   APPLICATION  OF   INDIVIDUAL    MOTOR    DRIVES 
TO  OLD  MACHINE  TOOLS. 


McKja:s  Rocks  Suops. — Pittsuukoh  &  L.\Kfc:  Erik  Raii.roao. 


1:Y    K.    v.    WRU.HT,    MtCHA.MCAL    KNUINCKK. 


VL 


KLorriN*;  MAnn.NKS. 


The  individual  motor  drive  can  )isually  bf  applied  to  an  old 
-lotter  very  easily  anil  with  very  Utile  expense,  outside  of  the 
ost  of  tlie  .'lei  iri'  al  apiiiriitus.     Tlu-  (inestion  to  be  consid-reii 


plated  near  the  outer  end  of  ihe  sleeve  tlius  allowing  tlu' 
motor  to  be  brouj,iit  quit'-  elo.se  to  the  mailiiue,  and  making  the 
use  01  a  very  short  eliain  possible;  the  vibration  caused  by 
the  pull  on  the  chain  which  varies  at  dilierent  parts  of  the 
stroke,  duo  to  reversal  of  the  cutter  head,  was  so  great  that 
It  uei  an;e  necei-sury  to  rueve  tiie  s|  rixket  and  flywlietl  inward, 
and  as  close  to  the  frame  of  the  mathine  as  possible.  The 
distance  between  chain  sprocket  centers  could  be  reduced  some- 
what, however,  from  that  shown  on  the  drawing,  by  allow- 
ing tlie  ( onu  r  of  tlic  r.iotor  to  lap  over  liie  base  of  the  tool. 
IJut  the  chain,  as  now  in  use,  runs  very  smoothly  and  there  is 
no  whipping  action  catiscd  bj'  shocks  dne  to  reversal. 

The  ranj.,c  of  speeds  required  on  this  tool  is  not  very  groat. 
M)  ihai,  «»n  account  of  iiie  coinijlicalion  which  would  be  iutro- 


II..    i'>'..        \1IW   OK  TllK  1J»-IX.    I'l    r\.\\l    Slullli:.    s|Hl\VI.\«i    AKKA.M.I.- 

\iK\r  m    I'livrum  1 1  i;.    i  \i:i  i  i    i:n\i{i».  kti  . 


111..     I'l.       \U.U      .-11;<U1.\I.     l'IIAM..s    OK     nil.     .MOlKj;  i)i;i\  1 
AI{I!A.\«.K.\|K.NT.— 1.1-II.I'.    CHO£l>t:i^VVl|.l';i!:LK|l    .\ioroK. 


on  an  old  tool  of  this  type,  is  not  so  much  as  to  what  speed  the 
cutiuig  tool  will  stand,  but  rathei  as  to  how  many  strokes 
per  minute  the  tool  jtsidf  can  stand  without  excessive  vibra- 
tion. 

Figs.  2G.  27  and  28  illusUale  the  application  of  a  motor  drive 
to  a  H»  in.  slotter,  built  by  the  Putnam  .Machine  Co.,  Fitch- 
burg,  Mass.,  which  was  long  in  use  at  the  old  shops  at  McKecs 
Rocks.  In  the  case  of  this  tool,  the  belt  cone,  which  was  for- 
merly used  for  the  drive,  and  to  the  end  of  which  was  keyed  the 
small  pinion  to  mesh  with  the  large  gear  wheel,  was  simply 
•replaced  by  a  sleeve  which  had  the  small  gear  cut  into  its  end 
to  3ei\e  the  purpose  of  the  small  pinion.  The  details  of  this 
sleeve,  representing  the  only  i  hange  in  the  machine,  are  shown 
in  Fig.  2'J.  On  the  sleeve  is  placed  the  Morse  silent  chain 
sprocket  and  a  24-iu.  fiy  wheel,  as  shown  in  the  accompanying 
drawings. 

The  motor  is  placed  on  a  ratlbaso,  so  that  slack  in  the  silejit 
chain  can  readily  be  taken  up  whenever  necessary,  and  this 
base  is  in  turn  placed  on  oak  blocking  which  is  fastened  to  the 
floor.  This  raises  the  motor  high  enough  above  the  floor  to 
protect  it  from  sweepings,  etc.,  and  since  it  is  at  the  rear 
of  the  tool  there  will  bo  no  danger  of  cuttings  falling  upon  it. 

The  large  chain   sprocket  and   the   fly   wheel   were  at   first 
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KIG.      29.^DETAirS     OK 
THE    XEW    SIJCnvK. 


ciuceu  bv  addinji  anotUor  run  df  Scars  and' a  clutch,  it  was  de-  • 
(-red  lo  xr.^TOiy  use  :>.  larser  nioior— one  ol  sufficient  size  to 
.over  tbe.  eiiiirc  range  of  spi'-eCs  necessary.  A  muliip'.c-voltage 
motor  of  th«  '.OI.  MS-  C.C:.M.-tyi>e,  bui'.t  Dy  the  Crockes- 
\V»-..-.o;or  Company  is  u-^od.  which  will  develop  13  h.p.  at  tlie 
l-ilivo-.tage  of  240  volts  (tlio  term  €.  C.  M.  refers  to  the  com- 
i,oi.r.c-wouu(l  typf  of  motor).  Tig:.  30  shows  dia^-rammatically 
tUo  power  avai'.al-.Ic  at,  and  also  the  number  oi  strokes  which 
Uie  machine  wi.l  make  with  each  controUtr  point.  The  coa- 
iroJIor  is  fasU-ned  to  the  side  of  the  tool,  as  shown  in  Fig.  26, 
at  a  convonienr.  point  for  the  operator.  v' :' 

A  few  rough  experiinents  have  been  made  on  this  Blotter, 


v.vFijich    was  objecLJonahiev  siiit-e  it  Irati  l>»6n  thought    b«at  t<v 
{Jieep  all  motor  parts  standard. 

.  -Fip.  31  shows  the  details  of  a  motor  urivi;  aiiju^cauoa  lo  a 
l2-:n.  siottcr,  built  by  the  Betts  Maehiu«  Company,  Wilminyton, 
DeK  which  had  also  been  in  use  at  the  old  shops.  The  belt 
cone  wliioh  received  the  drive,  was  in  this  case  also,  simply 
removed  and  rcpiaced   by  the  large   M<Kse   rhaiu  sprocket,  as 

shown.  -.■..■■-■'••■  't-  .  -'■■ 

It  was  necessary  horf*  to  place  the  motor  directly  under  tht 
arm  which  supported  the  old  cone-shaft,  so  that  tho  silent 
chain  leading  to  this  sprocket  would  not  interfere  trtth  the 
arm.  -r.;    .,    ... 
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.•u:.  31. — UET.vii.s  or-  Tin;  motor-duive  ai'I'lication  to  TiiK  12-ix.    ni.TTS  slotter. 


wiih  liio  r.yvvhefcl  on  the* drive  removed  and  with  it  in  place, 
in  order  to  determine  its  effect  iu  assisting  the  motor  at  re- 
veriials.  Ou  acvoant  of  the  use  of  the  ellipriral  gears  which 
"•sgnlaie  the  ratio  ci  the  speed  oi  the  return  sstroke  lo  that  ol 
the:  ctitting  stroke,  the  speed  of  the  head  as  it  begins  to  reverse, 
ac;celerat«?s  j^iadually.  mslead  of  suddwiily,  as  with  the  Whit- 
wortli  motion.  .  For  this  reason  the  increase  of  load  on  the 
n:»tor  due  to  tho  reversal  of  the  head  is  not  a.s  groat  as  it 
Would  be  with  the  more  sudden  chattf^e.  it  amouuts  to  con- 
siderable, however,  and  at  lonf?  strokes  the  flywheel  reduces 
^'■■<c  extra  load  on  the  motor  to  .sumc  extent. 

The  ejiect  of  the  llywneel  would  be  very  mucii  greater  if  it 
lould  i!e  placed  on  an  extension  of  the  armature  .=;haft  of  the 
hio>i-r,    Itu;   this    would    'aeccssitate   a   special    armature    shaft 


TT"rs  m-^'ef^t-    "~''  be  protected  Siy 
c<;py5lght  \z\i  {Titte  17  U.S.  C(XSa|t 


The  maximum  number  of  strokes  which  this  s;oiter  lati 
make  with  its  mw  driviug^  ctpilpmcnt  :s  35  per  minute.  The 
other  details  of  this  application  are  shown  m  the  drawing, 
Fig.  31.    No  lly wheel  was  used  upon  this  drive. 

The  Crocker-Whccler  Companies  typo  M.  F.-21  controller  is 
u-sed  for  both  ot  these  slotter  equipment.^,  it  had.  at  first,  been 
thought  advisable  to  use,  for  this  class  of  tools,  the  type  M.  A.- 
12  controller,  whicji  vill  be  remcmV.eretl  from  the  second  article 
of  ll'tis  series  to  be  the  controller  usia.i;  resistance?  in  the  arma 
turc  circuit  to  otitain  the  Intermediate  speeds.  But  after  a 
series  of  tests  it  was  decided  to  u.^e  the  type  M.  F.-21  controll^T. 
which  obtains  the  intermediate  speeds  by  field  control,  although 
the  latter  type  furnishes  a  somewhat  greater  speed  range  than 
is  necessary  for  those  tools. 
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HEAVY   NEW  FREIGHT  LOCOMOTIVE. 


New  Yokk  Ckntra-l  &  Hudson  River  Railroad. 


2 — 8 — 0   TYPE. 


With  considerable  interest  conies  the  announcement  that  the 
New  York  Central  is  receiving  an  order  of  23  new  consolidation 
locomotives,  which  avc  similar  to  the  tandcm-coni pound  con- 
solidation locomotives  of  the  class  "G-4,"  described  on  page  171 
of  the  May  (1903)  issne  of  this  journal,  except  that  these  are 
simple  engines.  These  are  known  as  class  "G-5"  in  the  loco- 
motive classification  of  this  road,  and  are  somewhat  lighter 
than  the  tandem-compounds.  Their  tractive  effort,  which  is 
45,700  lbs.,  is  relatively  high  for  their  weight  and  heating  sur- 
face. This  gives  them  a  rating  of  45.7  on  the  100  per  cent, 
basis  of  100,000  lbs.,  which  is  used  on  the  New  York  Central. 

The  other  interesting  details  of  these  locomotives  are  indi- 


Boiler. 

Style straight  top,   r*dial  stay 

Insid  -•  diameter  of  first  rins 80  Ins. 

WorJdng:    pressure 200  lbs. 

Tl'.itrknes.s  of  plates  in  barrel  and  uuttnlde  of  Are  bo.\  : 

13-16  Ins.,  9-16  ius.,  1  in.   %  ins.,   %   ins. 

Hoii-ioiital  seams Butt  joint  sextuple  riveted 

C^ii'cuniilercntial    scums Double 

Firabox,   IcnKtli 105    1-16  ins. 

Firebox,     width 75  %    ins. 

Firebox,  depth front,  79%   Ins-. ;  back,  63^2    ins. 

Firebox  plates Sides,  buck  and  crown,   %   In.;    tube  sheet.  9-16  in. 

ii^irohox  water  space  : 

i>/>   and  5V^   Ins.   front.  4%   and  (iVj   ins.  sides,  4^^   and  6  ins.  back 

Firebo.v   trown   staying ." Radial 

Firebox  stay  bolt.s Taylor  iron,'  1   in.   diameter  W.   S. 

Tubes,  material W.orlh  charcoal  ii-on.  No.  11  B.  W.  G. 

Tube.«s,   number  of 458 

Tubes,    diameter 2  ins. 

Tubes,  length  over   tube  sheets 15   ft.   6   ins. 

Fire   brick,   supported   on Water  tube:^ 

Heating   surface,    tubes 3,693.3   sq.  '  a. 

Pleating   surface,    water   tubes 26.15    sq.    ft. 

Heating  surface,  itrebox ...., 1S2.5  sq.  ft. 

Heating    surface,    total .4  ."... 3,901.95   sq.   ft. 

Grata     surface 56.43   sq.   ft. 

Ash   pan Sectional    and    hopper 

Exhaust  pipes Single  N.  Y.   C.  standard 

Exb.%ust  Nozzles 6'>i   and  GV2   Ins.  diameter 

Smoko  stack.  Inside  diameter 20  Ins. 

Smoke  stacic,  top  above  rail 14  ft.  9%    Ins. 


i^l 
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NKW    SIi\fl'I.E   CONSOMPATIOX    FKKTGHT    I.OCOMOTIVE.      2-8-0   TYPE. 
NEW  YORK  CEiNTBAL  &  HUDSON  RIVER  RAM.ROAD. 

A.MKICICAN    I.OCOMOT1VK  COMPAXT,    SClIENEtyrAOY   WOUKS,    BlltltlerS. 


cated  In  the  following  specifications.  It  will  be  noticed  that  a 
considerably  larger  and  longer  boiler  is  used  ou  these  engines 
than  on  the  tandem-compounds,  and  still  the  heacing  surface  is 
somewhat  less.  In  the  tandem-compounds  507  2-in.  tubes  are 
carried  in  a  77in.  boiler,  while  in  these  engines  there  are  only 
458  2-in.  tubes  in  an  80-in.  boiler;  this  cannot  help  but  favor 
the  steaming  qualities  of  the  boiler,, and  is  commendable  prac- 
tice. 

The  following  ratios  and  dimensions  furnish  a  basis  for  com- 
parison with  other  engines: 

Katies. 

Heatins  surface  to  volume  of  cylinders =  25.^.8 

Tracti*v»  weijjtit  to  heating  surface =    50.2 

Tractive   weight  to   tractive  efTort =:       4.29 

Tractive  otfort  to  beating  surface ^    11.7 

Heating  surface  to  grutc   area =^    69.2 

Tractive  effort  X   diameter  of  drivers,  to  liealins  .surface.  .  .  .  =:  737. S 

Heating  surface  to  tractive   effort =       S.S5% 

Total  -wcifibt  to  beating  surface =     5G.1 

General    Dimensions. 

Gaugo 4   ft.  S  '/i    ins. 

Fuel Bitumiaou.4    coal 

"Weight  In  working-  order 219,000   lbs. 

Weight    on    drivers 19G.0OO    lbs. 

W'heel    base,    driving 17    ft.    0   ins. 

Wheel  base,  rigid 17   ft.   O   ins. 

Wheel  base,   total 20   ft.   11   ins. 

Cylindcrr,, 

Diameter  of  cylinders  and  stroke  of  r-iston 23  ins.  x  32  ins. 

Horizontal   thlcUTjess  of  piston ci'/.    Ins.    iiurt   7    iiis. 

Diameter  of  piston  rod 1 4   ini*. 

Kind  of   piston   packing Cast    Iron 

Kind  of  piston  rod  pacliiaK; U.  S.  Metnllii-  ^vith  Glbbs  Vibrr.tiug  Cup 

Valves. 

Kind    of    slido    valves Piston 

Greatest  travel  of  aJIde  valves 8   ins. 

Outside  lap  of  slide  valves 1   in». 

Inside  lap  of  slide  valves Lino  and   Mm 

L«ad  of  valves  in  full  gear.Lkio  and  line  at  front:  *,4  In.  lead  al   V,   cutoff 
Kind  of  valvo  stom  packing U.  S.  Metallic 

Wheels.    Etc. 

Diameter  of  driving  wheels   outside  of  tire 63   Inn 

Material  of  driving  wbcels.   centers Cast   steel 

Tiro    held    by Sbrinkase 

Thickness    of    tires : 3y,    jj^g 

Driving  bcx   material Cast"  steel 

Section  of  rods Main,  I ;   side    I 


Tender. 

Tt-nder  style Water  bottom 

Weight,     empty 54,100  lbs. 

Wheels,   number  of S 

Wheels,    diameter 33   ius. 

Journals,  diameter  and  length 5V6  Ins.  diameter  x  10  ins. 

Wheel   base 20   ft.    6  ins. 

Tender   frame 10-in.    steel   channels 

Tender  trucits Two  4-'whecl  center  bearing  Fox  pressed  ateel 

Water  capacity 7,000   U.    S.   gals. 

Coal    capacity • 12   tons 

Total  wheel  base  of  engine  and  tender SO  ft.   6%    ins. 

Weight,  engine  and  tender,  working  order 355,450   lbs. 


AN  EXTENSIVE    WATER-SOFTENING    INSTALLATION. 


ToTAJ-  Capacity,  348,000  Gallons  Peb  Hour 


riTTSBUaCH     &     L.^Kli     EBIE     RAILROAD. 
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TlfE    MCKKES    HOCKS    WATKK-SOiTEXEtU 


As  Stated  in  the  first  article  of  this  series,  the  largest  and 
most  important  of  the  ten  installations  upon  the  Pittsburgh  & 
Lake  Erie  for  locomotive  water  sujpply  Is  the  softener  located 
at  McKees  Rocks,  adjacent  to  the  roundhouses  and  new  locomo- 
tive Shops,  this  being  the  most  important  division  point  and 
point  of  heaviest  water  consumption  upon  the  system.  At 
this  time,  however,  nearly  all  of  the  other  locomotive  water 
supply  stations  of  the  road  are  equipped  with  water  softeners, 
of  similar  design,  but  smaller,  ranging  from  21,000  to  42,000 
gallons  capacity  each,  for  treating  the  water  before  entering 
the  stora.ge  tanks.  In  this  article  will  be  considered  the  de- 
tails of  the  type  of  water-softeners  used,  which  were  all  built 
and  installed  by  the  Kennicott  Water  Softener  Company,  Chi- 
cago, III.,  special  reference  being  had  to  the  iVIcKees  Rocks 
installation. 

One  of  the  water-softeners,  built  by  the  Kennicott  Company, 
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installed  at  Buda,  111.,  on  the  Chicago,  Burlington  &  Quincy, 
was  fully  described  on  page  345  of  the  November,  1901,  issue 
of  this  journal,  but  the  changes  and  improvements  that  have 
been  made  upon  the  mechanical  features  of  the  Kennicott 
softener  since  that  time  make  it  necessary  to  completely  re- 
view its  construction.  The  accompanying  engravings  present 
[a  comprehensive  idea  of  the  McKees  Rocks  water-softener;  the 
i  drawings  illustrate  its  construction,  both  a  diagrammatic  view 
[and  a  detail  construction  drawing  being  presented. 

As  before  stated  in  this  series,  nearly  all  systems  of  soften- 

jing  water  consist  in  the  addition  of  soda  and  lime  solutions  of 

such  strength  as  may  be  required  by  the  quality  of  the  "raw" 

[water,  and  this  is  followed  by  the  sedimentation  of  the  treated 

(water.     In  this  system,  the  water  is  delivered  from  the  source 


UIA(iRAMMATIC   VIEW  TO   SHOW   THE    METHOD    OK  OI-KUATIOX  OF  THE    MCKRFS  ROCK  WATKR 


of  supply  through  pipe.  A,  into  the  hard-water  box.  B,  above  the 
top  of  the  settling  tank,  from  which  it  passes  through  a  slot  in 
the  bottom,  the  size  of  the  slot  being  adjusted  according  to  the 
amount  of  water  to  be  treated.  Within  this  box  is  a  float,  y, 
with  chains  passing  over  pulleys  and  connected  to  hinged  inlet 
pipes  in  the  two  boxes  or  small  tanks,  N  and  T,  which  contain 
soft  water,  and  the  soda  solution,  respectively.  The  object  of 
this  arrangement  is  to  vary  the  supply  of  the  chemical  solu- 
tions from  these  tanks,  in  accordance  with  the  rate  of  supply 
of  raw  water,  for  the  proper  treatment. 

The  hard  or  raw  water  passing  through  the  slot  in  the  bot- 
tom of  the  tank,  B,  falls  upon  a  water  wheel,  C,  and  thence 
through  trough,  D,  into  the  mixing  chamber.  E,  at  which 
point  the  lime  and  soda  solutions  are  added.  The  water  and 
reagents  then  flowing  through  the  revolving  deflector  plates 
F,  are  thoroughly  mixed  and  agitated;  next,  it  enters  the  top  of 
the  settling  cone,  H,  in  which  the  velocity  of  flow  continually 
decreases,  causing  the  particles  held  in  suspension  to  fall  to 
the  bottom  of  the  cone,  the  larger  particles  serving  to  carry 

the    smaller    ones    with    them.      On 
•reaching  the  bottom  of  the  tank,  the 
'current  is  reversed,  and  the  water 
■  then  rises  through  a  series  of  per- 
forated  conical   baffle   plates,    I,   as 
shown;  at  the  same  time  the  velocity 
still  decreases,  owing  to  the  increas- 
ing  diameter   of    the    water    space. 
These  baffle  plates   catch   and  hold 
any  remaining  precipitate;  the  pre- 
cijitate  slides  from  these  plates  so 
,-.    ..  that  they  never  need  cleaning.    On 
vH:;;.:vreaching  the  top,  the  water  passes 
•     :";   upward    through    a   filter   compart- 
ment, filed  with  wood  fiber,  and  en- 
ters a  shallow   soft-water   tank,   J, 
^     .     from   which   it  flows   through  pipe, 
■    ;  I  K,  to  the  storage  tank  for  supplying 
the  boilers.    The  bottom  of  the  large 
,;,      settling  tank  is  of  a  conical  hopper 
?■  ^  ■'.  shape    with    discharge    outlets    for 
v'-^  'blowing  out  the  sediment. 

The  lime  solution  is,  in  this  soft- 
ener, prepared  in  the  vertical  satu- 
.  rator  or  tank,  G,  which  is  located 
•'V^V^; 'Within  the  settling  tank  to  prevent 
^^r'':^  freezing,  instead  of  outside,  as  was 
;.  7 '.formerly  the  practice  of  the  Kennl- 
',:'  ./cott  Company.     The  lime  is  slaked 
■  'in  the  box,  X.  at  the  top,  soft  water 
from  the  tank.  J,  being  used  for  the 
•.^,  purpose.     The  water  is  raised  by  a 
■wheel,     L,     having    hollow    curved 
arms,  open  at  the  ends,  which  dip 
into   the   water,   the   water   flowing 
through   the  arms  into  the  hollow 
shaft,  M.  and  thence  into  the  tank, 
N.  from  whi(h  its  flow  to  the  satu- 
rator  is  regulated  by  the  hinged  in- 
let   pipe   already    mentioned.      The 
soft  water   is   piped   through   pipe, 
O-O,  to  the  lime  box  and  thence  to 
the  bottom  of  the  saturator,  where 
it  is  stirred  by  an  agitator  or  paddle, 
P,  to  thoroughly  mix  it,  after  which 
It    rises    in    the    cylinder    until    it 
enters  into  the  mixing  chamber,  E, 
where  it  is  thoroughly  agitated  with 
the  raw  water  and  the  soda  solution. 
The  delivery,  being  by  overflow,  is 
always  equal  to  the  amount  of  soft 
water    delivered    to   the    saturator. 
The  soda  is  placed  In  wire  baskets 
In  two  tanks,  R,  R,  from  which  the 
soda  solution  tank,  T,  is  filled  b/ 
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gravity;    the  supply  of  water  to  these  tanks,  R,  is  controlled 
in  the  usual  manner  by  ball  cocks  and  floats. 

The  very  important  features  of  this  type  of  softeners  are 
easily  recognizable  in  the  drawings.  The  thorough  mixture  of 
the  chemicals  and  the  raw  water  are  provided  for  in  the  re- 
volving mixing  pot  and  deflector  plates,  F,  in  the  mixing  cham- 
ber, and  after  mixing,  a  very  large  storage  is  provided  for  the 
treated  water  to  permit  the  chemical  reactions  to  take  place. 
'he  sedimentation  chamber  is  of  great  size  to  allow  plenty  of 
•sme  to  the  passing  water  to  precipitate  the  scale-forming  im- 
pu,'**IeB.  The  cone  system  of  arrangement  of  tank  causes  the 
water  to  flow  with  constantly  decreasing  velocity,  so  that,  in 


Another  of  the  important  features  of  the  Kennicott  wat  r- 
softener  is  that,  while  a  filter  of  the  most  approved  type  is 
provided  to  "cleanse  the  water  of  the  impurities  as  it  is  beijg 
delivered,  it  has  little  to  do;  the  thorough  and  complete' se  ii- 
mentation  process  takes  care  of  the  greater  part  of  the  p  e- 
cipitation,  or  sludge,  by  favoring  its  gradual  settling  to  tlie 
bottom  of  the  tank,  from  which  It  may  be  drawn  off  periodica  h 
through  the  sewer  connections.  It  is  interesting  to  note  in 
this  connection  that  the  main  sludge-valve  is  opened  twic<  a 
day,  at  each  of  which  times  over  a  ton  of  scale-forming  mat  er 
is  discharged  in  the  form  of  a  soft  sludge.  The  filter  is  eas  iy 
cleaneil  and  practically  no  water  is  wasted  in  cleaning  it;    it  is 


-CAPACITY  60,000  GALS.   PEB  HOUB.      ON  EITHEB  SIDE  IS  A  500,000  GAL. 


(,ENEHAL  VnrW  OF  THE  LAIW.E  KENNICOTT  WATER  SOFTENER. 

STORAGE  TANK    FOB   THE   TREATED   WATER   SUPPLY   FOB   THE    LOCOMOTIVES. 

WATER  SOFTENING  INSTALLATION  AT  McKEES  ROCKS.— PITTSBURGH  &  LAKE  ERIE  RAILROAD. 


addition  to  passing  through  the  same  in  the  presence  of  pre- 
viously precipitated  old  sediment  and  sludge  (which  is  a  very 
important  factor,  as  it  favors  the  precipitation  of  the  impuri- 
ties), it  is  comparatively  at  rest  and  free  from  agitation;  this 
condition  of  precipitation  is  favored  by  the  deflector  plates,  F. 
and  also  the  perforated  cone  arrangement  at  I,  all  of  which 
also  tends  to  prevent  any  of  the  raw  water  from  "by-passing,' 
or  getting  ahead  of  any  of  the  treated  water  which  has  already 
passed  to  the  settling  chamber. 


only  necessary  to  draw  off  the  sludge,  which  drops  the  water 
level  in  the  tank  down  below  the  filter,  which  causes  the  water 
to  flow  backwards  through  the  filtering  material,  thorouglily 
cleaning  it.  This  material  is  usually  wood  fiber,  or  excelsior. 
A  most  important  feature  of  the  Kennicott  softener  is  th? 
apparatus  for  regulating  the  flow  of  the  chemical  solutions 
into  the  mixing  chamber  for  action  upon  the  raw  water.  The 
chemicals  used,  which  are  lime  (for  the  removal  of  carbonates 
of  lime  and  magnesia)  and  soda  ash  (for  the  removal  of  sul 


AN   INTEBESTIXC;   VIEW  (»F  THE   R)P  OK  THE   MCKKE.S  ROCKS  WATER  SOJTE.N'EB    (TAKEN  FROM  R<K)F  OF  THE  ERECTIM;  SHOl').  SHOWING 
ABBANliEMENT   OF    APPABATl'S.       LABtiE    SQUARE   SODA    TANKS    AND    HOISTING    APPABATUS    IN    FOREGROUND. 
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I'LAN  ANU  KI.EVAllO.N   \  IKWS  OF  TUK    MCKKK.S   KOCK8  WATER  SOFTI.NEB,  SUOAVINO  DETAILS 

OF   OONSTBUCTION. 


phates  of  lime  and  magnesia),  are  autom- 
atically mixed  and  a^tated,  and  are  fed  Into 
the  raw  water  at  a  rate  dei>ending  upon  the 
flow  of  raw  water  into  the  apparatus.  If  the 
water  is  entering  rapidly,  the  flow  of  the 
chemical  solutions  increases,  and  vice  versa. 
The  details  of  the  apparatus  for  accomplish- 
ing this  end  will  be  fully  illustrated  and  de- 
scribed in  the  next  article  of  this  series. 

A  few  of  the  interesting  features  of  con- 
struction of  this  large  softener  at  McKees 
Rocks  should  be  here  referred  to.  As  may 
be  noted  from  the  detail  construction  draw- 
ing, the  main  tank  is  32  ft.  7  ins.  in  diameter 
and  43  ft.  high.  An  idea  of  the  size  of  this 
tank  may  be  gained  from  the  view  of  the 
plant  on  page  18.  The  large  storage  tanks 
Tor  treated  water,  one  of  which  Is  located  on 
each  side  of  the  softener,  are  each  50  ft.  In 
diameter  and  40  ft.  high,  each  having  a  capa- 
city of  500,000  gals,  of  water. 

The  lime  saturator  tank,  which  is  located 
within  the  main  tank  to  prevent  freezing.  Is 
placed  concentric  with  the  outer  tank  and  Is 
9  ft.  in  diameter.  The  upper  end  of  this  tank 
Is  utilized  for  the  mixing  chamber  and  the 
deflecting  and  mixing  vanes.  F.  Then  around 
this  tank  Is  the  cone  which  forms  the  settling 
chamber;  this  cone,  which  is  35  ft  high,  Is 
11  ft.  In  diameter  at  the  top  and  23  ft.  in 
diameter  at  the  opening  at  the  bottom. 

The  bottom  of  the  main  tank  is  filled  In 
with  a  concrete  filling,  surrounding  the  lime 
saturator  tank,  to  provide  sloping  conical 
surfaces  directed  toward  the  large  sludge- 
discharge  outlets.  These  outlets  are  of  large 
pipe  with  projecting  nipples  pointing  down 
to  the  lowest  portions  of  the  elude  pit,  so 
that  In  discharging  all  the  slndge  will  tend 
to  be  removed  first. 

The  Interesting  details  of  the  automatic 
features  of  this  apparatus  will  appear  In  full 
In  our  next  Issue.  The  entire  Installation  of 
water  softeners  upon  the  Pittsburgh  A  LAke 
Erie  was  designed  and  bult  by  the  Kennlcott 
Water  Softener  Company,  Chicago,  111. 

(To  be  continued.) 


PERSONALS. 

Mr.  P.  H.  McGulrehas  been  appointed  mas- 
ter mechanic  on  the  Great  Northern.  He 
will  have  charge  of  the  Superior  ft  Mesabl 
divisions,  with  office  at  Superior,  Wis.,  vice 
Mr.  G,  A.  Bnice,  promoted. 


Mr.  T.  M.  Ramsdell,  who  was  recently  ap- 
pointed master  car  builder  of  the  Chesapeake 
&  Ohio,  will  have  his  headquarters  for  the 
present  at  Richmond,  Va.  He  will  look  after 
matters  pertaining  to  car  building  and  re- 
pairs, and  will  report  to  the  superintendent 
of  motive  power. 


Mr.  Thomas  Roope  has  been  appointed  to 
the  position  of  assistant  superintendent  of 
motive  power  on  the  Chicago.  Rock  Island 
A  Pacific,  with  headquarters  at  Topeka.  Kan. 
Tbf«?  office  has  Inst  been  created.  He  was 
formerly  general  master  mechanic  on  the 
Great  Northern. 
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gravity;    the  supply  of  water  to  these  tanks,  R,  is  toiitrolled 
in  the  usual  manner  hy  ball  cocks  and  lloats. 

The  very  important  featurt'S  of  this  type  of  softeners  are 
easily  rrcognizablc  in  the  drawings.  The  thorough  mixture  of 
(he  chemicals  and  the  raw  water  are  provided  for  in  the  re- 
volving mixing  pot  and  deflector  plates,  F,  in  the  mixing  cham- 
ber, and  after  mixing,  a  very  large  storage  is  provided  for  the 
treated  water  to  permit  the  thf^mical  reactions  to  take  i)lace. 
'he  sedimentation  chamlicr  is  of  great  size  to  allow  plfuty  of 
rtme  to  the  pasping  water  to  precipitate  the  st-ale-forniing  ini- 
pu  "^Mes.  The  eone  system  of  arrangement  of  tank  causes  the 
water  to  flow  wiili  roiistantly  decreasing  velocity,  so  that,   in 


Another  of  the  important  features  of  the  Kennicott  wa'  r 
softener  is  that,  whil-j  a  filter  of  the  most  approved  type  ii 
Itrovided  to  "cleanse  the  water  of  the  impurities  as  it  is  be  .;; 
delivered,  it  has  little  to  do;    the  thorough  and  complete  s<    : 
mentation   process  takes  care  of  the  greater  part  of  the  j   • 
ripitation,  or  sludge,  by  favoring  its  gradual  settling  to 
bottom  of  the  tank,  from  which  it  may  be  drawn  off  periodii  > 
tliiough  the  sewer  connections.     It  is   interesting  to  note    : 
litis  connection  that  the  main  shidge-valvc  is  opened  twic 
ilay,  at  each  of  whi(h  times  over  a  ton  of  scale-forming  mat    • 
is  discharged  in  the  foini  of  a  soft  sludge.    The  filter  is  eae 
I  leancfl  :nid  prm  tbally  no  wafer  is  wasted  in  cleaning  it;    jf  is 


I  IM  i:\T,  VrFW  OK  Tin-y  t\R<.F  KFXXiCOtT  W.NTKK  SOFTK.XKR.- 


-CAP-VCITY  60.000  (.AKS.   fEB  HOUR.     OSf  KITIIKR  sinK.ig  A  600,000  ti.Vl- 


sroKAM!:  TANK    HiR   THK   TRKATKU    WATKIJ  Sl'I'I'l.V   FOR   Till.    I.OCOMuTJMi.S.  ^^         ;: 
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addition  to  passing  through  the  same  in  the  presence  of  pre- 
viously precipitated  old  sediment  and  sludge  (which  is  a  very 
important  factor,  as  it  favors  the  precipitation  of  the  impuri 
ties),  it  is  comparatively  at  r-''st  and  free  from  agitation;  this 
condition  of  precipitation. is  favored  by  the  deflector  plates,  F. 
and  also  the  perforated  cone  arran.irement  at  I.  all  of  which 
also  tends  to  prevent  any  of  the  raw  water  from  'by-passing, ' 
or  gettins  ahead  of  any  of  the  treated  water  which  has  alreadv 
jmssed  in  tbo  sft fling, chamber. 


only  necessary  to  draw  off  the  sludge,  which  drops  the  wa 
level  in  the  tank  down  below  the  filter,  which  causes  the  wa"': 
to  flow  backwards  through  the  filtering  material,  thorough  ^ 
cleaning  it.  This  material  is  usually  wood  fiber,  or  excels:  ' 
A  most  important  feature  of  the  Kennicott  softener  is  '!i' 
apparatus  for  regulating  the  flow  of  the  chemical  solutie::= 
into  the  mixing  chamber  for  action  upon  the  raw  water.  The 
chemicals  used,  which  are  lime  (for  the  removal  of  carbona  *^~ 
of  lime  and  niairnesia)   and  sodn  ash   (for  the  removal  of  :    ' 


A\    i\i(kF«ii\i.  \ii.\\   til    nil.   mi'  oi    rill.   n:i 
AirKAV<.KMi:.\T   OK    API'.\R.\Trs 


:ii--  i;i»(  Ks  wAiii;  .sol  ri  \m:   (iakin  umim  i:<m)1   uk  THE  KRKCTIM.  >ui>r).  .siioui\ti 
I   \l!i.i:    S»?i;aKK    SOUA    tanks    and    HOISTIM.    AI'I'AKATUS    in    FoKK(.KOUiM), 
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p'hates  of  lime  and   magnesia),  are  autom- 

...atically  mixed  and  ag:itated,  and  are  fed  Into 

/^  the  raw  water  at  a  rate  depending  upon  the 
flow  of  raw  water  into  the  apparatus.     If  the 

"water   is  entering:  rapidly,    the  flow   of   the 
.chemioal  solutions  increases,  and  vice  versa. 

■'The  details  of  the  apparatus  for  actomplish- 
inp  this  end  will  be  fully  illiiBtrated  and  de- 
scribed in  the  next  article  of  this  series. 
A  few  of  the  fnterestinfi  features  of  con- 

•t  struotion  of  this  largre  softener  at  McKees 
Rocks  should  be  here  referred  to.     As  may 

.- ;:  be  not«»d  from  the  detail  construction  draw- 

i;,.1ng.  the  main  tank  is  32  ft.  7  ins.  in  diameter 
and  43  ft.  high.  An  idea  of  the  size  of  this 
tank  may  be  .gained  from  the  view  of  the 
plant  on  page  IS.  The  large  storage  tanks 
-for  treated  water,  one  of  which  Is  located  on 
each  side  of  the  softener,  are  each  50  ft.  in 

'diameter  and  40  ft.  high,  each  having  a  capa- 
■rity  of  .^00.000  gals,  of  water. 

The  lime  saturator  tank,  which  is  located 
■within  the  main  tank  to  prevent  freezing,  Is 
placed  concentric  with  the  outer  tank  and  is 
9  ft.  in  diameter.  The  upper  end  of  this  tank 
Is  utilized  for  the  mixing  chamber  and  the 
;  deflecting  and  mixing  vanes.  F.    Then  around 

/this  tank  is  the  cone  which  forms  the  settling 
chamber;  this  cone,  which  is  35  ft.  high.  Is 
11  ft.  in  diameter  at  the  top  and  23  ft.  In 
diameter  at  the  opening  at  the  bottom. 

The  bottom  of  the  main  tank  is  filled  In 
with  a  concrete  filling,  surrounding  the  Ume 
saturator  tank-,  to  provide  sloping  conical 
surfaces  directed  toward  the  large  slndge- 
discharge  outlets.    These  outlets  are  of  large 

^:.  pipe  with  projecting  nipples  pointing  down 
to  the  lowest  portions  of  the  slude  pit,  so 
that  in  discharging  all  the  sludge  will  tend 

-•to  be  removed  first. 

The  Interesting  details  of  the  automatic 
features  of  this  apparatus  will  appear  In  fall 
In  our  next  Issue.  The  entire  Installation  of 
water  softeners  upon  the  Pittsburgh  A  Lake 
T!rle  was  designed  and  bult  by  the  Kennlcott 
Water  Softener  Company,  Chicago,  Til. 
.  ^  r  : ;  (To  he  cfmtinued.) 


PERSONALS. 

Mr.  P.  H.  McfJuIre  has  been  appointed  mas- 
ter mechanic  on  the  f?reat  Northern.      He 
'win   have  charge  of  the  Stiperlor  &  MesabI 
'divisions,  with   offlce  at  Superior,  Wis.,  vice 
Mr.  G.  A.  Bruce,  promoted. 


.•  Xfr.  T.  M-  Ranisdell.  who  was  rooently  an- 
pointed  master  cnr  builder  of  the  Chesapeake 
*•  Ohio,  will  have  his  headquarters  for  the 
present  at  Richmond.  Va.  He  will  look  after 
matters  pertaining  to  car  building  and  re- 
pairs, and  win  report  to  the  superintendent 
■  of  motive  power. 


■'.■■: ;.C.v ; :^A I'/JP*   CO^STKUCXION. 


xni-TKNKB,  SlinwiNii  lihrr.VII.-^; 


ATr.  Thomas  Roope  has  bern  appointed  to 
the  position  of  assistant  superintendent  of 
motive  power  on  the  Chicago.  Rock  Island 
'it  Pacific,  with  headquarters  at  Topeka.  Kan. 
Tbic  ofPro  has  Inst  been  created.  He  was 
fornierlv  general  master  mechanle  on  the 
Great  Northern. 
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On  page  6,  of  this  issue,  appears  an  account  of  some  of  tho 
interesting  experiences  which  Mr.  Basford  is  meeting  on  hia 
trip  through  England,  where  he  is  at  present.  From  there  he 
will  go  to  Fiance.  Further  selections  from  bis  correspondence 
will  appear  in  the  next  issue. 


THE    ECONOMY    OF    THE     RAPID     DRIVER-TIRE 
BORING  OPERATIONS. 


On  another  page  of  this  issue  appears  an  interesting  com- 
munication from  Mr.  J.  H.  Pattison  referring  to  the  article  on 
page  420  of  our  November  issue,  relative  to  the  remarkably 
rapid  tire-boring  performance  in  daily  practice  at  the  Albany 
shops  of  the  New  York  Central.  Mr.  Pattison  discusses  the 
economy  of  this  practice,  in  relation  to  the  number  of  helpers 
required,  in  a  very  interesting  way;  the  tabular  comparison 
showing  the  actual  cost  of  this  work  per  tire  is  valuable  and 
will  prove  a  revelation  to  a  great  many  who  have  previously 
been  satisfied  with  the  old  methods  of  performing  this  work. 

The  striking  feature  of  this  comparison  is.  however,  that 
at  the  Roanoke  shops  one  helper  only  is  required  for  placing 
tires  on  two  boring  mills,  with  the  aid  of  adequate  crane 
facilities.  This  seems  to  be  a  decisive  argument,  backed  up 
by  the  convinc  ing  proof  of  actual  saving,  in  favor  of  lil)erally 
providing  railroad  repair  shops  with  crane  facilities.  It  U 
seldom  that  we  are  enabled  to  present  the  result  upon  a 
particular  machining  operation,  in  dollars  and  cents,  of  furnish- 
ing crane  service  for  tne  tools. 

We  hope  that  these  articles  will  prove  of  sufficient  interest 
to  bring  forth  further  comments  from  those  who  have  had  ex- 
pericu-e  along  these  lines.  In  the  two  articles  referred  to, 
most  excellent  results  have  been  obtained  from  the  machin- 
ing processes,  but,  as  shown  by  Mr.  Pattison,  there  is  another 
question  to  be  decided  in  this  connection,  and  that  is,  as  to 
whether  the  conditions  under  which  the  machines  are  being 
opera! Pd  are  favorable  to  the  greatest  economy,  or  not. 


THE  ADVANTAGES   OF  THE  WATER    SOFTENING 
PROCESS   FOR  LOCOMOTIVE  WATER  SUPPLY. 


Criticsnis  have  been  offered  to  the  statements,  made  in  our 
recent  article  relative  to  the  Extensive  Water  Softening  In- 
stallation upon  the  Pittsburg  &  Lake  Erie  Railroad  (page  449, 
Decpml)ei-.  19o:{).  as  to  the  loss  of  fuel  due  to  the  effect  of 
scale  in  the  boilers.  The  statement  is  sometimes  made,  and  is 
believed  by  some,  that  a  crust  of  scale  covering  the  heating 
surfaces  of  a  boiler  does  not  retard  the?  transfer  of  heat  from 
the  fire  to  the  water;  this  belief  has  its  origin  in  a  single  set  of 
experiments,  crudely  conducted  some  years  ago  to  determine 
the  relative  heat  conductivity  of  boiler  tubes  when  clean  and 
when  covered  with  scale.  These  experiments  were,  unfortu- 
nately, limited  by  the  gross  error  of  having  been  conducted  at 
a  low  temperature,  so  that  a  true  comparison  could  not  be  made 
with  the  conditions  that  exist  in  boiler  practice. 

In  the  tests  referred  to,  the  above-mentioned,  and  rather  odd, 
couclnsion  was  arrived  at  from  the  length  of  time  which  was 
required  by  two  bodies  of  water,  one  surrounding  a  clean  tube 
and  the  other  a  scaled  tube,  to  t)e  raised  from  cold  to  the 
temperature  of  boiling;  inasmuch  as  the  times  required  were 
in  both  cases  about  the  same,  it  was  concluded  that  no  retard- 
ing effect  was  offered  by  the  scale  to  the  transfer  of  heat.  That 
this  is  erfoneous  is  evident  from  the  fact  that  a  high  tem- 
perature was  used  in  heating  the  cold  water,  so  that  a  great 
difference  of  thermal  ))otential  was  offered;  furthermore,  no 
quantitative  test  was  made.  The  conditions  in  a  locomotive 
boiler  are  far  different  from  the  simple  conditions  offered  in 
such  a  test,  in  that  the  thermal  potential  difference  is  much 
less — particularly  so  with  the  high  Steam  pressures  that  are 
now  being  used — and  also  in  that  heat  is  transferred  into  the 
water  in  immense  quantities  per  unit  area  of  the  heating 
surface. 

We  are  not  aware  that  any  such  experiments  have  been  per- 
formed under  the  true  conditions  of  modern  boiler  practice. 


*B, 


.,...:. Hv.  1904.     AMER1CAN^ENGI>^^^ 

^;i::i;"~;777dicate  a^^^hmg^e  fact  that  scale  on  heating  and  Mr.  Reese  is  e^^i^^i^^d^^uch  credit  for  his  efforts  in  r«n- 

«nrf«,.PM  has  a  ereat  retarding  effect  upon  the  transfer  of  heat;  ning  this  tool  up  to  its  maximum  rapa<it> 

s"as    "t^inyLen  proved  Lyond  all  possibility  of  doubt  Since  reading  the  article  referred  to  above,  however,  we  have 

thrcC-iel   of   tL    Pittsburg   &    Lake    Erie    Railroad  given  this  subject  some  little  attention   and  the  folowing  table 

CompanrTr  above-mentioned    absurd   conclusions  from   a  shows  in  detail  some  of  the  results  we  have  been  able  to  acc^m- 

single  set  of  laboratory  experiments  have  been  quoted  and  re-  plish  on  56-in.  Latrobe  steel  driving  tires: 

quoted  by  various  authorities  without  thought  of  questioning  economicai.  tibk  boring.-nobfolk  *  western  railway. 

their  validity.  ^  .              ,  ^        .  _•            ^a         xi          t          >  •     -■'■       = 

The  statement  in  the  above-mentioned  article  that  %-in.  of  ^2            |5       |5             |^      li      ^          |S     -1       i 

scale  upon  the  heating  surfaces  of  locomotive  boilers  may  be  »§            |.a       |^            B5|       fc.|       -^      ^|     c^      Z 

taken  as  representative  of  average  conditions  in  this  country,  ""fe             ^i       *.i            -sl       cl       c'i       ^^^     "^-       - 

may  be  affirmed   by  the   following  remarks   of   a   prominent  |         ««■            g.*       g^.               -       ^j      ^|       ^     ^|^    ^9 

motive  power  official  of  one  of  our  Western  railroads,  which  g         |£            ||       ||            ||       s|       E^      £^-£b|I 

uses  waters  comparatively  free  from  scale-forming  impurities.  z        u^           fa*'      fc*'            h         >^^       f-^        f-^       ^-^       ^-^^ 

He  states:     "The  scale  conditions  which  we  meet  in  operating  2         22             4          %               9         i*'         ii         *         ?         fe 

our  locomotives  vary  according  to  the  waters  used.     In  some  ^28             ^S^^"^^^^^ 

districts  where  we  have  proportionately  very  large  quantities  of  5         22             ^*          t^               ?      ^§         7         3         2         IS 

carbonate  of  lime  in  the  water,  we  are  running  up  as  high  as  6         2|            %         %  ^^         _           4         6         3         3         23 

3-16-in.  scale  on  our  flues,  and  on  other  roads  where  the  water  g         37%         i-e       1-6          i5                    8         3         ^         -^ 

conditions  are  worse,  the  scale  thickness  will  go  even  higher  ^q         37%         {ie        9-16          t           3         e         4         3         23 

than  that.     On  some  other  division  we  will  not  have,  at  the  ^^^  ^^^^  seven  tires,  referred  to  in  the  above  statement, 

cud  of  a  year,  more  than  probably  the  thickness  of  an  egg  ^^^^  ^^^^  ^^  ^  ^^^^^  boring  mill  which  has  been  in  constant 

shell.    Of  course  %-in.  of  certain  kinds  of  scale  is  worse  than  ^^^  ^^^  ^^^^  ^^^^  20  years.    The  bed  on  this  machine  is  now 

3-16-in.  of  some  other  kinds  of  scale;    where  it  may  happen  to  ^^^^  ^^^^  g  .^^^  ^^^j^j.  ^^.  ^^^  ^^^^     rpj^p  f^^j  gear,  with  which  it 

be  straight  carbonate  of  lime,  a  scale  of  3-16-in.  on  the  flue.  .^  equipped,  is  so  arranged  that  the  tools  will  not  follow  each 

will,  with  the  water  boiling  around  it,  soften,  and  the  heat  pene-  ^^^^j.^  yjut  meet  in  the  center  of  the  work,  one  feeding  upward 

t  rates,  while  with  some  other  scale,  where  we  have  sulphate  ^-hiie  the  other  feeds  down.    This,  however,  is  no  objection  for 

of  lime,  it  is  so  hard  that  hot  water  has  no  effect  on  it.  and  it  ^.^j^  particular  class  of  work,  as  any  machine  operator  can 

causes  a  complete  insulation  of  the  tube,  to  which  the  water  ^^^  demonstrate'  to  his  entire  satisfaction  that  the  quickest 

does  not  get  very  easily.    In  the  case  of  crown  sheets,  where  the  ^^^  ^^  ^^^^  ^  ^jj.^  ^3  ^^  rough  out  with  both  tools  and  then 

old  crown  bars  were  used,  we  would  sometimes  find    i/o-in.  ^^^^^  ^^^^  ^  ^,jjg  ^^^1  ^^^  ^  feed  of  i^-in.  to  1-in.  per  revolu- 

scale  there  and   in   cases  of  excess,   %-in.  y^^^     .j.^^  gj^jgj^  ^^^  ^^  ^j^g  tjres  jn  tests.  Nos.  6  and  7,  was 

=  fed  by  hand,  as  a  vv;-in.  feed  is  all  that  we  can  get  on  this  tool 

AMERICAN   SOCIETY  OF    MECHANICAL  ENGINEERS.,  by  means  of  the  feed  gear.    It  will  be  noted  that  the  rough  cut- 

ting  speed  on  the  tire  in  No.  3  was  33  ft.  per  minute  and  while 

The  forty-eighth  meeting  of  the  American   Society  of  Me-  the  tool  will  do  good  work  at  this  speed,  on  account  of  the  age 

chanical  Engineers  was  held  from  December  1st  to  4th,  last,  at  and  worn  condition  of  the  machine,  we  were  not  able  to  main- 

the  society's  headquarters,  12  West  31st  street.  New  York.     It  tain  it. 

l)egan  with  an  informal  reception  on  Tuesday  evening,  Decem-  The  last  three  tires  referred  to  in  the  table  were  bored  on  a 

ber  1,  at  which  time  the  president  delivered  the  annual  address.  Niles  boring  mill  that  has  been  in  service  at  the  Roanoke  shops 

The  various  sessions  between  this  opening  and  the  most  in-  about  three  years.    On  this  machine  we  were  able  to  run  at  a 

structive  closing  were  full  of  interest,  and  were  attended  by  the  rough  cutting  speed  of  37  1-3  ft.  per  minute — a  safe  speed  for 

usual  features  of  a  pleasant  and  enjoyable  nature.     Many  in-  the  Allen  tool  steel  which  we  are  using  on  these  machines;  but 

teresting  papers  were  presented,  and  the  discussions  were  in-  on  account  of  the  countershaft  being  located  very  close  to  the 

teresting  and  instructive.     An  interesting  feature  of  the  meet-  main  shaft  we  were  not  able  to  take  the  proper  amount  of  feed 

ing  on  December  3d,  which  was  held  at  Steven's  Institute,  at  in  roughing  out  on  account  of  the  belt  slipping. 

Hoboken.  N.   J.,   was  an  illustrated   lecture  upon   "Thermit."  There  remains  one  element  to  be  considered,  however,  which 

Further  reference  will  be  made  to  the  papers  presented  at  is  not  mentioned  in  the  above  table,  and  that  Is  the  time  neces- 

this  meeting.    The  paper,  entitled:   "What  are  the  New  Ma-  sary  to  bring  the  tires  into  the  shop  and  remove  them  again. 

chine  Tools  to  Be?"  by  John  E.  Sweet,  is  reproduced  In  abstract  As  our  tires  are  unloaded  from  the  cars  at  some  distance  from 

on  page  33  of  this  issue.  the  shop,  it  requires  about  five  minutes  per  tire  on  arf  average, 

The  feature  of  the  closing  day  was  the  trip  to  the  De  Laval  for  each  of  two  men  to  bring  them  into  the  shop,  and  about  two 

Steam  Turbine  Co..  at  Trenton,  N.  J.,  who  placed  a  special  minutes  per  tire  to  take  them  out.  as  they  are  dropped  just 

train  at  the  disposal  of  the  society.     The  most  interesting  ex-  outside  the  shop  where  they  are  afterward  put  on  the  wheels, 

hibit  there  was  a  test  under  way  of  one  of  the  new  De  I^^aval  It  requires  but  one  helper  in  our  shop  to  assist  in  setting  and 

two-stage  series  centrifugal   pumps  which  was  pumping  400  removing  tires  on  the  two  machines  referred  to  above,  his  time 

gallons  of  water  per  minute  against  a  delivery  pressure  of  200  being  about  equally  divided  between  the  two,  as  all  lifting  is 

lbs.  per  sq.  in.,  requiring  58  horsepower  to  do  so.  done  by  pneumatic  hoist  and  walking  crane. 

■  Assuming,  then,  that   the  mechanics   in   both   the  Roanoke 

r^f\MM  MI  TMir' AXIOM C  ^^^  ^^®  West  Albany  shops  are  paid  $5.00  per  day,  and  helpers 

^^*""**J^'^AIimN^. ^1  25  per  day.  a  comparison  of  the  actual  cost  per  tire  in  the 

*  two  shops  would,  on  a  basis  of  finishing  10  tires,  be  as  follows: 

THE     RECORD-BREAKING     TIRE-BORING     OPERATION  R^^^o^e   Shop.._Norfolk  &  Western  Railway. 

Time  of  mechanic.  4^^  hrs..  at  50c.  per  hr $2.33 

To  the  Editor:  Total  time  of  one  helper.  4%  hrs.,  at  12%c.  per  hr 58 

On  page  420  of  the  November.  1903,  issue  of  your  journal,  Total   ...-,..,.... , JzM 

there  appeared  an  article  from  Mr.  Albert  H.  Reese,  of  the  New      Average  cost  per  tire '..I , »;  i^; .*C I »vv>* ; '. i ,..'..' •  •     -29 

York  Central  Railroad  shops  at  West  Albany,  N.  Y.,  relative  "^*^"^   Albany   Shop?.— New  York  Central. 

to  a  remarkable  record  in  boring  driving-wheel  tires.     This  Vo'lfi  ?fnl?^o'?Se'fou¥ h^Tpers!  m%  l^.^'lt  \2Kc.  per  hr! :::::::  :*i:li 

work,  we  have  since  been  informed,  was  performed  on  an  er  ^     ,                                                                                      

trcmely  large  and  heavy  boring  mill,  built  by  the  Belts  M;i  Average  cost  pertir4! '.'.'.'.'.  .['.'.'.y.W'.'.'.'.y.'.'.'.'.'.'.'.'.'.'.'.  ...... '.'.     :37 

rhlne  Company,  Wilmington,  Del.,  having  a  bed  about  11  in$  '               J.  H.  Pattison.  Foreman  Machine  Shop. 

thick  and  other  parts  built  in  proportion.     This  is  surely  a  Roanoke  Shops,  Norfolk  &  Western  Railway. 

"ery  extraordinary  machinery  record  for  this  class  of  work  Roanol  e,  Va. 
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III. 


TIIE   BOILER    AND   THE    BLACKSMITH    SHOP   BUILDINGS. 

In  the  preceding  article  the  steel  work  and  constructional 
details  of  the  erecting  and  machine  shop  building  were  illus- 
trated. In  this  article  will  be  presented  the  interesting  features 
of  the  boiler  and  tank  shop  building  and  the  blacksmith  shop 
building.  We  are  fortunate  in  being  able  to  procure,  through 
the  courtesy  of  the  engineering  department  of  the  system,  ex- 
cellent photographs  of  the  various  buildings,  which  were  taken 
by  Mr.  R.  T.  McMasters  of  that  department,  the  views  were 
well  selected  to  illustrate  the  interesting  features  of  the  shop 
buildings. 


VIEW  OF  THE  BOILER  SHOP   BflLDINU  FROM   THE  EAST. 


t:-.-^ £^S^ £fS£^ 


PART   ELEVATION    AND   P.\RT  LONGITUDINAL   SECTION,    AND   PLAN   OF   THE  BOILER  AND  TANK   SHOP  BUILDING. 
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CONSTRUCTION    VIEW    OF    THE   BOILEB   SHOP   BUILDINQ. 


These  buildings  are  both  of  the  steel  skeleton  construction, 
similar  to  that  used  in  the  main  shop  building,  with  the  brick 
work  merely  tied  to  the  frames  for  stability.  They  are  of 
unusually  strong  and  heavy  construction  and  yet,  like  the  erect- 
ing and  machine  shop  building,  are  designed  to  present  sym- 
metrical lines  and  a  pleasing  appearance.  The  design  of 
cornice  used  is  the  same  on  both  buildings  as  upon  the  main 
shop  building,  which  serves  to  unify  the  appearance  and  add 
the  neatness  of  exterior  which  offsets  the  extremely  plain  and 
business-like  design  of  these  structures.  Excellent  provision 
for  daylight  lighting  also  characterizes  these  buildings,  as  may 
be  seen  in  the  exterior  views. 

The  steel  work  for  these  two  buildings  was  also  designed  by 
Mr.  Albert  Lucius,  consulting  engineer  of  New  York,  and  it 
was  erected  by  the  McClintic-Marshall  Construction  Company, 
Pittsburg,  Pa.,  who  erected  the  machine  and  erecting  shop 
building. 


Januakv,  1904. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL.    23 


THE  BOILEB  AND  TANK   SHOP. 

This  building  is  conveniently  located  to  the  north  and  ex- 
tending at  right  angles  to  the  main  shop.  It  clears  the  main 
shop  by  24  ft.  between  exteriors,  thus  leaving  an  ample  passage- 
way and  yet  reducing  the  distance  for  carrying  material  to  a 
minimum.  Direct  communication  is  afforded  between  the  two 
buildings  by  a  track  running  lengthwise  of  the  boiler  shop 
just  to  the  east  of  the  center  line  of  columns,  which  extends 
through  and  connects  with  engine  pit  No.  5   (from  the  east 
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CUOSS-SECTION    OF    THE    PIPE    TUNNEL,     SHOWING     DETAILS    OF    CON- 
STRUCTION   AND   THE   DRAINAGE    SYSTEM. 


PART  VERTICAL  LONGITUDINAL   SECTION 
ROOF,    SHOWING    DETAILS    OF   SAW 


THROUGH  THE  BOILER   SHOP 
•TOOTH    CONSTRUCTION. 


CROSS-SECTION  VIEW  OF  BOILEB  AND  TANK  SHOP  BUILDING,  BHOWINQ  ARRANGEMENT  OF  TBAXXLING  CRANES. 
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end)  in  the  erecting  shop,  so  that  boilers  may  be  transferred  to 
and  from  the  boiler  shop  with  the  greatest  possible  facility. 
A  considerable  space  is  left  open  at  the  east  side  of  this  build- 
ing, for  a  wheel  unloading  platform  and  an  entrance  track  to 
the  main  shop;  on  the  west  is  a  space  of  50  ft.  which  separates 
this  shop  from  the  blacksmith  shop  (see  layout  plan  of  the 
shops,  November,  1903,  issue,  page  396). 

The  boiler  shop  is  275  ft.  9  ins.  long  and  100  ft.  9  ins.  wide, 
outside,  and  272  ft.  x  97  ft.  inside  the  walls.  The  building  is 
divided  into  two  bays  by  a  line  of  columns  extending  length- 
wise through  the  shop;  the  bay  on  the  west  side,  which  is  used 
for  the  boiler  machine  tools  and  plate  machinery,  is  46  ft.  4 
ins.  wide,  and  the  erecting  bay  on  the  east  side,  which  contains 
the  longitudinal  entering  track,  is  50  ft.  8  ins.  wide.  The  center 
columns,  which  are  symmetrically  located  in  relation  to  the 
side  wall  columns,  are  placed  22  ft.  8  ins.  between  centers,  and 
as  shown  in  the  longitudinal  elevation  view,  each  span  between 
columns  carries  one  of  the  saw-tooth  sections  of  the  roof.  The 
longitudinal  track  through  the  building  is  located  close  to  the 
center  row  of  columns,  the  nearest  rail  clearing  them  by  6  ft. 
5  ins. 

The  general  plan  of  the  steel  work  in  this  building  does  not 
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INTERIOR  VIEW  PF  THE  BOILER  AND  TANK  SHOP,  IN  BOILER  MACHINE 
BAT.      (LOOKING  NORTH.) 
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III. 


TliK   BOILKU    AM*    rilK    Hf.VCKSMIIII     MHH'    Hril.niNt.S. 

Ill  the  prrcpdinp  artirlo  the  stefl  work  and  lonstructional 
(ktails  of  the  erecting  and  niaihine  shop  buildinp;  were  illus- 
trated. In  this  article  will  be  presented  the  interesting  features 
of  the  boiler  and  tank  shop  building  and  the  blacksmith  shop 
building.  Wo  are  fortunate  in  being  able  to  procure,  through 
tho  courtesy  of  the  engineering  department  of  the  system,  ex- 
•  ellent  photographs  of  the  various  buildings,  which  were  taken 
by  Mr.  R.  T.  McMasters  of  that  titpartnient,  the  views  wero 
well  selected  to  illustrate  the  interesting  features  nf  the  sliop 
buildings. 
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rox.sriu crioN  view  ov  the  builkr  suor  bliloino. 


These  buildings  are  both  of  the  steel  skeleton  oonstruction.v 
similar  to  that  used  in  the  nuiin  shop  building,  with  the  bricK 
work  merely  tied  to  the  frames  for  stability.  They  are  ot 
unusually  strong  and  heavy  eonstruc  tion  an<l  yet,  like  the  erect 
ing  an<l  machine  shop  building,  are  desigued  to  present  sym- 
metrical lines  and  a  pleasing  apiiearaiice.  The  design  of 
1  oiTii.e  used  is  the  same  on  both  buildiims  as  upon  the  main 
shop  liuihiing.  which  serv<  s  to  unify  the  appearance  and  add 
the  neatness  of  exterior  which  offsets  the  extremely  i)lain  anri 
imsiness-like  design  of  these  structures.  Excellent  provision 
for  daylight  lighting  also  characterizes  these  buildiiigs.  as  may 
he  seen  in  the  exterior  views. 

The  steel  work  for  these  two  buildings  was  also  tiesigned  by 
Mr.  Albert  Lucius,  consulting  engineer  of  New  York,  and  it 
was  erected  by  the  Mc.CIintie-Marshall  ronstnntion  Company. 
I'itisiiurg.  Pa.,  who  erected  the  machine  and  erecting  shoji 
building. 


.1  AM  \i:v.  iyo4. 
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THE  BOILER  AND  TANK    SHOP. 

This  building  is  conveniently  located  to  the  north  and  ex-: 
tending  at  riglit  angles  to  the  main  shop.  It  clears  the  main 
shop  by  24  ft.  between  exteriors,  thus  leaving  an  ample  passage- :- 
way  and  yet  reducing  the  distance  for  carrying  material  to  a; 
minimum.  Direct  communication  is  afforded  between  the  twO; 
Imildings  by  a  track  running  lengthwise  of  the  boiler  shop  ': 
just  to  the  cast  of  the  center  line  of  columns,  which  extends 
through   and  connects  with  engine  pit  No.  5   (from  the  east 
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»'ud)  in  the  erecting  shop,  so  that  boilers  may  be  transferred  to 
and  from  the  boiler  shop  with  the  greatest  possible  facility 
A  considerable  space  is  loft  opeu  at  the  east  side  of  this  build 
ing,  for  a  wheel  imloading  jdaiform  and  an  entrance  track  lo 
the  main  shop;    on  the  west  is  a  space  of  50  ft.  which  separaf«v 
this  shop  from  the  blacksmith  shop  (see  layout  plan  of  ih< 
shops,  November,  1903,  issue,  pag<'  oi*!*),. 

The  boiler  shop  is  275  ft.  9  ins.  long  and  inu  ft.  »<  ins.  widr. 
outside,  and  272  ft.  x^t  ft,  insido  the  wall?-.  The  building  is 
dkjdod  into  two  bays  by  a  line  of  columns  »xi«>nding  lejigtl!- 
wise  through  the  shop;  the  bay  on  the  wei^t  side,  which  is  used 
for  the  boiler  machine  tools  and  plate  machinery,  is  4«»  ft.  4 
ins.  wide,  and  the  erecting  bay  on  the  east  side,  whivh  vontains 
ihf  longitudinal  entorin.ii  track,  is  .Vt  ft.  S  ins.  wide.  The  center 
columns,  which  are  symmetrically  lo«ated  in  relation  to  tb' 
side  wall  columns,  are  placed  22  ft.  S  ins.  between  «nHers,  and 
as  shown  in  the  longitudinal  elevation  view,  ea«-h  span  between 
columns  carries  one  of  the  saw-tooth  sections  of  the  roof.  The 
longitudinal  track  through  the  building  is  located  ch)s*'  ut  the 
center  row  of  coluuuis,  the  nearest  rail  cleaiin.i;  tlu-ni  by  0  ft. 
iMUM'.it  \ii:a\  of  THE  boiler  and  tank  shoi'.  IX  i:oiLER  M.vcHiXE     5  ios.  '.:'-:'.;.•;- 

BAy.     rooking  nobtu.)  Th<^  general  plan  of  the  steel  work  iti  this  building  does  not 
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differ  greatly  from  that  of  the  main  shop  buildings.  The 
weight  of  the  roof  and  of  the  t-ranes,  is  here  also  provided  for 
solely  in  the  columns,  and  construction  was  simplified  by 
making  all  columns  similar,  in  detail,  as  far  as  possible. 
Longitudinal  bracing  is  provided  for  in  this  structure  in  the 
two  end  spans  between  center  columns,  and  alternately  there- 
after in  groups  of  two  spans  each,  as  indicated  in  the  longi- 
tudinal section.  An  excellent  idea  of  the  character  of  the  steel 
work  is  to  be  had  from  the  interior  view  of  the  boiler  shop,  and 
also  the  construction  views  which  were  furnished  by  the 
courtesy  of  the  engineering  department. 

The  floor  in  this  building  is  made  up  of  1-%-in.  yellow  pine 
plank,  dressed  and  matched,  laid  on  4  x  4-in.  sleepers,  which 
are  bedded  in  sand  on  earth  filling.  In  this  building,  how- 
ever, the  electriol  distribution  system  is  carried  overhead 
along  the  side  wall,  reference  to  which  arrangement  will  be 
made  in  a  later  article.  In  the  north  end  of  the  boiler  machine 
bay  the  floor  is  interrupted  for  a  spa;e  of  3()  x  45  ft.  A  dirt 
floor  is  here  provided  to  accommodate  the  flue  work  furnaces 
and  other  furnaces  required  in  this  shop;  this  dirt  floor  is 
faced  with  18  ins.  of  clay,  both  the  filling  underneath  and  the 
clay  surface  having  been  thoroughly  tamped  in  place. 

The  roof  on  this  building  is  one  of  the  most  important  fea- 
tures. The  saw-tooth  arrangement  of  skylighting  is  used,  and 
in  this  case  it  was  necessary  to  locate  the  windows  crosswise 
of  the  roof  in  order  to  obtain  the  desired  north  light.  The 
saw-tooth  construction  is  carried  by  longitudinal  lattice  girders 
built  in  between  the  roof  trusses  in  the  rigid  spans,  being 
omitted  in  the  expansion  spans,  as  shown  in  the  longitudinal 


of  this  construction  are  shown  in  the  building  cross  section  and 
also  in  the  detail  drawing.  This  tunnel  is  located  beneath  the 
longitudinal  track  and  extends  the  entire  length  of  the  build- 
ing. The  details  of  the  concrete  construction,  together  with 
the  arrangement  of  the  sumps,  or  trap  pits,  for  drainage,  ic 
dearly  indicated  in  the  detail  sketch.  At  five  points  cross 
pipe  box  connections  are  made  to  the  pipe  pits,  as  shown,  which 
serve  as  outlets  for  all  pipe  connections  from  the  tunnel,  and 
also  for  drainage  for  the  erecting  bay  floor.  At  seven  other 
intermediate  points  along  the  floor,  bell-trap  boxes  are  also 
provided  for  additional  drainage;  one  of  these  bell-traps  is 
also  shown  in  sectional  detail.  Besides  making  an  excellent 
outlet  system  for  steam,  water  and  air  supply  pipes.  th*p 
arrangement  provides  a  most  complete  and  convenient  drain- 
age system,  which  is  so  necessary  in  this  shop. 

THK    lir,.\C'KSMITTI     SIIOI'    HI  TI.niNC;. 

This  building  is  located  to  the  west  of  the  boiler  shop  and 
north  of  the  ere<'ting  and  machine  shop,  clearing  the  same  by 
the  same  distance,  of  24  ft.,  as  the  boiler  shop.  It  also  has 
direct  commimication  with  the  main  shop  by  a  track  extending 
longitudinally  through  it  and  connecting  with  the  track  on  pit 
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l.NTKRIOK   VIEW    l.\    THE   BL.VCKSMITH   SHOP,   SHOWING   PROVISION   IN 
THE    R<K)F    STEEL-WORK    l'X>R    THK    JIB    CRANE    SUPPORTS. 
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elevation.  The  remaining  interesting  details  are  made  clear 
in  the  detail  cross  section  of  one  of  the  saw-tooth  skylights. 
Liberal  provision  for  platforms  and  connecting  walkways  has 
been  made,  each  set  of  windows  having  a  platform  and  railing 
for  cleaning,  etc.  Inside  rain  conductors  are  provided  for  the 
roof  drainage,  to  eliminate  troubles  from  freezing  in  cold 
weather,  and  the  roof  covering  used  is  identical  with  that  on 
the  machine  shop. 

Iviberal  crane  facilities  have  also  been  provided  for  in  the 
boiler  shop,  the  erecting  bay  being  covered  by  a  30  ton  crane, 
with  tracks  24  ft.  2  ins.  above  the  floor,  and  the  boiler  machine 
bay  by  two  10  ton  cranes,  with  tracks  20  ft.  above  the  floor. 
The  runways  for  the  30  ton  crane  are  3  ft.  plate  girders  located 
for  a  crane  span  of  47  ft.  10^/4  ins.  between  centers,  and  for  the 
10  ton  cranes  2  ft.  plate  girder  runways  are  used,  located  43  ft. 
ly)Vi  ins.  between  centers  and  supported  by  structural  bracket 
construction.  For  the  30  ton  crane  rails  weighing  80  lbs.  to  the 
yard  are  used,  and  for  the  10  ton  crane  rails  weighing  60  lbs. 
to  the  yard.  The  cranes  were  built  by  the  Shaw  Electric 
Crane  Company.  Muskegon.  Mich.,  who  also  supplied  the  cranes 
used  in  the  erecting  and  machine  shop  building.  In  general, 
all  the  cranes  used  at  the  shops,  except  those  in  power  house, 
were  built  by  the  Shaw  Electric  Crane  Company,  and  furnished 
by  Manning,  Maxwell  &  Moore,  New  York. 

Another  interesting  feature  of  this  building  is  the  pipe 
tunnel  and  drainage  system  in  the  erecting  bay.    The  details 


No.  12  in  the  erecting  shop;  this  affords  a  convenient  means 
of  transferring  forgings  to  the  machine  shop  and  also  facilitates 
the  handling  of  frames  to  and  from  the  smith  shop. 

The  blacksmith  shop  building  is  201  ft.  9  ins.  long  and  77  ft. 
9  ins.  wide  outside,  and  189  by  74  ft.  inside  the  walls.  The 
longitudinal  track  is  not  located  in  the  center  of  the  building, 
being  set  8  ft.  to  the  west  of  the  center  line;  this  arrangement 
permits  a  better  division  of  the  work.  The  forge  fires,  of  which 
there  "are  ten  double  forges  of  a  new  and  novel  design,  are 
located  on  the  east  side  of  the  building,  as  indicated  by  the 
inclined  rectangles;  this  inclined  arrangement  provides  much 
more  room  for  the  handling  of  pieces  in  the  fires  and  is  much 
more  convenient  for  the  workmen. 

The  steel  work  of  this  building  was  rendered  simple  by  the 
use  of  the  single  span  permitted  by  the  width  of  74  ft.  The 
roof,  which  is  of  the  monitor  type,  is  carried  by  simple  trusses, 
which  are  spaced  at  intervals  of  22  ft.  throughout  the  length 
of  the  building.  The  details  of  the  steel  construction,  as  well 
as  of  the  monitor,  are  made  clear  in  the  cross  section  and  eleva- 
tion views.  The  roof  construction  and  covering  is  similar  to 
that  used  upon  the  boiler  shop.  Liberal  provision  for  ventila- 
tion is  provided  by  this  monitor  arrangement,  the  side  windows 
of  which  can  be  operated  from  the  floor,  so  that,  with  the  side 
windows,  any  desired  combination  of  openings  for  draft  may 
be  made  to  clear  the  shop  of  smoke;  walkways  are  provide<l 
on  either  side  of  the  monitor  for  access  to  the  windows  for 
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cleaning,  etc.    Inside  roof  drainage  is  provided  in  this  building 

also. 

The  floor  in  the  blacksmith  shop  is  a  clay  floor  throughout. 
It  is  composed  of  a  filling  well  tamped,  and  a  covering  of  18 
ins.  of  clay,  which  is  also  tamped  solid,  thus  making  a  very 
substantial  floor.  Ample  drainage  is  provided.  The  pipe  tunnel 
supplying  this  building  does  not  extend  through;  it  enters 
from  the  machine  shop  beneath  the  connecting  track  and  ends 
just  inside  the  south  wall  of  the  building.  From  that  point  the 
piping  is  carried  overhead.  The  arrangement  of  apparatus 
upon  the  floor  is  indicated  upon  the  plan  drawing.  The  forge 
fires  extend  along  the  east  side  of  the  building,  while  in  the 
center,  and  within  the  radii  of  the  jib  cranes,  :»re  the  steam 
hammers  for  heavy  forging.  At  the  north  end  is  located  the 
blast  fan  equipment  and  the  bulldozers  and  forging  machines, 
on  one  side,  and  the  stock  racks  on  the  other  side  of  the  track; 
in  the  southwest  corner  is  located  the  foreman's  office.  The 
curved  dotted  line  near  the  middle  indicates  the  location  of  a 
tiolley  hoist  that  will  be  installed  for  handling  material  and 
heavy  pieces. 
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CONSTKUCTIOX    VIEW  OF  TIIE  BLACKSMITH   SIIOI'  Bl  ILDINiJ. 


•AKT  ELEVATION  ANT)  PABT  LONGITUDINAL  SECTION,  AND  CBOSS-SECTI  ON  OF  THE  BLACKSMITH  SHOP  BUILDING. 


-Ji 


ri.AN    OF   THK   HI.ACKSMITH    SHOI'   Bl'ILDINCi,   SHOWIN'(i    ARRANGEMENT  OF  THE  FOR«:ES.   STKA.M    HAMMERS,  KTC. 

NEW   McKEES  ROCKS  LOCOMOTIVE   SHOPS.— PITTSBURGH  &  LAKE  ERIE  RAILROAD. 


The  crane  facilities  provided  in  this  building  are  jib  cranes, 
the  locations  of  which  are  shown  on  the  plan  at  Nos.  1  to  5, 
crane  No.  5  being  a  double  jib  crane.  The  hammers  are  thus 
served  in  a  most  complete  manner  and  crane  No.  5  serves  two 
of  the  forge  fires  for  heavy  work.  Especial  provision  was  made 
for  the  jib  cranes  in  the  roof  steel  work;  each  crane  has  a 
lioavy  concrete  foundation  and  has  its  top  bearing  in  a  heavy 
Kusset  specially  arranged  on  the  lower  side  of  the  roof  trusses, 
in  line  above  the  foundation  bearing.  These  cranes  are  all 
operated  by  hand,  having  been  supplied  by  the  Whiting 
Foundry  Equipment  Company  of  Harvey,  111.  Other  interest- 
ing features  of  this  shop  will  be  presented  in  a  later  article. 

{To  be  Continued.) 


A  subscriber  writes  us  as  follows  in  renewing  his  sub- 
scription: "I  am  much  pleased  with  the  Amebican  ENCiiXEER 
AND  Railroad  Journal.  It  fills  the  bill  completely.  1  de 
sire  to  say  that  I  agree  with  your  estimate  of  Mr.  W.  O. 
Thompson's  paper  on  'The  Apprentice  Question'  on  page  4ti^ 
of  the  December  issue.  He  takes  a  very  common  sense  view, 
especially  is  the  point  of  contact  between  the  foreman  and  th* 
apprentice  well  taken." 


Germany  desires  to  enter  four  locomotives  for  testing  on  the 
Pennsylvania  Railroad  testing  plant  at  the  St  Louis  Exposition 
next  year.  Thre«  of  those  which  are  offered  are  equipped  with 
superheaters. 
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flifffr  mt-atlv  rR)iii  iliat  ol"  ilic  main  shop  lniil<iin;;s.  Tlu' 
woiphi  of  tlu'  n«>t  and  n|  ilic  cranes,  is  lieri'  also  proviflcd  for 
f-olrly  in  tlw  ( ohinins.  and  const lud ion  was  simplified  liy 
making;  all  colmnns  sinjilai'.  in  detail,  as  tai'  as  p«issibU'. 
Longitudinal  braciiiii  is  j)rovi«lp(l  lor  in  this  structure  in  the 
two  end  spans  between  center  I'olunins.  and  alter!iately  there- 
after ill  fjronps  of  two  sjians  each,  as  indicat<'d  in  the  lonpi 
tiidinal  se»  tion.  An  exi  ellent  id<'a  of  tlie  character  of  tlie  ste«'I 
work  is  to  bo  had  from  ilic  iiuerior  view  of  the  boiler  shop,  and 
also  the  cousnuction  views  which  w»  le  furnished  by  tli" 
conrtesy  of  ih*'  enfiitn'-rinjf  •Iei)artmenl. 

The  tluor  in  this  hiiil.linu  is  made  up  of  l-j-iTi.  yellow  pine 
plank,  dressed  and  maidnMl.  laid  on  1  \  !  in.  slccpi  rs.  which 
are  bedded  tnsan«l  on  <-arfh  fillinii.  In  iliis  building,  how- 
ever, the  ele<irical  disiribmion  sysiiMn  is  carried  overhead 
aloii>{  tlie  side  wall.  re(«rc:ic«<  lo  whi(h  arvangem  mii  will  be 
made  in  a  later  article-    fwt  '-nd  of  iln'  boib-i-  machine 

ba.V  thf»  tloor  Isinferrritrtetri  for  a  sj;:i  c  of  .!<:  \  I.',  fi.  .\  dirt 
floor  is  here  i>rovided  to  acconinio(iale  ilw  fitie  work  furnaces 
and  otJicr  fiti-nactis.  remiheil  in  this  shop:  this  dirt  floor  is 
fa<'ed  with  IS  irisi^&felay.  both  the  lillin.i;  underneath  and  the 
clay  stirface  havitijgTjeeri  thoroughly   tamped   in   place. 

The  roof  on  this  Iniildinsj:  is  one  of  the  most  imporiaul  lea 
Hires.  The  saw-tcHith  aiianj^emenf  of  skylijihtinn  is  used,  and 
in  This  case  ii  was  necessary  to  loeatp  the  windows  •  fosswis" 
of  the  rortf  in  drdfr  to  obtain  the  desired  nortii  lij;ht.  Tlie 
saw-tooth  construction  is  <  arried  by  longitudinal  lattii-e  fiiiders 
buiit  in  between  the  roof  trusses  in  the  ri^id  spans.  beinK 
omitted  in  the  exj)ansion  s|)ans.  as  shown  in  the  longitudinal 


of  this  irmst ruction  are  shown  in  the  litiijdiue  efoss  sect ioiv  and  .V 
also  in  tlie  detail  drawin.tt.  This  tunnel  is  located  beneath  fhf 
loiiKitndinal  track  and  extends  the  entire  U-nRth  of  the  l)uild 
\\\ii.  The  details  of  the  concreit-  ronstnietion.  to.nether  with 
the  arian.yement  of  the  sit mps.-.«r  trap  idts.  for  clrainas<o.  !-- 
(  learly  inditated  in  the  detail  sUeich,  At  fi\e  r<'i"ts  cross 
pipe  box  connections  ar»'  made  t«)  tlie  piiu-  piis.  as  sliown.  which 
s-Mve  as  outlets  for  all  l)ipe  connections  from  the  tunnel,  and 
also  for  rirainafie  for  the  erect iut;  bay  floor.  At  seven  otliev 
intermediate  points  alonn  the  (loor.  bell-trap  boxes  are  als<> 
lirovided  for  adilitional  drailiat;e:  one  of  these  bel  It  raps  i> 
also  showti  ill  .sectional  detail.  Hesitles  niakinjr'an  :rxeeHeii: 
outlet  system  for  steam,  waiei  and  a'r  stipjdy  pipes,  thi^ 
arraniiemeiit  i)rovides  a  most  complete  ami  convi  nient  draue 
uge.sysieni.   w!ii(li   is  so  nccf  ssary    in   this  shop  -..v'  .-i 

I  111     lu.Ai  k>  \i  11 II    sime   luiii'iN'.  ■.■■■• 

This  buildiiit;  is  Uxaied  to  the  west  of  ilie  lioibT  shop  and 
north  of  the  eieciinii  and  machine  shop,  cleniiim  the  same  by 
the  same  distance,  of  L'4  It.,  as.the  Ijoiler  shAjj.  It  also  has 
direct  comnninii  ation  with  the  main  shop  liy  a  track  extendinu 
lonuitiiilinallv  tlnoiiLili   it   and  coiincciiiii;  with  the  track  on  pi^^ 


\|l\\    of-  TlIK   »I.ACK?^>liill    ^llol'  l!l   lllilM.    I  HUM     III!     Wl.-^r.    1:1101:1. 

(  o.Mi'i.K'ttoN  ofc\siiii:i  tioi  si:  iu  11  dim.. 


I  \  II  1:101;  \ii\\   IN   I  iiK.uj,.vt:i<sMmi  suoi»,  sii«\\l.\(;  puovision  in 
nil    i;oi(i    ■»iih.-\\(ii:k    101;    ilir.  .111:  CK.VXB  KtJVtH>i{Ts. 


NKW  .>l<KF-:i-:S    RtX'KS    I.OCO.MOTIVH    SHOI'S.      IMTT.S»{IK(  i  1 1   \-    I.XKK   KlilK  UAII.UOAH. 


clevati<ui.  Tin  1  eniainin.ii  iufeii*estinp:  details  are  made  <  lear 
in  the  detail  eross  ae^-t ion  of  one  of  the  sawMootli  skylights. 
Libf'ral  provision  for  jdatforms  and  connectin.i:  walkways  has 
been  made,  eadi  set  of  windows  liavinji  a  platform  and  railiiiK 
lor  cleanin.ii.  etc.  Juside.  rain  eondtictors  are  provided  for  the 
roof  drainase.  ffletiniilrat«  troubles  from  freezinj;  in  cold 
weather,  and  the  roof  <«>vevifl.a;  used  is  identical  with  that  on 
the  machine  shop. 

Liberal  ciaiie  faculties  have  als«>  been  luovided  for  in  the 
ln»iler  shop,  i  be  ciccijn-  bay  beinj;  covered  by  a  ."^tt  ton  crane, 
with  tracks  24  ft.  -'  ins.  alMue  the  fl(M>r.  and  the  Ixdler  ma<hine 
bay  by  tw(»  lb  ton  cranes,  with  tracks  2ti  ft.  above  the  tloor. 
The  runways  for  the  :;»•  ton  crane  are  :!  ft.  plate  girders  located 
for  a  crane  span  of  47  ft.  loi,  ins.  between  centers,  and  for  the 
10  ton  cranes  2  ft.  plate  ginh'r  runways  are  used,  located  4;'.  ft. 
joVi  ins.  between  centers  ;ind  sui)i»orted  liy  structural  bracket 
tonstruction.  For  the  30  ton  crane  lails  weighing  so  lbs.  to  tho 
yard  are  used,  and  for  the  10  ton  crane  rails  weighing  »;o  lbs. 
to  the  yanl.  The  i-ranes  were  luiilt  liy  tiie  Shaw  Electrie 
Crane  Comi)any.  .Muskeuoii.  .Mich.,  who  also  suiiplied  the  cran«>s 
used  in  the  ei.-.  ting  and  nia«liine  shop  building.  In  general, 
all  the  cranes  used  at  the  shops,  except  those  in  power  house, 
were  built  by  the  Shaw  Kleciric  Crane  Comiiaiiy,  and  furnished 
by  .Manning,  Ma.xwell  &  .\l(K»ve,   N'ew  York. 

.Xnother  interest  inu  featere  of  this  building  is  the  pipe 
lunne)  and  drainage  system   in  the  erecting  bay.     The  details 


.No.  li;  in  the  erecting  shoj);  this  affords  ai<^ohvenient  means 
of  transferring  forgings  to  the  nia<'hine  shop  and  also  facilitates 
the  handling  of  frames  to  and  from   the  smith  shop.        ,    ... 

The  blacksmith  shoji  building  is  :i<n  ft.  !i  ins.  long  and. 7T  ft.  . 
}*  ins.  wide  outside,  and  lS!t  by  T4  ft.  inside  file  walls.  The 
longitudinal  track  is  not  located  in  ibc  (enier  of  the  building, 
being  .set  8  ft.  to  the  west  of  the  cent<'r  line;  this  arrangement 
liermits  a  better  division  of  the  w(U'k.  The  forgi'  lires.  <t\  whi<h 
there  are  ten  double  forges  of  a  new  and.  novel  design,  are 
bxated  on  the  east  side  of  the  biiilding,  as  .Ji'idi«aied  by  flic 
inclined  rectangles;  this  inclined  arraii.genieut  provides,  much 
more  room  for  the  handling  of  pieces  iu  the  fires  and  is  mu<  li 
more  convenient  for  the  workmen. 

The  steel  work  of  this  buildiiig  Was  rendered  sinijile  by  the 
ii.sc  of  the  single  span  permitted  by  the  width  of  74  ft.  '  The 
roof,  which  is  of  i'n^^  monitor  type,  is  carried  liy  simjde  trusses, 
which  are  spaced  at  intervals  of  2l'  ft.  .throughout  the  length 
of  the  building.  The  details  of  the  steel  const i-u«-tion,  as  well 
r.s  of  the  monitor,  are  made  cleai'in  i-he  cross  section  and  eleva- 
tion, views.  The  roof  construclion  and  covering  is  similar  tt> 
that  used  upon  the  boiler  shop.  Liberal  provision  for  ventila- 
tion is  provided  by  this  monitor  airan.gemenf.  the  side  wjiuiows 
of  whi«b  can  br  operated  from  the  flooi.  so  that,  with  the  side:- 
windows,  an.v  desired  (ombination  of  openings  for  draft  may  : 
be  made  to  clear  the  shop  of  smoke;  walkways  are  provided 
051  either  side  of  the  monitor  for  access  to  the  windows  for 
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.leaning,  et<^.    Inside  roof  drainage  is  provided  in  this  building 

also.  V.  ••••■.';•■;■>-■■■"/:;  .^:    -  '  ^.. 

The  flo.M-  ill  the  black^niith  sliop  Is  a  ctay  floor  throughout. 
It  is  .oniposed  of  a  tilling  well  tamped,  and  a  <overing  of  J8 
ins.  of  .rlay,  which  is  also  tamped  solid,  thus  making  a  vpvy 
suiJSlantial  lloor.  Amph-  drainage  is  provided.  The  pip^  tunnel 
supplying  this  l.uil.iiug  does  not  e.xiend  through;  it  enters 
ironi  the  madiine  slioj)  h.-iieath  tiie  oonnerting  tiaek  and  ends 
just  inside  the  south  wall  off  the  huildifig.  From  that  point  the 
piping  is  carried  overht>ad.  The  arrang<Mnent  of  api.aratus 
upon  til.'  lloor  is  iudi.at.'d  upon  the  plan  drawing.  Tlio  forge 
tir.'S  exi.nd  aUuiti  the.  east  side  of  the  building,  while  in  the 
.enter,  and  wiihin  the  radii  of  the  jih  cranes,  lue  the  steam 
hammers  for  heavy  forging.  At  the  north  end  is  located  the 
blast  fan  e.piipmeut  an.l  th.^  l)uHdo/.ors  and  forging  machines, 
.)n  on.'  si.le.  and  the  sto.k  raiks  on  tiie  oilier  side  of  the  track; 
in  the  .southwest  corner  is  locatetl  the  foreman's  office.  The 
.  urved  dotted  line  ivoar  llie  middle  indicates  the  location  of  a 
tntlley  hoist  that  will  bo  installed  lor  handling  raatei-ial  and 
heavy  pieces,      ;     :  i;   , 
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The  clttWvfaiilfUes 'provided. iO.  this  bu^^^  are  jili  cranes. 

ili.»  Ipcariohs  ;pt  wliieh  are  shoWii  on  the  plan  at  Nos.  1  to -5^ 
«  raue  Xo  .^  lieinsi  u  douUle  jib  iranc.  The  hammers  are  thus 
s«ived  ill  a  nJost  compl«>te  manner  au.i  .raue  No.  .'»  serves  two 
ol  Die  forg.'  lii-.s  lor  heavy  work.  Kspe.ial  provision  was  nia.le 
i>r  the  jti>  (ianes  ht  the  worli:    each  crane  has  al 

li.'avy  .  oil.  r.'ie  fijvMi.lariiru  and  has  its  top  bearing  in  a  Iteavy 
gus.seL  speiially  ariange.l  on  tlie  lower  siile  tif  the  roof  trusses, 
in  line  above  the  foundation  b.-aring.  These  cran.'s  are  all 
operaled  %  Uaw>,  having  l»een  suppitetf  by  the  Whiting 
I'oiiiidiy  Etpiiiinuni  (^)ini>aijy  of  >lar\'ey.  111.  Other  interest- 
ing featirre.s  of  (his  shop  will  be  presented  in  a  later  ^rli-e{e. 
-^    "  ■  ^  ;■   >:  •  ,    ■  r  X^'^  he.Coutinueil.)        ■•^    "'"':: 


A  subseriber  writes  us  a^s  fo)I<}Ws  in  renewing  his  sub 
scription:  "1  am  mn.h  ph'ased  with  ttte  Amkkk  v  \  Kxmaki.i: 
Vxp  Raii.uo.M)  Joi  kNAi,.  It  fills  ihe  bill  .oinpl.tely.  I  .if 
sire  to  say  that  1  agree  with  your  esiiinaie  of  ilr.  \V.  O. 
Thompson's  pai>er  on  "The  Apprentice  Question"  on  pjige  \Z^ 
of  the  December  issue.  He  takes  a  ypry  comuion  s«^nsi«  view, 
especially  is  the  point  of  .ontact  between  Um-  foreman  an4l  the 
appreuiice  welt  talien."         -         ,      :,;, 


(Jermany  desires  to  enter  fottr  locomotives  for  testing  on  the 
Pennsylvania  Railroad  testing  plant  at  the  St.  Kouis  Kx|h»sition 
next  year.  Three  of  those  wbieh  are  oHfered  arc  5?quipp.Ml  with 
superheaters. 
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A  NOVEL  DESIGN  OF  ELECTRICALLY-DRIVEN  MILL- 
ING  MACHINE. 


With  Detachable  Clutch  Drive. 


That  a  satisfactory  solution  has  been  made  of  the  difficulties 
met  with  in  the  problem  of  aesigning  a  successful  arrangement 
for  motor  driving  on  a  milling  machine  is  evident  from  a  study 
of  the  accompanying  engravings.  This  problem  has  been  found 
quite  complex  because  of  the  ♦peculiar  service  to  which  milling 
machines  are  put.  The  principal  points  to  be  considered  in  the 
design  of  such  an  arrangement  are: 

(a)  the  wide  range  and  great  number  of  speeds  that  are  now 
a  necessity  for  economical  milling; 

(b)  the  large  amount  of  power  consumed,  which  requires  a 
motor  that  is  very  large  as  compared  to  the  size  of  the  machine; 

(c)  the  fact  of  the  large  number  of  times  a  milling  machine 
must  be  started  and  stopped  in  a  day. 


notch,  as  may  happen  when  the  street  car  type  of  controller  is 
used. 

Reference  to  Fig.  2  shows  the  manner  in  which  the  motor  is 
mounted  on  an  extension  which  is  cast  to,  and  forms  part  of, 
the  base  of  the  machine.  This  brings  it  near  the  floor,  thereby 
adding  to  the  stability  of  the  machine,  and  as  the  entire  motor 
arrangement  is  at  the  rear,  it  occupies  space  which  would  not 
be  available  for  other  purposes  because  it  much  be  kept  free  to 
accommodate  the  table  travel. 

Any  one  of  several  well  known  makes  of  motor  can  be  used 
with  this  arrangement,  providing  it  is  shunt-wound  and  is 
capable  of  a  speed  variation  of  2^  to  1.  This  range  is  multi- 
plied by  the  double  back  gears,  giving  at  the  spindle  a  range  of 
speeds  suitable  for  cutters  of  5-16-in.  to  6  ins.  in  diameter  at  a 
surface  speed  of  20  ft.  per  minute,  and  for  cutters  from  %-in. 
to  12  ins.  in  diameter  at  a  surface  speed  of  40  ft.  per  minute, 
for  use  with  cast  iron.  It  is,  of  course,  evident  that  such  a 
machine  fitted  with  a  shunt-wound  motor  is  thoroughly  adapt- 


FIG.  1. — ^FBONT  VIB:W  OF  TOOL,  SHOWING   CONVENIENT   AUBANOE- 
MENT  FOR  OPERATING   HANDLES. 


FIG.  2. — BEAR  VIEW  OF  TOOL,  SHOWING  ARRANGEMENT  OF  MOTOR 
AND  FRICTION   CLUTCH   FOR  THE  DRIVE. 


NEW  DESIGN  OF  MOTOR  DRIVING.— CINCINNATI    MILLING  MACHINE  COMPANY. 


That  these  conditions  have  been  thoroughly  provided  for  in 
this  design  may  be  seen  from  the  illustrations,  which  show  a 
No.  4  plain  Cincinnati  miller,  with  motor  drive,  which  was  re- 
cently brought  out  by  the  Cincinnati  Milling  Machine  Com- 
pany, Cincinnati,  O.  This  is  by  no  means  an  experiment,  but  is 
the  result  of  over  four  years  of  careful  study  of  the  problem  of 
electric  driving  as  applied  to  millers.  A  number  of  this  com- 
pany's smaller  machines  on  which  a  similar  arrangement  is 
used,  are  now  in  successful  operation  in  this  country  and  in 
Europe. 

The  design  of  this  machine  is  based  on  the  conclusion,  which 
is  now  very  general,  that  the  only  satisfactory  arrangement  of 
a  direct  connected  electric  drive  for  machine  tools  is  obtained 
by  the  use  of  some  type  of  variable  speed  motor;  and  in  this 
particular  case  the  builders  strongly  advocate  the  use  of  a 
shunt-wound  direct-current  motor  arranged  for  variable  speeds 
by  field  control.  The  variation  in  speeds  being  obtained  from 
the  motor,  obviates  the  use  of  the  usual  mass  of  gearing;  and 
the  field  rheostat  has  the  advantage  that  when  once  set  to  give 

the  desired  speed  for  a  particular  job,  it  need  not  be  disturbed 
when  again  starting  the  machine  or  motor,  and  thus  eliminates 
the  trouble  that  arises  from  setting  the  lever  to  the  wrong 


able  for  installation  in  shops  employing  the  multiple  voltage 
system,  in  which  case  the  motor  need  only  be  arranged  for  that 
system. 

Power  is  transmitted  from  the  motor  to  the  spindle  through, 
first,  a  friction  clutch,  and  then  by  a  Morse  silent  chain.  This 
interposition  of  the  friction  clutch  between  the  motor  and 
spindle,  is  the  moct  novel  feature  of  the  design.  By  means  of 
it  the  machine  paay  be  started  and  stopped  quickly  without 
stopping  the  motor,  thereby  saving  that  considerable  amount 
of  time  that  would  otherwise  be  lost  in  waiting  for  the  motor 
to  come  to  a  stop,  and,  when  starting,  in  waiting  for  the  motor 
to  come  up  to  speed.  This  is  an  item  that  is  usually  over- 
looked. It  amounts  to  a  great  deal  as  compared  tc  the  cost  of 
running  the  motor  alone  while  the  machine  is  making  short 
stops  for  chucking  work.  The  motor  can,  of  course,  be  stopped 
at  any  time  by  cutting  off  the  current  in  the  usual  way. 

Fig.  1  shows  the  arrangement  of  the  automatic  no-load-re- 
lease starting  box,  the  field  rheostat,  the  friction  clutch  lever, 
the  back  gear  lever,  and  the  double  back  gear,  as  well  as  all 
feed-changing  and  adjusting  levers  at  the  front  of  the  machine, 
within  easy  reach  of  the  operator,  who  need  never  go  to  th« 
rear  of  the  machine  except  for  oiling. 
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Fig.  3,  a  sectional  pikn  through  the  spindle,  shows  the 
arrangement  of  the  double  back  gears  and  the  details  of  con- 
struction of  the  clutch  drive.  The  chain  from  the  motor  drives 
the  wheel  A,  which  transmits  power  through  the  friction 
clutch  to  shaft  B;  shaft  B  drives  through  a  chain,  and  chain 
wheels  C  and  D,  to  the  main  spindle,  E. 

The  back  gears  F  and  H  are  both  keyed  onto  a  sleeve  I, 
which  is  arranged  to  revolve  with  and  slide  on  back  gear  quill 
J;  when  used  in  the  position  shown  in  Fig.  3,  back  gear,  F, 
is  driven  by  the  smaller  gear.  P,  on  the  main  driving  quill,  K, 
on  the  spindle,  which  gives  the  first  series,  or  slow,  back  gear 
speeds.  When  it  is  desired  to  use  the  second  back  gear,  or 
faster  speeds,  the  gears  are  thrown  out  of  mesh  in  the  usual 
way,  the  sleeve  is  merely  pulled  along  the  back  gear  quill  to 
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KIC  3.-noBlZOXTAL    SECTION    THBOUGH    SPINDLE   OF   THE    NEW    MOTOE-DRIVEN  CINCINNATI 
MILLER,  SHOWING  DETAILS  OF  CLUTCH,  DOUBLE  BACK-GEASS.ETC. 

bring  gears,  H  and  G,  in  line,  and  then  the  back  gear  again 
thrown  in.    The  gear,  H,  is  provided  with  a  flange,  so  that  there 

whPn  r''\.     "^  °'  '^''  ^"^^  ^"'^'"^  ^^t<>  n^^^  ^ith  gear  G 
when  the  other  pair  are  in  mesh  s  »r  ^^ 

a  l^VlfT  ''"''''  ''^''  ^''^^  '^^  °P^^^^^  ^  ^^'^Plete.  and 
haluh  f"""''  convenient  control  of  the  spindle,  tha^  he 
U  is  a  so  '"'''^^.^^°^  ^  countershaft  in  the  usual  way,  and 
Ltiai  r  ';"^^^^'^°^  ^°^  th^o^ing  partially  in  to  make  a 
partial  revolution  of  the  spindle,  the  advantage  of  which  is  at 
once  apparent  to  one  used  to  operating  mac^ne  tooT 
The  Cincinnati  Milling  Machine  Company  who  are  prepared 

men7^  'dHv°'  '"'"  '"'  ^^"^^'  "^^^^^-  ^''^  this  arrange 
des^n  It  wniVar.  ''  '^  -^^-tulated  upon  this  excellent 
TZL  ^"  important  advance  in  motor  driving 

and  its  success  seems  to  be  assured.  arivmg 

The  directors  of  ThrMidl^^d~R^ii^;^;7~rf  Fn.rio„^  u 
pointed  Mr.  Richard  Mountford  De^ey  LonioUvl  w     ^  ^^ 
ager  at  Dprhv    *r.  \.      x.„,      ^wt;y.  locomotive  works  man- 

ceed  Mr  S  w  JohnLf '1      °"°"''  Buperlntende-t  to  s„c- 


novel  and  interesting  design  of  variable-speed  geared 
di^ving  mechanism  has  recently  been  developed  by  the  Fosdick 
Machine  Tool  Company,  Cincinnati,  Ohio,  which  is  a  departure 
from  former  practice  along  this  line  and  which  embraces  im- 
portant improvements.  It  was  designed  for  use  as  the  main 
drive  of  the  Fosdick  radial  drill,  in  place  of  the  cone  pulley 
and  belt  drive,  in  order  to  give  the  wide  range  of  driving  speeds 
which  are  so  necessary  for  the  best  results  with  drilling  ma- 
chinery. An  important  feature  of  this  driving  mechanism, 
which  is  of  the  gear-tumbler  type,  is  the  especially  strong  con- 
struction, which  is  embraced  in  the  design  to  provide  for  the 
inevitable  improvements  in  the  tool  steel;  the  desire  has  been 
to  place  the  weakest  point  in  the  main  driving  belt,  rather  than 
in  any  part  of  the  gear  mechanism. 

The  general  appearance  of  this  mechanism,  as  it  is  applied 
to  the  Fosdick  radial  drill,  is  shown  in  Fig.  54,  while  the 
details  of  the  device  are  made  clear  in  Fig.  55.  The  most 
noticeable  feature  is  its  compactness;  it  requires  even  less  room 

than  did  the  cone  pulley  which  it 
has  replaced,  and  no  change  of  de- 
sign of  other  portions  of  the  drill 
have   been   made   necessary.       The 
most  important  feature  of  this  speed 
mechanism  is  that  it  is  so  arranged 
that,  no  matter  what  speed  the  ma- 
chine is  to  be  run  at,  the  driving 
gear  is  always  started  up  at  a  slow 
speed  at  first,  a  special  initial-speed 
attachment  being  arranged  to  per- 
mit the   inertia   of   the  gears  and 
shaft  to  be  overcome  and  to  pre- 
vent the  strain  that  might  be  caused 
by  throwing  in  the  shifting  gears 
^.suddenly  on  a  high-speed. 
;.      The  drive  for  the  mechanism  is 
received  on  belt  pulley,  M,  (see  Fig. 
55)    which  is  located  on  shaft.  A, 
the    main    driving    shaft    of    the 
mechanism.        Upon   this   shaft   is 
keyed  a  gear,  E,  within   the  box, 
which    drives   two   cones    of  gears 
with  which  it  meshes,  each  of  which 
gear  cones  is  carried  at  one  of  the 
forked   ends  of  the   rocker   frame, 
S;   this  construction  Is  made  clear' 
n  the  end  view,  with  pulley  M.  removed  (Fig.  55)  which  shows 
he  rocker  set  with  cone,  G,  in  mesh  with  the  driven  gear  H 

A  21  IT  "T"  "'  ^^'''  ^  """  ^'  ^^"^^«  ^«^ol-«  witl  shaft," 
A  and  it  IS  only  necessary  to  shift  rocker  frame  S  by  handle 
N.  after  having  moved  «ear  h  5>i««<r  f    *u  nanaie, 

handle.  J.  ™ovea  g^  H.  along  to  the  proper  position  by 

The  gear.  H,  which  operates  the  drive  to  the  drill  direcUy  is 
sphned  to  the  shaft,  I,  and  is  moved  along  by  for^  K  w^fcu  s 
operated  by  handle.  J.  To  prevent  accident  from  c^eL^ 
handling,  the  movements  of  handle  I  *Lr«  ,« Jv  ,  "^^^^^ 
those  o,  .anaie  N,  so  that  J  o^^^le  Zl^T^^T^^T. 

gears  commences  to  drive  eear    H    iTl  ,  ^  ''°°® 

from  shaft  T     -Ph,.,  '      '  ^^  releases  automaUcally 


\.Back 
Gear  Lever 


'?• 


26 


AMERICAN   ENGINEER  AND  RAILROAD  JOURNAL. 


A  NOVEL  DESIGN  OF  ELECTRICALLY-DRIVEN  MILL- 
ING   MACHINE. 


With  Dkt.vciiaui.e  Cli  ini  Hkivk. 


That  a  satisfactory  solution  has  bet'ii  made  of  the  difficulties 
met  with  in  the  problem  of  iiosigninj:  a  sucoessful  arrangement 
for  motor  driving  on  a  nulling  machine  is  evident  from  a  study 
of  the  actompanying  engravings.  This  problem  has  been  found 
quite  complex  because  of  the  •peculiar  service  to  which  milling 
machines  are  put.  The  principal  points  to  be  considered  in  the 
design  of  such  an  arrangement  are: 

(a)  the  wide  range  and  great  numhci'  i>(  speeds  that  are  now 
a  ne<essity  for  oconomical  milling; 

(b)  the  large  amount  of  power  consuni«'d,  which  requires  a 
motor  that  is  very  large  as  com]>ared  to  tho  size  of  the  machine; 

(c)  the  fact  of  the  large  number  of  times  a  milling  machine 
must  be  started  and  stopped  in  a  day. 


notch,  as  may  happen  when  the  street  car  type  of  controller  is 
used. 

Reference  to  Fig.  2  shows  the  manner  in  which  the  motor  is 
mounted  on  an  extension  which  is  cast  to,  and  forms  part  of, 
the  base  of  the  machine.  This  brings  it  near  the  floor,  thereby 
adding  to  the  stability  of  the  machine,  and  as  the  entire  motor 
arrangement  is  at  the  rear,  it  occupies  space  whicii  would  not 
i)c  available  for  other  purpose.s  because  it  much  be  kept  free  to 
accommodate  the  table  travel. 

Any  one  of  several  well  known  makes  of  motor  can  be  used 
with  this  arrangement,  providing  it  is  shunt-wound  and  is 
<apable  of  a  speed  variation  of  2V2  to  1.  This  range  is  multi- 
plied by  the  double  back  gears,  giving  at  the  spindle  a  range  of 
.speeds  suitable  for  cutters  of  S-ltl-iii.  to  t".  ins.  in  diameter  at  a 
surface  speed  of  20  ft.  per  minute,  and  for  cutters  from  %-in. 
to  IL'  ins.  in  diameter  at  a  surface  spee<i  of- 40  ft.  per  minute, 
for  use  with  cast  iron.  It  is.  of  course,  evident  that  such  a 
mat  liine  fitted  with  a  shunt-wound  motor  is  thoroughly  adapt- 


FIG.   1. FBONT  VTEW  OF  Tf>OL,   SHnW  l.\(.    CU.NSKMI.M    .\i:UAN<,i: 

MC.NT   lOU  (U'tlJ  VTl.M.    iI\MH.l;S. 
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.\H\V    UESIGX   OP   MOTOR   DRIVING.— CINCINX.ATI    .MIIJ.ING  .MACHINE  COMP.VNV. 


Thai  these  con<litioiis  liave  lieen  tliorougiiiy  provid<'d  tor  in 
tnis  de.sign  may  IH'  seen  irum  tlie  illu.sLrations,  which  show  a 
No.  4  plain  Cin<:innati  miller,  with  motor  drive,  which  was  re- 
cently brought  out  by  the  Cincinnati  .Milling  Machine  Com- 
pany, Cincinnati,  O.  This  is  by  no  mentis  an  experiment,  but  is 
the  result  of  over  four  years  of  careful  study  of  the  problem  of 
electric, driving  as  applieil  to  millers.  A  number  of  this  com- 
pany's smaller  machines  on  which  a  similar  arrangement  \s. 
used,  are  now  In.  successful  operation  in  this  country  and  in 
Kurope. 

The  design  of  this  machine  is  based  on  the  conclusion,  which 

is  now  very  general,  that  the  only  satisfactory  arrangement  of 

a  direct  connected  electric  drive  for  machine  tools  is  obtained 

by  the  use  of  some  type  of  variable  speed  motor;    and  in  this 

particular  case   the    builders   strongly   advocate   the   use   of   a 

shunt-wound  dii^ect-current  motor  arranged  for  variable  speeds 

by  field  control.    The  variation  in  speeds  being  obtained  from 

the  motor,  ohviate.^s  the  n.=;e  of  the  usual  mass  of  gearing;    and 

the  field  rheostat  has  the  advantage  that  when  once  set  to  give 

the  desired  speed  for  a  particular  job.  it  need  not  be  disturbed 
when  again  starting  the  machine  or  motor,  and  thus  eliminates 

the  trouble  that  arises  from  setting  the  lever  to  the  wrong 


iililf  for  iiisiailatiuu  in  shopts  employing  tlie  multiple  voltage 
system,  in  which  case  the  motor  need  only  be  arranged  for  that 
system.  >-?::...^/'- 

Power  is  transmitted  from  the  motor  to  the  spindle  through, - 
first,  a  friction  clutch,  and  then  by  a  .Morse  silent  chain.  This 
interposition  of  the  friction  cliitt  h  between  the  motor  and 
sj>indle.  is  the  mo:  r  novel  feature  of  the  <lesign.  By  means  of 
.  -it  the  machine  may  be  started  and  stopped  quickly  without 
stopping  the  motor,  thereby  saving  tliat  considerable  amount 
of  time  that  would  otherwise  be  lost  in  wailing  for  the  motor 
to  come  (o  a  stop,  and,  when  starting,  in  waiting  for  the  motor 
10  come  111)  to  speed.  This  is  an  item  that  is  usually  over- 
looked. It  amounts  tft  a  great  deal  as  compared  tc  the  cost  of 
running  the  motor  alone  while  the  machine  is  making  short 
stops  for  chucking  work.  Tho  motor  can,  of  course,  be  stopped 
at  any  time  by  cutting  off  the  current  in  the  usual  way;  .';   V 

Fig.  1  shows  the  arrangement  of  the  automatic  no-load-re- 
lease starting  box,  the  field  rheostat,  the  friction  clutch  lever, 
the  back  gear  lever,  and  the  double  back  gear,  as  well  as  all 
feed-changing  and  adjusting  levers  at  the  front  of  the  machine, 
within  easy  reach  of  the  ojierafor,  who  need  never  go  to  the 
rear  of  the  machine  except  for  oiling. 
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Fig.  3,  a  sectional  plan  througii  tlie  spindle,  shows  the 
arrangement  of  the  double  back  gears  and  the  details  of  con 
siruction  of  the  clutch  drive.  The  chain  from  the  motor  drives 
ihe  wheel  A,  which  transmits  power  through  the  friction 
clutch  to  shaft  B;  shaft  B  drives  through  a  chain,  and  cliaiu 
wlieels  C  and  D,  to  the  main  spindle,  E. 

The  ])ack  gears  F  and  H  are  both  keyed  onto  a  sleeve  I, 
winch  is  arrangeu  to  revolve  v.-ith  and  slide  on  back  gear  quili 
J;  wiien  used  in  the  position  shown  in  Fig.  '^,  back  gear,  F, 
is  driven  by  the  smaller  gear,  F,  on  the  main  driving  quill,  K, 
<tn  (lie  spindle,  which  gives  the  first  series,  or  slow,  back  gear 
.sj)eeds.  When  it  is  desired  to  use  the  second  back  gear,  or 
faster  speeds,  the  gears  are  thrown  out  of  mesh  in  the  usual 
way.  the  sleeve  is  merely  pulled  along  the  back  gear  quill  to^ 
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i'ring  sears,  H  and  G,  in  line/ and  then  the  back  gear  again 
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When /;;!!!;;'■  "'  ''"  "'"'■  ^'^^^^^^^.y^m.  sear  G 
When  the  other  pair  are  in  mesh. 


A   novel   and    interesting   <iesign   of   variable-speed  geared 
driving  mechanism  has  recently  been  developed  by  the  Fosdtck 
Machine  Tool  Company,  Cincinnati,  Ohio,  which  is  a  departure 
from  former  practice  along  ibis  line  and  which  embraces  im 
portant  improvements.     It  was  designed  for  use  as  the  main 
drive  of  the  Fosdick  radial  drill,  in  place  of  the  cone  pulley 
and  belt  drive,  in  order  to  give  the  wide  range  of  driving  speeds 
wiiich  are  so  necessary  lor  the  best  results  with  drilling  ma- 
chinery.    An   important    feature   of   this   driving   lueuhanism, 
which  is  of  the  gear-tumbler  type,  is  the  especially  strong  con- 
struction, which  is  embraced  in  the  design  to  provide  for  the 
inevitable  improvements  in  the  tool  steel;  the  desire  has  bet  u 
to  place  the  weakest  point  in  the  main  xiriviag  belt,  rather  than 
in  any  part  of  the  gear  mechanism.        /■•"!,'.> 

The  general  appearance  of  this  mechanism,  as  it  is  applied 
to  the  Fosdick  radial  drill,  is  shown  in  Fig.  54,  while  the 
details  of  the  devive  are  made  clear  in  Fig.  55.  The  most 
noticeable  feature  is  Its  compactness;  it  requires  even  less  room 

than  did  the  cone  pulley  whicli  it 
has  replaced,  and  no  change  of  de- 
sign of  other  portions  of  the  drill 
hav«   been   made  necessaiy.       The 
most'  important  feature  of  tliis  speed 
mechanism  is  that  it  is  so  arranged 
that,  no  matter  what  speed  the  ma 
chine  is  to  be  run  at,  the  driving 
gear  is  always  started  up  at  a  slow 
ripeed  at  first,  a  special  initial-speed 
aitachment  being  arranged  to  per 
.  niit   the   inertia   of    the   gears   and 
'  siihaft  to   be  overcome  and   to   pre 
■     vent  the  strain  that  might  be  caused 
,     F»y  throwing  in   the  shifting  gears 
•suddenly  on  a  high-speed. 
.    '  T^     drive  for  the  mechanism   is 
•   received  on  belt  pulley,  M,  (see  Fig. 
;?  55)    which    is   located   on   shaft,   A. 
.the    main     driving    shaft    of    the 
r .mechanism.        upon    this   shaft   is 
e  lieyed  a  gear,   E,   within   the   box, 
V^hfch    drives    two    cones    of   gears 
\^With  which  it  meshes,  each  of  whi.  h 
^;gear  cones  is  carried  at  one  of  the 
forked  ends  of  the  rocker   frame. 
.    ,.  ,    .  S;   this  construction  is  made  clear 

m  the  end  view,  with  pulley  M,  removed  (Fig.  55)  which  shows 
he  rocker  set  with  cone,  G,  in  mesh  with  the  driven 


__.-_ '2  T,  r'''  "T"  "'  ^'''■''  '^  ^"^  ^'  ^'^■^'■'  r---'ve  with  Shaft: 

The  friction  clutch  lever  gives  the  operator  as  complete  and  N  af'er  hL'-rn^mXT^'"  V^'''  ''^''''  ''^'^''  ^'  ""^  ^^^d'^' 

l^^uTf-  '""•^— --  ' -trol  Of  the  spind,^  ^^ he  uL^  J          '  "«^^^^-^r«.^^ougt^,the  proper  position  hy 

was  «ntu  drivintr  frnni  a  .■niiMto,.^i,„f»  .•_  ^,.              .  ;       -                 ;-  . 


bas^hcn  driving  from  a  countershaft  in  the  usual  way    and 

I'an.al  le^ol..t.on  of  the  spindle,  the  advantage  of  which  is  at 
unce  apparent  to  one  used  to  operating  machhie  tools 

The  Cincinnati  Milling  Machine  Companv  who  are  prepared 
m^^  r'"^  ''^*'-  ''^'''  «^^'-^  --^^"-  -ith  thL  an^;; 

i^n.    11  will  mark  an  important  advanc 
an<l  its  sucicss  setting  to  be  assured. 


ee  in  motor  driving 


ager  at  nprhv-    f^  k       ,  ■    .         ^^'^'>*>,  locomotive  works  man- 
..S  mV  s  w'  .^,  '""  '"'•"""""•'=  superintendent  to  sa,- 


The  gear,  H,  which  operates  the  drive  to  the  drill  dlreotlv  i« 
=plmed  to  the  shaft,  1.  and  i.  amoved  along  by  fork  K  wh  'i'   2 

.r7ha:^eT:oT:;L:rie^r;e;:^riij- 

In  starting  up  ii,e  me.hanism,  however,  therorker  or  turn 

r;;/  r  z:::z  rr:"'":  -r^  <-.<■::•  :„vr,; 

ahruptly  throwing  over  ti'/andiea^,,"  "'™  ""  """  ^' 
speed  clutch,  previously  re  er  ed  J^hr,  „,  TT  ""'-^"'''^ 
I.  Into  motion,  but  nevertheW     '    !  '  ^'°"^'"  ""■"■ 
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driven  through  pinions,  B  and  C,  from  the  driving  shaft,  so 
that  whenever  the  gear  cones  are  thrown  out  of  action  and 
shaft,  I,  slows  down,  the  clutch  in  D  acts  and  keeps  it  moving  ciainpingr 
at   a   slow   speed.     This   is   an    important   and   very   effective 
feature,  and  it  is  a  scheme  that  works  excellently  in  practice. 

Shaft,  A.  is  driven  from  pulley,  M,  through  an  interesting  L 
clamping  clutch  which  permits  the  drive  to  be  started  and 
stopped  with  the  utmost  facility.  This  clutch  is  located  within 
the  hub  of  the  pulley  and  is  operated  by  merely  turning  hand 
wheel,  L.  When  shaft  A  is  at  rest  it  is  merely  necessary  to 
turn  wheel.  L.  to  the  right  and  the  drive  starts  instantly;  when 


End  xivw.  with 

Piilky,  M,  ic'iii(i\td  to 

indicate  ariaiijjeiiK-iit  of 

Tuinlilo!  Shafts 


i'Ul.  OO. — DETAIL  DR.X^WIXGS  OF  THE  VABIABT.E-SPEEO  I>RIV1X(;    MECIIA.MSM    II'OX  THE  FOSDICK  ItADTAT.  DBUX. 

combinations  of  which  there  are  six.  These  combinations  are 
indicated  on  an  engraved  index  plate  which  is  attached  to  the 
box.  The  changes  are  easily  made  and  require  no  thought 
or  effort.  These  six  speeds  available  at  the  speed  box,  taken 
in  conjunction  with  the  three  additional  speeds  provided  by 
the  back  gear  on  the  arm,  make  18  changes  of  speed  possible  at 
the  drill  spindle,  all  of  which  are  calculated  for  the  best  re- 
sults with  the  various  sizes  of  drills. 


PERSONALS. 

Mr.  B.  R.  Moore,  the  mechanical  en 
gineer  of  the  Chicago,  St.  Paul,  Minnea- 
polis &  Omaha  Railway,  has  been  ap- 
pointed assistant  superintendent  of 
motive  power  and  machinery,  with 
headquarters  at  Sioux  City,  vice  F.  M. 
Dean,  resigned. 


Joseph  Stehlin  has  been  appointed 
mechanical  engineer  of  the  New  York 
Central  &  Hudson  River,  with  head- 
quarters at  New  York,  succeeding  A.  J. 
Slade,  resigned.  Mr.  Stehlin  will  re- 
])ort  to  E.  B.  Katte,  electrical  engineer, 
on  designing  and  construction  of  power 
stations  except  those  in  the  electric 
traction  system,  and  to  Olaf  Hoff,  en-' 
ginrer  of  structures,  on  designing  and 
Installation  of  heating  and  lighting 
plants,  water  and  coaling  stations. 


VU..  54. — VIEW  OK  THE  6-FT.  FOSDICK  RADIAL  DRILL  AS  EQI'IIM'ED  WITH   THE   NE^V   VARIABLE- 
SI'EKD   CKARED   DRIVINC    AIECHANISM — FOSDICK   M.^CHIXE  TOOL  tOMrA.NY. 


the  drive  is  in  motion,  it  is  only  necessary  to  slightly  retard 
wheel  L  and  the  dutch  releases  at  once.  This  is  another  im- 
portant factor  of  the  drive,  as  it  not  only  eliminates  the  nec- 
essity of  the  belt  shifter,  but  also  is  infinitely  quicker  and 
easier  to  operate. 

Both  handles,  J  and  N,  have  index  plates  with  numbered 
positions  in  which  they  may  be  set  for  the  different  speed 


Mr.  H.  F.  J.  Porter  who  has  been  as- 
sociated with  Westinghouse  interests 
since  the  first  of  the  year  and  has  held 
the  position  of  assistant  manager  of  the  Publishing  Department, 
has  been  made  second  vice-president  of  the  Nernst  Lamp  Com- 
pany, of  which  enterprise  Mr.  George  Westinghouse  is  presi- 
dent. His  duties  will  be  that  of  general  manager  and  his  head- 
quarters will  be  at  Pittsburg.  He  assumed  charge  on  Decem- 
ber 1.  This  appointment  does  not,  however,  affect  Mr.  Porter's 
present  relations  with  the  Publishing  Department  at  this  time 
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THE  PENNSYLVANIA  RAILROAD  LOCOMOTIVE  TEST- 
ING PLANT  FOR  THE  ST.  LOUIS   EXPOSITION. 


ilBST   BUIXETIN   OF    ANNOUNCEMiaiT. 


1^ 


In  our  July,  1903,  issue,  brief  mention  was  made  of  the  loco- 
motive testing  laboratory  of  the  Pennsylvania  Railroad,  which 
is  being  constructed  for  permanent  installation  at  Altoona, 
Pa.,  but  which  will  be  temporarily  erected  at  the  Louisiana 
Purchase  Exposition  as  a  part  of  the  exhibit  of  the  road.  The 
Pennsylvania  Railroad  has  now  issued  a  bulletin  which  de- 
scribes very  fully  the  work  that  will  be  carried  out,  referring 
to  the  organization  and  to  the  plan  and  scope  of  the  work. 
The  history  of  the  organization  of  the  Advisory  Committee 
is  given  in  detail  in  the  introduction,  together  with  copies  of 
the  letter  addressed  to  the  Master  Mechanics'  Association  and 
to  the  American  Society  of  Mechanical  Engineers,  and  also  the 
resolutions  passed  by  both  of  these  bodies  in  accepting  the 
invitation  to  participate  in  the  tests. 

The  organization  of  the  work  is  as  follows: 
For  the  Pennsylvania  Railroad  System: 

J.  J.  Turner,  third  vice-president,  Pennsylvania  lines  west  of 
Pittsburg. 

Theo.  N.  Ely,  chief  of  motive  power,  Pennsylvania  Railroad 
System. 

F.  D.  Casanave,  special  agent,  Pennsylvania  Railroad  System. 

E.  D.  Nelson,  engineer  of  tests,  Pennsylvania  Railroad  Com- 
pany, Altoona,  Pa. 

For  the  Louisiana  Purchase  Exposition: 

Williard  A.  Smith,  chief  of  the  Department  of  Transporta- 
tion Exhibits,  Louisiana  Purchase  Exposition. 
Advisory  Committee:     On  Behalf  of  the  American  Society  of 
Mechanical  Engineers: 

W,  F.  M.  Goss,  dean  of  the  Schools  of  Engineering,  Purdue 
University. 

Edwin  M.  Herr,  general  manager,  Westinghouse  Air  Brake 
Company. 

J.  E.  Sague,  mechanical  engineer,  American  Locomotive 
Company. 

On  Behalf  of  the  American  Railway  Master  Mechanics  Asso- 
ciation: 

F.  H.  Clark,  superintendent  of  motive  power,  Chicago,  Burl- 
ington &  Quincy  Railroad. 

C.  H.  Quereau,  superintendent  of  shops.  New  York  Central 
&  Hudson  River  Railroad. 

H.  H.  Vaughan,  assistant  superintendent  of  motive  power. 
Lake  Shore  &  Michigan  Southern  Railway. 
Officers : 

F.  D.  Casanave,  special  agent  of  the  Pennsylvania  Railroad 
System. 

(W.  F.  M.  Goss,  chairman  of  the  Advisorj-  Committee.) 
(H.  H.  Vaughan,  secretary  of  the  Advisory  Committee!) 
These  officers  were  elected  at  a  formal  meeting  of  the  joint 
committees  at  the  annual  conventions  of  both  societies  at  Sara- 
toga in  June.    The  committee  has  held  a  number  of  meetings 
and   formulated   complete   plans   for   carrying   out   the   tests 
This  first  bulletin  gives  the  plan  and  scope  of  the  work  in  such 
an  accurate  and  complete  manner  that  it  is  printed  in  full 
below,     ^^lrther  bulletins  issued   from  time  to  time  will  give 
the  results  of  the  work  as  it  is  being  carried  on. 

PLAN  AND  SCOPE. 
The  Pennsylvania  Railroad  will  design  and   cause  to  be  con- 
structed a  suitable  plant  for  testing  locomotive.s.  and,  in  co-opera 
tion  with  the  Department  of  Transportation  Exhibits,  will  install 
the  same  at  St.  Louis.     The  plant  will  be  ready  for  perliminarT 

by  the  first  of  May,  at  which  time  formal  work  will  commence 
The  purpose  of  the  whole  work  is  to  be  comprehensive,  and  the  en- 
deavor w.ll  be  to  determine  by  the  use  of  locomotives  presenting 
different  characteristics,  the  effect  of  the  latter  upon  the  economic 
performance,  and  the  limits  of  the  tractive  power  and  Sr 
capacities.  ;  Tf''-  iwwer 

The  Pennsylvania  Railroad  system  will  organize  and  maintain 
under  the  direction  of  its  Engineer  of  Test«,  a  staff  of  laliratoS 
attendants  and  computors,  to  the  end  that  the  plant  and  the  K^^ 


motives  thereon  may  be  safely  and  properly  operated  and  the  ex- 
I)erimental  data  promptly  handled.  It  will  ako  provide  supplies  of 
fuel  and  oil,  and  will  meet  all  other  fixed  charges  incident  to  the 
progress  of  the  work. 

The  Pennsj-lvania  Railroad,  having  called  to  its  aid  an  Advisory 
Committee  to  assist  in  all  matters  of  scientific  interest,  will  in 
cou-sultation  with  this  Committee  make  selection  of  locomotives  to 
be  tested,  determine  conditions  under  which  tests  are  to  be  run, 
specify  as  to  the  observations  to  be  taken  and  the  methods  to  he 
employed,  and  determine  the  manner  in  which  the  data  shall  be 
handled  and  the  form  in  which  the  final  results  shall  be  presented. 

The  Advisoby  Committee.  While  the  communication  of  the 
Pennsylvania  Railroad,  in  response  to  which  the  members  of  this 
committee  were  appointed,  clearly  contemplates  additions  to  the 
membership  of  the  committee,  those  already  appointed  have  or- 
ganized, and  have  been  required  to  act  in  formulating  the  provisions 
of  this  program.  To  avoid  confusion,  therefore,  those  already  ap- 
pointed will  be  regarded  as  "Members"  of  the  Advisorj-  Committee. 
Foreign  representatives  and  others  who  may  be  hereafter  appointed 
will  be  designated  as  "Afl!iliated  Members."  Members  and  Affiliated 
Members  of  the  Advisory  Committee  shall  have  voice  and  vote  alike. 

The  Advisory  Committee  will  devote  such  time  as  may  be  nec- 
essary to  the  general  plan  of  the  work,  and  may  be  called  together 
at  any  time  by  the  Chairman,  or  by  an  authorized  representative 
of  the  Pennsylvania  Railroad. 

The  Testing  Pl.\nt.  The  details  of  this  plant  are  now  being 
worked  up  by  the  Pennsylvania  Railroad.  It  is  to  consist  of  sup- 
porting wheels  upon  which  will  be  carried  the  drivers  of  the  loco- 
motives to  be  tested,  with  friction  brakes  on  the  shafts  of  the  same, 
a  registering  dynamometer  of  80,000  lbs.  capacity,  to  which  the 
drawbar  of  the  locomotive  will  be  attached,  together  with  all  neces- 
\sary  accessory  apparatus  for  operating  the  plant  and  obtaining  the 
de.<!ired  data  therefrom.  As  soon  as  practicable  it  is  intended  to 
issue  a  bulletin  which  shall  completely  describe  and  illustrate  the 
details  of  the  plant. 

liOCOMOTiVES  To  Be  Tested.  In  selecting  locomotives  for  test, 
an  endeavor  will  be  made  to  secure  variety  in  the  essential  prin- 
ciples of  design.  Since  the  time  is  necessarily  limited,  no  consider- 
able attention  will  be  given  in  attempts  to  analyze  the  action  of 
minor  details.  On  the  contrary,  the  effort  will  be  to  establish  the 
economic  performance  of  a  number  of  typical  locomotives  when  oi)€r- 
ating  under  a  wide  range  of  conditions. 

No  locomotive  or  type  of  locomotives  will  be  acceptable,  the 
value  of  which  has  not  been  proven  by  successful  service  on  the 
road.   ,;•; 

Locomotives  to  be  acceptable  must  have  weight  and  power  which 
will  make  them  comparable  in  these  respects  with  the  modem 
American  machine.  It  is  proposed  to  test  no  locomotive  which  has 
less  than  2.000  ft.  of  heating  surface  in  its  boiler,  excepting  that 
in  case  of  locomotives  having  superheaters  the  superheating  sur- 
face may  be  regarded  as  heating  surface,  and  in  the  case  of  loco- 
motives having  Serve  tubes,  credit  for  the  surface  of  the  ribbinf 
will  be  allowed. 

The  gauge  of  the  supporting  wheels  will  be  4  ft.  8%  in.,  or  the 
same  as  the  standard  gauge  of  American  railroads,  and  the  gauge 
of  the  locomotive  offered  for  test  must  be  such  as  to  run  safely 
thereon. 

It  is  planned  to  test  twelve  different  locomotives,  and  it  is  hoped 
that  a  portion  of  this  number  can  be  of  foreign  design  and  con- 
struction. The  time  to  be  allowed  to  each  locomotive  will  vary 
from  20  to  14  working  days,  the  Icmger  time  being  allowed  those 
which  are  tested  early  in  the  season  when  both  men  and  equipment 
will  be  new  to  the  work.     The  intervals  proposed  are  as  follows : 

1904. 

1.  May  2  to  May  23.  inclusive. 

2.  May  24  to  June  1.3,  inclusive. 

3.  June  14  to  July  1,  inclusive. 

4.  July  2  to  July  19,  inclusive. 

5.  July  20  to  August  5,  inclusive. 

6.  August  6  to  August  22,  inclusive. 

7.  August  23  to  September  7,  inclusive. 

8.  September  8  to  September  23,  inclusive. 

9.  September  24  to  October  10,  inclusive. 

10.  October  11  to  October  26,  inclusive. 

11.  October  27  to  November  11.  inclusive. 

12.  November  12  to  November  30.  inclusive. 

It  is  not  possible  at  this  time  to  present  a  complete  list  of  the 
locomotives  which  will  be  tested,  but  this  is  now  under  careful 
( onsideration,  and  will  be  announced  in  a  later  bulletin. 

It  is  considered  advisable  that  the  owner  of  each  locomotive  pre- 
sented for  test  should  furnish  a  man  thoroughly  familuir  with  its 
working  to  look  after  the  lubrication,  and  in  general,  render  such 


30 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


asisi^tanoe  as  will  iasiire  the  tests  being  run  without  interruption. 
The  owner  .should  silso,  if  found  necessary,  provide  a  man  thoroughly 
familiar  with  the  niechanical  details  of  the  locomotive,  who  can 
advise  in  regard  to  any  repairs  that  may  be  neces«ary  during  the 
series  of  t&sts. 

Fuel.  The  lVnn.sylvania  Railroad  Company  will  supply  for  all 
participants,  two  {inules  of  coal  of  high  quality,  one  an  anthracite 
and  the  other  a  bituminous.  The  quality  of  each  of  these  grades 
will  remain  unchaugeti  throughout  the  progress  of  the  work.  This 
composition  will   be  approximately  as   follows  : 

Anthracite,       Bituminous, 
per  cent.  per  cent. 

Volatile  matter,  including  water 8  20  to  22 

Fixed  carbon 86  09  to  74 

Ash    6  9  to     G 

Firemen.  The  Pennsylvania  Railway  will  supply  men  whose 
experience  on  the  road  will  have  been  supplemented  by  special  train- 
ing for  their  work  upon  the  testing  plan.  Unless  otherwise  ar- 
ranged, these  men  will  fire  all  locomotives  under  test.  P^xhibitors 
may,  however,  furnish  one  of  their  own  men  to  give  necessary  in- 
structions to  the  regular  firemen. 

The  Tests.  It  is  proposed  to  make  from  IG  to  20  formal  tests 
of  each  locomotive  put  upon  the  plant,  these  to  be  preceded  by  one 
or  more  preliminary  runs  for  the  purpose  of  checking  the  valve 
setting,  and  of  proving  all  accessory  apparatus. 

Kach  formal  test  will  involve  a  run  of  approximately  100  miles, 
and  throughout  its  duration  the  speed,  load,  steam  pressure  and  other 
conditions  of  running  will  be  maintained  as  nearly  as  possible, 
constant.  The  conditions  i-eprescnted  by  the  several  tests  upon 
each  locomotive  will  be  so  chosen  that  the  results  will  fall  into  sets, 
and  wlien  so  plotted  will  serve  to  disclose  the  performance  of  the 
locomotive  under  the  full  range  of  speed  and  cut-off  for  which  it 
can  be  properly  worked.  The  conditions  which  have  been  chosen 
for  the  formal  tests  are  set  forth  diagrammatically  by  Figs.  1  and  2. 

Q  =  Tests  Under  Full  Throttle. 
|~~|  =  Tests  at  Maximum  Adhesion 
/\  sThkottlf.  Tests. 
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CoMPoi'ND  Passenger  Locomotives  will  be  tt-sted  uniior  coii'litions  whuh 

•re  comparable  with  those  ppecified  for  simple  loi-oinotives. 

Fig,  J— Simple  Passenger  Locomotives. 

Referring  especially  to  Fig.  1,  the  circles  show  the  speed  and 
cut-off  at  which  it  is  proposed  to  run  the  tests  under  a  fully  open 
throttle.  Tests  1  to  4  represent  a  set  at  constant  cut-off  under 
speeds  varying  from  SO  to  320  revolutions,  the  cut-off  for  these 
tests  to  be  about  20  per  cent,  of  the  stroke.  All  tests  of  this  set 
will  be  well  within  the  'capacity  of  the  locomotive.  Tests  5  to  8, 
inclusive,  represent  a  second  set,  the  cut-off  for  which  will  be  made 
such  as  to  make  the  power  for  test  5,  the  highest  which  can  be 
developed  at  a  speed  of  320  revolutions.  A  third  set  at  longer 
cut-off  is  made  up  of  9,  30  and  11.  In  this  case  the  cut-off  of  the 
set  is  to  be  made  such  that  No.  9  will  give  the  maximum  power 
which  can  be  developed  at  a  speed  of  240  revolutions.  Similarly, 
test  12  is  to  be  made  at  such  a  cut-off  as  to  demand  the  full  power 
of  the  boiler  at  a  speed  of  360  revolutions,  and  with  it  will  be 
grouped  test  No.  13,  provided  the  adhesion  of  the  drivers  will  permit 
a  fully  open  throttle  under  so  long  a  cut-off. 

In  case  test  13  can  be  run,  then  another  at  a  still  longer  cut-off, 
as,  for  example,  test  14  at  a  speed  of  80  revolutions,  will  be  at- 
tempted. It  will  be  apparent  that  tests  under  conditions  thus 
chosen  cover  the  entire  range  under  which  the  locomotive  may  be 
operated  with  the  throttle  wide  open.  Thus,  at  any  particular 
speed,  an  attempt  to  use  the  longer  cut-off  would  result  in  a  failure 
of  the  boiler  to  supply  steam,  or  possibly,  at  the  lowest  speed,  in  the 
slippage  of  drivers.  Similarly,  at  any  particular  cut-off,  an  at- 
tempt to  operate  at  a  higher  speed  would  result  in  a  failure  of  the 
boiler  to  supply  steam.  By  combining  the  results  the  effect  of 
either  changes  in  speed  or  changes  in  cut-off  in  the  performance  of 
the  locomotive  can  be  readily  shown. 


To  determine  the  performance  of  the  locomotive  under  varying 
throttle  openings  the  series  100,  101,  102  and  103  will  be  run.  This 
series  will  be  at  a  constant  speed.  The  power  for  all  tests  and,  con- 
sequently, the  drawbar  pull  will  be  constant,  and  will  be  the  same 
as  that  developed  under  a  wide  open  throttle  in  test  2.  For  test 
101  the  cut-off  is  lengthened  and  the  throttle  closed  sufficient  to 
make  the  power  the  same  as  when  with  the  shorter  cut-off  the 
throttle  was  wide  open.  Test  102  is  at  a  still  longer  cut-off,  for 
which  the  throttle  will  be  still  further  closed,  and  test  103,  the 
longest  cut-off  and  the  throttle  of  the  least  opening  for  the  series. 
It  is  evident  that  the  results  of  this  series  will  show  the  relative 
performance  of  the  locomotive  in  doing  a  given  amount  of  work 
under  a  varying  degree  of  throttling. 

Tests  200,  201  and  202  are  under  starting  conditions.  The  speed 
of  all  is  to  be  the  same.  For  test  202  the  reverse  lever  is  to  be  in 
its  extreme  forward  position,  and  the  throttle  opening  as  wide  as 
can  be  allowed  without  danger  of  slipping  the  drivers.  Test  201 
Ls  with  a  shorter  cut-off  and  wider  opened  throttle,  and  test  200 
with  a  full  open  throttle. 

It  should  be  evident  from  the  explanation  which  has  been  given 
that  the  diagrams  Figs.  1  and  2  do  not  attempt  to  show  the  actual 
cut-offs  which  will  be  experimented  upon,  nor  the  precise  number  of 
tests  which  will  be  necessary  to  define  the  performance  of  a  loco- 
motive, but  rather  the  principles  which  will  underlie  the  selection 
of  conditions,  and  the  relation  which  the  several  tests  bear  each 
other.  The  limits  of  performance  will  be  different  for  different 
locomotives,  and  one  of  the  tests  will  be  to  establish  values  for  these 
limits. 

The  several  speeds  employed  for  all  passenger  locomotives  will 
be  those  set  forth  in  Fig.  1,  so  that  the  data  for  the  several  dif- 
ferent locomotives  will  be  strictly  comparable. 
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Compound  pREionT  Locumotivek  will  be  tested  under  condiliona  which 
•re  comparable  with  thoM  specified  (or  simple  looomotiveB. 

Fig*  2— Simple  Freight  Locomotives. 

The  conditions  under  which  freight  locomotives  will  be  tested  will 
involve  the  several  speeds  given  in  Fig.  2.  A  comparison  will  show 
that  while  the  range  of  speed  for  the  freight  locomotive  is  lower  than 
that  fixed  for  the  passenger  locomotive,  the  two  sets  of  conditions 
supply  ample  opportunity  for  the  inter-comparison  of  results  which 
may  be  obtained  from  the  two  classes  of  locomotives. 

The  conditions  specified  for  testing  compoimd  locomotives  are 
necessarily  more  general  than  those  with  reference  to  simple  loco- 
motives, since  it  does  not  appear  that  any  single  diagram  can  be 
made  which  will  serve  to  define  the  conditions  of  running  with 
reference  to  compounds.  For  example,  some  of  the  compounds  sub- 
mitted for  test  may  be  of  such  design  that  a  single  movement  of  the 
reverse  lever  will  change  the  cut-off  in  both  the  high-pressure  and 
low-pressure  cylinder  (or  cylinders).  Others  may  be  so  arranged 
that  the  cut-off  remains  constant  on  the  low-pressure  cylinder  until 
after  that  upon  the  high-pressure  cylinder  has  been  reduced  to  half 
stroke,  and  still  others  may  have  the  control  of  the  high-pressure 
cut-off  quite  independent  of  that  of  the  low-pressure  cut-off.  No 
simple  statement  as  to  cut-off,  or  even  as  to  number  of  expansions, 
will  have  the  same  force  when  applied  to  locomotives  of  these  dif- 
ferent types.  Again,  some  of  the  locomotives  may  have  no  provision 
for  using  high-pressure  steam  in  the  low-pressure  cylinder,  while 
others  may  be  equipped  with  a  by-pass  for  use  at  low  speed.  Ob- 
viously, machines  thus  designed  should  be  tested  with  the  by-pass 
in  use,  as  well  as  without  it. 

In  view  of  these  facts,  it  seems  wise  in  case  of  compound  loco- 
motives, to  reserve  a  specific  statement  of  the  conditions  which  are 
to  prevail  until  the  characteristics  of  each  locomotive  to  be  tested 
are  known.  The  conditions  which  will  then  be  proposed  will  be 
submitted  to  each  exhibitor  interested,  for  criticism,  and  finally 
for  approval. 

In  the  meantime,  it  can  be  said  that  compound  locomotives  will 
be  tested  under  conditions  which  are  comparable  with  those  specified 
for  simple  locomotives.  The  speeds  will  be  the  same  and  the  several 
tests  for  each  speed  will  be  under  such  conditions  of  cut-off  as  will 
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disclose  the  performance  of  the  locomotives  under  a  similar  range 
of  action.  The  conditions  to  be  gpecified  for  each  compound  loco- 
motive will  have  due  regard  for  peculiarities  in  its  design,  to  the 
end  that  the  power  and  efficiency  of  each  machine  may  be  demon- 
strated under  all  conditions  of  running  which  may  have  been  con- 
templated in  its  design. 

Methods  To  Be  Followed  in  Running  a  Test.  In  preparation 
for  a  test,  the  locomotive  will  be  started  and  gradually  brought  to 
the  conditions  of  running  which  are  to  prevail  throughout  the  test. 
When  these  conditions  have  been  secured  the  preliminary  running 
of  the  locomotive  will  be  continued  until  the  rate  of  firing  becomes 
uniform  and  until  all  portions  of  the  locomotive  have  become  warmed 
to  their  work.  When  these  conditions  have  been  secured  two  strokes 
of  a  bell  will  give  a  preparatory  signal.  Thirty  seconds  later  a 
.single  stroke  of  the  bell  will  mark  the  beginning  of  the  test  Upon 
this  stroke  all  water  levels  will  be  observed,  the  ash  pan  cleaned  and 
all  observations  taken,  and  thereafter  all  water  and  fuel  used  will 
be  taken  from  a  weighed  supply.  Throughout  the  test  all  con- 
ditions of  running  will  be  maintained  as  nearly  constant  as  possible, 
observations  being  taken  on  the  stroke  of  the  gong  at  ten  minute 
intervals.  The  duration  of  the  test  will  vary  from  two  to  six  hours, 
depending  upon  the  rate  of  speed  and  load.  The  element  of  control 
in  fixing  the  length  of  the  heavy  power  test  will  be  the  amount  of 
water  evaporated,  no  test  being  ended  until  the  evaporation  equals 
30  lbs.  for  each  square  foot  of  heating  surface.  The  lighter  power 
tests  may  end  after  from  four  to  six  hours. 

A  test  will  be  ended  as  it  began.  The  fire  which,  throughout  the 
test  will  have  not  changed  greatly  in  its  condition,  will  be  brought 
as  nearly  as  possible  to  the  condition  it  had  in  the  beginning,  the 
ash  pan  will  be  cleaned,  the  water  level  in  the  boiler  will  be  made 
to  agree  with  that  of  the  beginning  of  the  test,  and  upon  signal  the 
final  observations  will  be  taken,  and  the  use  of  water  and  fuel  from 
a  weighed  supply  will  cease.  As  soon  as  practicable  after  this  the 
locomotive  will  be  stopped,  the  front  end  cleaned,  and  the  data  of 
the  test  collected  and  made  of  record. 

A  test  will  be  started  not  earlier  than  8  o'clock  on  each  day, 
and  whoi  the  conditions  are  such  as  will  permit  them  to  be  of  short 
duration,  two  tests  may  be  run  on  the  same  day. 

To  avoid  chances  for  error  all  important  observations  will  be 
taken  in  duplicate  by  the  use  of  independent  instruments  and  ob- 
servers. For  example,  the  feed  water  will  be  metered  and  after- 
wards weighed,  the  weighings  constituting  the  real  record,  and  the 
readings  of  the  meter  the  check  record.  The  speed  will  be  indicated 
by  a  Boyer  or  other  speed  indicator,  and  also  by  a  counter  which 
will  register  the  revolutions,  the  latter  supplying  the  real  record, 
and  the  former  the  check  record.  Pressures  will  be  observed  from 
dial  gauges,  and  registered  by  a  Bristol  recording  gauge,  the  ob- 
served pressures  constituting  the  real  record ;  the  recorded  pressures 
the  check.  An  indicator  will  be  used  on  each  end  of  each  cylinder. 
The  smoke  discharge  above  the  locomotive  will  be  so  arranged  as 
to  entrap  all  solid  matter  or  "sparks"  passing  out  of  the  top  of  the 
stack.  A  chemical  analysis  will  be  made  of  the  coal  employed  for 
each  test,  and  of  the  smoke-box  gases. 

In  the  case  of  locomotives  designed  with  special  reference  to  the 
balancing  of  reciprocating  parts,  and  in  the  case  of  others,  the  per- 
formance of  which  may  contrast  with  them,  an  effort  will  be  made 
to  study  the  motion  (rocking,  nosing,  etc.)  of  the  locomotive  as  a 
whole  while  running  at  speed,  in  the  hope  that  a  definite  relation 
will  be  found  between  the  motion  of  the  locomotive  and  its  condi- 
■■  tion  of  balance. 

In  the  case,  also,  of  certain  locomotives  which  will  be  selected 
with  reference  to  their  type  of  boiler,  an  effort  will  be  made  to 
secure  a  record  of  the  direction  and  activity  of  the  water  currents 
circulating  within  several  portions  of  the  boiler  when  the  latter  is 
delivering  steam,  and  especially  of  the  cooler  currents  discharged 
from  the  injectors. 

There  will  be  obtained  for  each  test,  by  direct  observation,  the 
following  facts : 

Position  of  reverse  lever. 
Position  of  throttle. 
Revolutions  per  minute. 
Total  revolutions. 
Pounds  of  coal  fired. 

Pounds  of  non-combustible  material  collected  in  ash  paa. 
Pounds  of  sparks  passing  out  of  the  top  of  the  stack. 
Time  when  one  or  both  injectors  are  in  action. 
Pounds  of  water  weighed  to  injectors. 
Pounds  of  water  lost  by  injector  overflow. 

Record  of  calorimeter  giving  quality  of  steam  in  dome  of  boiler. 
Indicator  cards  from  each  end  of  each  cylinder,  and  from  the 
valve  box  on  one  side. 

Drawbar  stress  as  shown  by  dynamometer. 


Pressures  as  follows : 

Of  steam  in  boiler. 

Of  steam  in  branch  pipe  leading  to  cylinder. 

Of  air  in  the  laboratory    (barometric  pressure). 

Of  air  in  ash  pan. 

Of  gases  in  furnace. 

Of  gases  in  front-end. 
Temperatures  as  follows : 

Of  the  laboratory. 

Of  the  feed  water. 

Of  steam  in  branch  pipe  (for  throttling  tests  only). 

Of  smoke-box  gases.  :  :     .;; 

Of  water  within  the  lower  portions  of  the  boiler  at  points  syste- 
matically arranged. 

Calculated  or  Obsebved  Results.  The  organization  will  be 
such  as  will  allow  the  work  of  the  computing  room  to  keep  pace 
with  the  development  of  observed  data  in  the  laboratory.  The 
data  will  be  presented  in  such  form  as  will  show  the  factjs  in  three 
different  relations. 

1.  The  performance  of  the  locomotive  as  a  whole,  under  which 
relation  general  comparisons  will  be  ba^od  ui>uu  the  work  do\oloi)ed 
at  the  drawbar.:  • 

2.  The  performance  of  the  boiler. 

3.  The  performance  of  the  engines. 

By  having  a  separate  presentation  of  the  engine  and  of  the  boiler 
performance  it  will  be  possible  to  trace  the  effect  of  each  modifica- 
tion in  design,  whether  in  the  boiler  or  engine;  that  is,  changes  in 
boiler  performance  resulting  from  changes  in  proportions  or  forms, 
will  readily  be  traced,  and  changes  in  engine  performances  result- 
ing from  difference  in  design  can  be  accredited  to  their  proper  cause. 
Moreover,  it  will  be  possible  in  the  final  analysis  of  re.sults  to  inter- 
change the  boilers  and  engines  of  different  locomotives,  and  to  pre- 
dict with  certainty  the  general  results  which  would  have  been  ob- 
tained from  a  lixomotlve  made  up  of  any  .such  combination. 

Locomotive  Accessories.  Locomotives  submitted  for  test  must 
be  equipped  with  such  accessory  apparatus  as  may  be  necessary  for 
the  attachments  of  all  instruments  of  observation,  so  that  there 
need  be  no  delay  in  getting  the  locomotive  into  operation  after  it  is 
received  at  St.  Louis.  Such  accessory  apparatus  will  consist  chiefly 
of  indicator  plugs  for  cylinders  and  valve  box,  a  water  gauge  glass 
for  locating  the  height  of  water  in  the  boiler,  reducing  motions  for 
indicators,  plugged  openings  into  the  boiler  front-end,  pipe  connec- 
tions which  will  serve  in  the  attachments  of  gauges,  thermometers 
and  gas  samplers,  a  light  return  crank  for  the  attachment  of  a 
Boyer  speed  recorder  and  a  registering  counter,  a  drilled  coupling 
pin  hole  in  the  foot  plate,  with  a  pin  turned  to  tit.  and  provision  for 
lubricating  all  journals  when  the  locomotive  is  in  motion.  The 
exact  character  of  each  of  these  details  will  be  made  the  subject 
of  a  later  announcement. 

PuBUCATlON  OF  RESULTS.  In  order  that  the  results  may  serve 
the  largest  purpose  possible  it  is  proposed  to  issue  publications  as 
follows : 

1.  Bulletins  of  Announcement.  These  will  constitute  the  com- 
munications of  the  Pennsylvania  Railroad  and  its  Advisory  Com- 
mittee to  the  public,  with  reference  to  their  plans  and  purposes. 
They  will  give  information  to  those  who  may  exhibit  locomotives  for 
test,  and  it  is  hoped  that  they  will  draw  from  those  who  are  in- 
terested, such  suggestions  or  criticisms  as  will  assist  in  furthering 
its  work. 

2.  Bulletins  of  Results.  These  will  be  issued  from  time  to 
time,  and  will  constitute  formal  reports  of  the  performance  of  in- 
dividual locomotives.  It  is  expected  that  when  tests  upon  a  given 
locomotive  have  been  completed,  the  results  obtained,  and  such 
analysis  of  performance  as  may  be  based  thereon,  will  be  entirely 
set  forth  in  a  bulletin. 

3.  A  formal  publication  to  be  issued  at  the  conclusion  of  the 
whole  work,  presenting  in  such  form  as  may  be  hereafter  deter- 
mined, the  facts  and  conclusions  developed  by  the  whole  study. 

[Copies  of  this  first  Bulletin,  and  other  information  pertaining 
to  the  tests  may  be  had  upon  application  to  ¥.  D.  Casanave,  Special 
Agent,  No.  910  Penn  Square  Building,  Philadelphia,  Pa.] 


A  contract  for  forty-eight  625-horse  power  water  tube  boilers 
has  been  awarded  the  Babcock  &  Wilcox  Company  by  the  New 
York  Central  &  Hudson  River  Railroad,  for  installation  in 
their  new  power  stations,  which  will  be  used  for  generating 
power  for  the  electric  locomotive  service,  as  noted  in  our  last 
issue.  The  boilers  will  be  of  the  Babcock  &  Wilcox  forged- 
steel  construction,  designed  to  carry  200  lbs.  working  pressure, 
and  will  be  equipped  with  the  new  patent  superheaters  of 
this  company,  proportioned  to  give  a  superheat  of  200  degrees 
above  the  temperature  of  saturated  steam  at  that  pressure. 
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THE  OIL  HOUSE  AT  THE  DU  BOIS  SHOPS. 


Buffalo,  Rochester  &  Pittsburgh  Railway. 


The  plans  for  the  oil  house  at  the  Du  Bois  shops  of  the 
Buffalo,  Rochester  &  Pittsburg  Railway,  as  indicated  in  these 
engravings,  are  the  result  of  an  extensive  study  of  the  practice 
of  other  railroads  in  the  disposal  of  this  important  factor  of 
the  service.  The  description  of  these  shops  will  be  found  in 
the  April  and  May  numbers  of  this  journal  for  1902. 

The  arrangement  here  shown  permits  of  unloading  oil  and 
placing  it  in  the  storage  tanks  by  gravity.  The  storage  is  In 
the  basement  of  the  building,  the  tanks  having  a  capacity  of 


16  barrels  each.  Compressed  air  is  used  to  raise  the  lubricat- 
ing oils,  while  because  of  the  possibility  of  some,  if  even 
Blight,  mixture  with  water  from  the  air  pipes,  the  coach,  kero- 
Bene  and  signal  oils  are  raised  by  pumps  which  are  operated 
by  band  at  the  delivery  stand.  In  order  to  avoid  placing  the 
large  tanks  under  air  pressure,  the  oils  which  are  raised  by 
air  are  delivered  by  gravity  into  small  reservoirs  made  of  8-ln. 
wrought  iron  pipe,  2  ft.  long.  Check  valves  opening  inward 
allow  these  small  reservoirs  to  fill.  When  full,  air  pressure  is 
admitted  to  them  and  the  oil  is  forced  to  the  outlet,  the  check 
valve  in  the  pipe  from  the  large  tank  closing  against  a 
return  of  the  oil.  Another  check  valve  in  the  delivery  pipe 
prevents  the  oil  from  running  backward  from  this  pipe  and 


Plan  of  Ground  Floor  Plan  of  Basement 

on.  HOUSE  AT  THE  DU  BOIS  SHOPS.  —  BUFFALO,  B0CHE8TEB  &  PITTSBURGH  RAILWAY. 


A.tJ. 


t  >i  to 

-♦• 

'I 

'  If  —  7 ' — 
rfrrrrrn 


lir  Oruu 


BMcinvnt  Floor  Line 


m 


LONGITUDINAL  SECTION  OF  OIL  HOUSE.  —  DU  BOIS   SHOPS. 


filling  the  small  reservoir,  which  can  be  filled  only  by  gravity 
from  the  large  storage  tank,  when  the  pressure  is  off. 

The  tanks  have  8-in.  filling  holes  piped  to  openings  in  the 
floor  above  and  each  tank  also  has  an  18-in.  manhole.  This 
building  also  furnishes  storage  for  waste  and  lamp  chimneys 
and  contains  lockers  for  the  tools  of  the  engine  men.  The 
size  of  the  building  is  60  by  30  ft,  outside. 
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CBOSS  SECTION  OF  Oil.  HOUSE. 


The  extending  use  of  aluminum  for  electrical  purposes  and 
the  wide  prospective  use  for  it  in  the  manufacture  of  thermit, 
makes  the  report  that  a  St.  Louis  man  has  discovered  a  pyro- 
chemical  process  of  manufacturing  aluminum  from  clay  of  con- 
siderable interest,  especially  so  as  he  claims  the  metal  will  be 
greatly  cheapened  by  the  new  process.  The  process,  discov- 
ered by  Mr.  Schwahn,  is  claimed  to  effect  the  reduction  in 
much  shorter  time  than  now  required  and  to  reduce  the  cost 
from  |500  to  |100  per  ion.— Machinery. 
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WHAT  ARE  THE  NEW  MACHINE   TOOLS  TO  BE? 


BY  JOHN   E.    SWEET. 


(A.  Paper  Read  Before  the  American  Society  of  Mechanical  En- 
gineers.     New  York  Meetinff,  December  2,  1903.) 

It  is  a  fact  quite  apparent  to  users  of  machine  tools  (and  first 
among  them  are  the  machine-tool  builders  themselves)  that  the 
new  high-si)eed  tool  steel  calls  for  a  re-designing  of  our  machines 
if  we  are  to  get  even  a  fair  share  of  the  ultimate  possibilities 
whicli  the  new  steel  offers.  I  think  the  machine-tool  builders  will 
admit  tliat  their  machines  must  be  re-designed;  but  to  the  most  of 
them  will  this  mean  an.vthing  but  jiust  to  make  the  driving  elements 
raoi-e  powerful  and  the  machines  stronger,  which  is  as  much  as  to 
sa.v  that  everything  has  been  all  right,  und  all  that  we  need  to  do 
is  to  change  the  strength  and  power.  But  have  they  been  all 
right,  or  even  half  right?  "'^■•f. 

It  can  be  shown  by  figures,  I  suppose  (I  know  it  to  be  a  fact  by 
a  trial  with  models),  that  a  complete  box  is  thirteen  times  more 
rigid  against  torsion  and  four  times  more  rigid  against  bending 
than  the  same  amount  of  material  is  in  the  form  of  side  plates  and 
thin  cross  girts.  It  is  probably  from  four  to  eight  times  more 
rigid  than  the  cross-girt  plan  in  any  form,  and  yet  in  the  case  of 
lathes,  the  whole  business  of  whose  beds  is  to  resist  torsion,  only 
one  or  two  builders  have  had  the  courage  or  audacity  to  adopt  the 
box  form. 

All  planer  beds  can  just  as  well  be  box  beds  with  half  the  cost 
in  patterns  and  foundry  work,  and  so,  too,  the  tables  which  are 
sprung  by  bolting  down  work,  can  ju-st  as  well  be  box  tables  four 
times  as  strong  with  the  same  material,  and  with  a  saving  of  half 
the  cost  in  patterns  and  something  in  the  foundry.  The  whole 
tendency  of  the  cut  is  to  slide  the  work  endwise  of  the  planer  bed ; 
but  who  has  ever  tried  putting  the  slots  crosswise  in  a  way  to  offer 
the  greater  resistance  and  prevent  the  bending  of  the  bed  by  the 
peening  of  the  upper  surface,  as  now  occurs,  which,  with  the 
springing  by  bolting  down  the  work,  are  the  primary  causes  of  cut 
ways  ? 

Some  planer  and  boring  mill  cross  rails  are  of  box  section  in 
the  center,  but  are  thinned  down  at  the  ends  when  fastened  to  the 
housings.  The  mo«t  of  them  are  three  sides  of  a  box  only,  or  one- 
tenth  the  strength  of  a  box,  where  a  plain  .square  box  straight 
through  is  infinitely  better  and  cheaper.  Of  course,  the  boxes  are 
not  to  be  proportioned  from  what  is  in  use  now,  but  from  what  is 
to  be  made  to  meet  the  new  conditions.  To  select  enough  material 
to  meet  the  new  demands,  and  then  put  the  material  in  so  that  It 
will  be  four  times  more  rigid,  will  be  something  like  it.  Housings 
of  box  sections  will  be  just  as  rigid  fore  and  aft,  and  much  more 
rigid  against  side  strain. 

Milling  machines  of  the  planer  style  are  constructed  like  planing 
machines,  seemingly  without  a  thought  but  that  the  conditions  are 
identical,  while  they  are  not.  If  the  bed  of  a  planing  machine  and 
the  table  were  of  the  same  length,  the  weight  of  the  table  and  the 
load  over-running  the  end  of  the  bed  would  soon  wear  the  top  of 
the  bed  crowning  and  the  under  side  of  the  table  concave  to  fit, 
and  it  is  to  counteract  this  tendency  of  gravity  to  wear  them  out 
of  true  that  the  beds  are  made  longer  than  the  tables.  With  the 
milling  machine  the  load  is  less,  more  of  it  in  the  middle  of  the 
table  because  there  is  le.ss  gained  by  putting  on  small  pieces  end 
to  end,  and  the  down  pressure  of  the  big  cutter  always  in  the 
middle  partially,  if  not  wholly,  neutralizes  the  tendency  to  wear 
out  of  true  by  gravity.  When  such  a  machine  has  side  cutters  or 
a  vertical  spindle  the  pressure  is  always  in  the  middle,  first  in  one 
direction  and  then  in  the  other,  exactly  the  reverse  from  the  gravity 
action,  and  instead  of  the  side-guide  of  the  bed  being  longer  than 
the  table  it  should  be  shorter,  by  just  about  the  same  amount  as  the 
bed  of  a  planer  needs  to  be  longer. 

Many  times  the  sliding  piece  and"  its  guides  can  be  the  same 
length  and  keep  straight.  The  things  which  do  not  tend  to  wear  out 
of  true  do  not  wear  much,  and  the  things  which  do  wear  out  of 
true  and  have  to  be  refitted  are  never  just  right  but  when  new  and 
when  so  refitted.  Where  a  short  block  slides  on  a  long  guide,  if  the 
scraper  marks  wear  out  sooner  along  the  middle  than  at  the  ends, 
the  ends  of  the  guide  need  cutting  off,  however  much  over-run  it 
gives  to  the  sliding  block. 

The  draughtsman  dare  not  make  a  drawing  of  an  engine  cross- 
head  over-running  the  guide  one-third  of  its  length  at  each  end; 
the  builder  would  hardly  dare  to  build  it  if  he  did,  and  no  user 
has  the  courage  to  take  out  the  guides  and  cut  them  off  or  cut  away 
the  surface,  even  when  he  knows  it  would  be  money  in  his  pocket, 
but  it  U  the  thing  to  do.  We  find  that  in  the  case  of  a  slipper 
guide,  owing  to  the  effect  of  inertia  and  momentum  giving  a  twist- 
ing  action  to  the  crosshead,  it  is  necessary  to  cut  away  the  guide  so 
that  the  crosshead   will  over-run  very  nearly  one-half  its  l«igth 


before  the  scraper  nuirks  will  show  uniform  wear.  This,  of  course, 
is  subject  to  modifii-ation  according  as  the  center  of  gravity  is 
higher  or  lower,  or  the  speed  of  the  «igine  is  greater  or  less.  We 
are  building  engines  with  the  crossheads  over-running  that  way, 
and  people  buy  them. 

To  get  the  best  out  of  machines,  they  not  only  want  to  be  rigid 
and  true,  but  the  drive  needs  to  be  powerful.  In  this  respect  a 
worm  gear  is  about  as  perfect  as  can  be,  or  cutting  spur  gear  teeth 
spiral  accomplishes  about  the  same  result.  What  appears  as  an 
objection  to  spiral  teeth  is  end  thrust  ngain.st  the  shoulders — this 
does  not  amoimt  to  much,  and  when  the  shaft  runs  in  reverse 
direeticwis  and  end  play  in  the  journals  is  permissible,  the  journals 
keep  in  much  better  condition.  The  mention  of  a  worm  gear  is 
like  the  flaunting  of  a  red  rag  to  some  people,  but  it  has  its  place 
and  a  good  many  mcwe  places  than  it  has  been  used  in.  The 
claimed  objection  is  excessive  friction  and  loss  of  power,  but  the 
.Results  do  not  seem  to  justify  the  claim. 

The  most  perfect  worm  gear  we  have  (theoretically)  is  a  screw 
and  nut,  and  they  do  waste  enormously  in  friction,  and  in  propor- 
tion to  what  they  do  they  wear  out  the  most  of  any  piece  of 
mechanism.  The  most  imperfect  worm  gear  we  have  (theoretically) 
is  the  Sellers  planing  machine  drive,  and  yet  they  never  wear  out, 
and  hence  cannot  lose  much  in  friction. 

In  the  writer's  opinion,  two  of  the  things  which  never  need  to 
have  been  invented  are  the  Hindley  worm  gear  and  a  machine  for 
bobbing  worm  gear.  Experience  convinces  the  writer  that  a 
liberal  pitch  worm  skewed  around  so  as  to  properly  mesh  with 
a  plain  spur  gear,  or  one  with  the  teeth  at  such  an  angle  as  to  skew 
the  worm  a  little  more,  will  run  more  easily  and  last  longer  than 
the  other  sort.  A  machine  driven  with  the  worm  is  positive,  and  if 
there  is  any  chatter  it  comes  from  elasticity  in  the  spindle  or  the 
work  itself. 

If  the  designer  will  analyze  every  detail,  he  will  find  that  many 
of  the  old  features  were  not  right  to  meet  the  old  conditions  and  not 
half  right  for  the  new.  While  manufacturing  is  going  to  call  for 
many  more  simple  machines — that  is,  machines  to  do  one  thing 
rapidly  and  well — the  machines  which  will  do  a  variety  of  work 
will  be  still  in  demand  for  the  sparsely  settled  sections  of  the 
country,  and  the  colonies  will  call  for  the  country  machine  shop 
as  of  old.  It  is  the  hope  of  the  writer  that  this  tirade  will  bring 
out  an  interesting  discussion  on  machine-tool  design  and  the  capa- 
bilities of  the  high-speed  steel,  for  that  is  the  object  of  its  pres- 
entation. 


A  CONVENIENT  BOILER  TESTER. 


During  a  visit  to  the  Du  Bois  shops  of  the  Buffalo,  Rochester 
&  Pittsburg  Railway,  which  were  described  in  the  April  and 
May,  1902,  issues  of  this  journal,  a  convenient  boiler  test- 
ing injector  was  noticed  In  the  shop.      It  consisted  of  r.n 


VIEW   OF  THE    PORT.VBLE   BOILEB-TESTING    IX.TKCTOR. 

Injector  permanently  mounted  on  a  framework  of  piping,  as 
Bhown  in  the  accompanying  view,  whereby  It  may  be  easily 
transported  about  the  shop.  The  device  in  this  form  offers  the 
advantage  that  the  injector  is  located  in  an  easily  accesa- 
ible  position  while  in  use.  A  number  of  these  machines  have 
been  Introduced  into  the  shops  of  this  road  by  Mr.  C.  E. 
Turner,  superintendent  of  motive  power. 
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A  NEW  3-FT.  TREPANNING    MACHINB. 


The  Bickfobd  Drill  and  Tool  Company. 


We  are  pleased  to  learn  that  the  Bickford  Drill  and  Tool 
Company,  Cincinnati,  O.,  have  recently  completed  another  large 
trepanning  machine  for  the  Pennsylvania  Railroad,  which  will 
be  installed  at  the  Altoona  shops  for  service  similar  to  that 
performed  by  its  predecessor.  This  machine  has  been  im- 
proved somewhat  over  the  former  trepanning  machine  which 
they  built  for  the  Altoona  shops,  but  does  not  differ  in  prin- 
cipal details  and  dimensions;    the  more  important  change  is 


THE  NEW  BICKFORD  TREPANNING  MACHINE  FOR  THE  ALTOONA 
SHOPS   OF   THE  PENNSYLVANIA   RAILROAD. 

that  of  a  larger  number  of  feeds  provided,  giving  double  the 
number  available  in  the  former  machine. 

This  tool  is  Illustrated  in  the  accompanying  engraving.  The 
particular  advantage  of  this  type  of  machine  is  that  it  per- 
forms the  various  operations  of  drilling,  boring,  facing,  tap- 
ping and  trepanning,  under  conditions  as  nearly  ideal  as  it  is 
possible  to  attain;  the  very  heaviest  operations  can  be  handled 
in  this  tool  with  no  fear  of  springing,  or  lack  of  rigidity.  The 
head  and  cross  i^il  are,  as  shown,  made  in  one  piece,  so  that 
the  usual  overhang  of  the  spindle  (which  is  the  limitation  of 
other  forms  of  drilling  machinery),  is  entirely  eliminated. 

The  table  of  the  tool  is  adjustable  both  transversely  and 
longitudinally,  and  may  be  slid  back  out  of  the  way  when  not 
needed,  for  which  purpose  an  extension  is  cast  on  the  base. 
The  spindle  has  sixteen  changes  of  speed,  ranging  in  geomet- 
rical progression  from  6  to  60  revolutions  per  minute,  each  of 
which  is  instantly  available  without  having  to  shift  a  belt.  It 
is  also  provided  with  both  hand  and  power  feed  and  quick 
advance  and  return.  The  driving  mechanism  is  located  on 
the  back  of  the  head  and  is  operated  by  levers  which  project 
to  the  front  of  the  machine,  and,  by  being  made  to  receive 


its  power  from  a  constant  speed  pulley,  gives  the  greatest  at- 
tainable economy  of  power.  To  obtain  any  one  of  the  sixteen 
speeds  with  which  the  machine  is  provided,  the  operator  has 
but  to  manipulate  the  levers,  the  proper  position  to  give  the 
correct  speed  for  different  metals  and  diameters  of  tools  being 
shown  by  a  table  attached  to  the  head. 

The  new  feed  mechanism  provides  sixteen  feeds,  ranging  in 
geometrical  progression  from  .01-in.  to  .25-in.,  instead  of  the 
eight  provided  on  the  former  machine.  The  design  of  this 
mechanism  does  not  differ  however  from  that  of  the  other,  any 
feed  being  instantly  obtainable  by  merely  shifting  two  feed 
levers,  which  are  conveniently  placed  on  the  front  of  the  tool. 

PRINCIPAL     DIMENSIONS  ! 

Diameter  of  spindle,  least  section   6  Ins. 

Spindle  bored  to  fit  P.  R.  R.  taper No.  8 

Traverse  of  spindle    3  ft. 

Maximum  distance  under  spindle  over  base 4  ft. 

Size  of  table,  working  surface 24  z  36  ins. 

Height  of  table    18    Ins. 

Transverse  movement  of  table   6  ins. 

Longitudinal  movement  of  table 12  ins. 

Distance  between  housings    3   ft. 

Minimum  revolutions  «f  driving  pulley  to  one  rev.  of  spindle.  .  .6.6  revs. 
Maximum  revolutions  of  driving  pulley  to  one  rev.  of  spindle.  .  .  .66  revs. 

Distance  from  floor  to  highest  point  of  machine 14  ft. 

Floor  space  required 6  ft.  x  5  ft. 

Weight,   net    18.300   lbs. 


What  Is  said  to  be  the  most  dangerous  railway  in  the  world 
is  that  recently  completed  up  the  side  of  Mount  Vesuvius  for 
the  benefit  of  the  many  tourists  that  annually  visit  this  famous 
volcano.  It  is  a  cable  railway  of  the  mono-rail  type,  the  one 
oar  comprising  the  active  rolling  stock  being  supported  by 
two  wheels,  one  at  each  end  of  the  car.  The  center  of  gravity 
of  the  car  is  below  the  top  of  the  supporting  rail,  so  that  it 
balances  without  the  aid  of  supporting  wheels  at  the  sides. 
The  railway  line  runs  to  within  nominally  1,000  feet  of  the 
crater  mouth,  but  the  distance  changes  from  day  to  day  on 
account  of  the  rapid  changes  that  take  place;  accretions  to 
the  sides  of  the  crater  may  materially  increase  the  distance 
one  day,  and  the  fall  of  a  huge  slice  into  the  seething  gulf 
500  feet  below  may  considerably  lessen  the  distance  the  next 
day.  The  maintenance  of  the  line  in  proper  alignment  is  a 
difficult  matter.  Fissures  opening,  the  flow  of  lava,  falling 
cinders,  and  sliding  of  the  roadbed  require  constant  watchful- 
ness and  labor  by  gangs  of  laborers  who  constantly  patrol  it 
during  the  periods  of  operation.  The  "train"  has  no  fixed 
time-table,  the  trips  depending  on  the  activity  of  the  volcano 
and  direction  of  the  wind;  some  days  they  are  entirely  aban- 
doned.— Railway  Machinery.- 


A  GEAR  SHAPER  WITH  AN  INDIVIDUAL  MOTOR  DRIVE. 


In  the  few  years  that  the  Fellows  gear  shaper  has  been 
before  the  public  it  has  achieved  widespread  recognition  for 
its  merits  as  evidenced  most  convincingly  by  the  large  number 
now  in  use.  To-day  nearly  all  shops  that  engage  in  gear  cut- 
ting to  any  extent,  have  one  or  more  of  these  machines  and  it 
is  thus  hardly  necessary  to  enter  here  Into  a  description  of  its 
details;  for  that  the  reader  is  referred  to  the  builders,  the 
Fellows  Gear  Shaper  Company,  Springfield,  Vt.,  for  informa- 
tion relative  to  the  construction  and  operation  of  the  machine. 
However,  it  may  be  briefly  stated  that  the  gear  shaper  differs 
from  the  other  forms  of  gear-cutting  machinery  in  that  it 
replaces  the  rotating  milling  cutter  usually  employed  by  a  recip- 
rocating tool  having  the  form  of  a  spur  gear.  This  planes  the 
teeth  and  at  the  same  time  is  caused  to  revolve  with  the  blank 
intermeshing  precisely  as  its  finished  mate  is  Intended  to.  In 
degree  of  accuracy  this  scheme  compares  with  the  bobbing 
method  of  forming  worm  wheels,  and  also  corresponds  very 
closely  to  the  latter  in  principle.  The  cutters  for  both  may  be 
produced  with  extreme  precision,  especially  for  Involute  gear- 
ing, the  only  type  now  in  common  use,  as  both  then  depend 
on  generation  by  straight  lines.  For  Instance,  a  hob  is  cut  as 
a  perfect  V  thread,  and  the  Fellows  cutter  Is  finished  by  being 
caused  to  roll  against  the  carefully  trued  face  of  an  emery 
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wheel  with  a  motion  simulating  that  of  a  pinion  tooth  against 

a  rack  tooth. 

It  is  the  present  desire  to  call  particular  attention  to  the 
machine  as  now  provided  with  an  individual  motor  drive.  The 
only  special  work  necessary  was  the  casting  of  a  plate  to  span 
the  pillow  blocks  of  the  regular  driving  gear  to  afford  a  sup- 
port for  the  motor,  and  the  substitution  of  a  sprocket  wheel 
for  the  cone  pulley  used  with  belt  drive.  With  these  changes 
a  standard  form  has  been  evolved  as  shown  in  the  accompany- 
ing illustration. 

A   5-horse  power  Crocker-Wheeler  semi-inclosed  motor  sup- 


A  SERVICEABLE  DESIGN  OF  UNIVERSAL  SAV  BENCH. 


With  Tilting  Table. 


Gra;AVES,   KLUSMAN    &    COMPANY. 


t 


The  accompanying  engraving  illustrates  a  particularly  valu- 
able design  of  universal  saw  bench,  with  tilting  table,  which 
will  be  found  a  most  desirable  and  useful  tool  for  any  wood- 
working establishment.  It  has  several  special  advantages  as 
follows:  The  great  variety  and  the  accuracy  of  the  work  it 
will  do;  the  ease  and  quickness  with  which  it  can  be  changed 
from  one  class  of  work  to  another,  and  particularly  the  length 
of  the  belt,  which  is  longer  than  on  any  other  machine  of  this 
class  that  we  know  of. 

An  important  feature  of  the  design  of  this  tool  is  that  the 
frame  proper  and  the  extension  carrying  the  countershaft  are 
cast  in  one  piece,  which  greatly  simplifies  the  machine  and 
also  keeps  the  countershaft  and  saw  mandrel  always  in  line 
with  each  other;  the  distance  from  countershaft  to  mandrel 
is  thus  such  that  all  belt  slipping  is  avoided,  even  when  doing 
very  heavy  work.  By  means  of  the  improved  belt  tightener, 
any  slack  can  be  instantly  taken  up  by  simply  turning  the 
lower  hand-wheel,  which  is  shown  at  the  front  of  the  machine. 

The  table  is  of  iron,  38  x  48  ins.,  ribbed  and  braced  and 
planed  perfectly  true.  The  whole  table  tilts  for  bevel  sawing, 
and  it  can  be  clamped  firmly  at  any  angle  up  to  45  degrees. 
The  opening  in  the  table,  which  is  4^4  ins.  wide  and  21%  ins. 
long,  is  filled  in  with  a  wooden  piece,  so  that  more  than  one 
saw,  or  any  style  of  cutter  head,  up  to  3Va  ins.  wide,  can  be 
used.  The  mandrel,  together  with  pulley  in  the  center  between 
boxes,  is  accurately  balanced  and  the  bearings  are  long  and 
lined  with  the  best  babbitt.  The  mandrel  is  1%  in.  in  diam- 
eter between  the  collars  and  is  raised  and  lowered  by  the  hand- 
wheel  conveniently  placed  just  below  and  in  front  of  the  table. 


A  NOVEL  AKRANGEMENT  OF  LNDIVIDTTAL  MOTOR-DRtVING  FOB 
A  FELLOWS  GEAR  SHAI'ER. 

plies  the  power,  transmitting  it 
with  a  reduction  in  speed  through 
a  Renold  silent  chain  to  the  spindle 
which  usually  carries  the  cone-pul- 
ley. The  speed  is  further  reduced 
through  either  of  the  two  regular 
gear  combinations  which  may  be 
used  alternately,  making  two  speeds 
possible  mechanically.  In  addition, 
the  motor  is  supplied  with  current 
on  the  Crocker-Wheeler  four-wire 
multiple  voltage  system  giving  it 
six  independent  speeds,  and  with 
the  use  of  resistance  twelve  inter- 
mediate ones.   The  upper  ten  of  the 

motor's  eighteen  speeds  constitute  its  working  range,  within 
which,  through  the  faster  gear  combination  it  drives  the  ram 
at  from  94  to  45  strokes  per  minute,  or  with  the  slower  gear 
(ombination,  43  to  20  strokes  per  minute.  The  lower  eight 
available  motor  speeds  may  be  used  to  extend  the  range  down 
to  six  strokes  per  minute,  though  20  is  the  minimum  in  ordi- 
nary practice. 

The  machine  is  capable  of  cutting  external  gears  up  to  36 
ins.  In  pitch  diameter  by  5  ins,  face  and  internal  gears  28 
ins.  in  pitch  diameter  by  3  ins.  face,  allowing  any  diametral 
pitch  up  to  four. 


THE  UNIVERSAL  SAW^  BENCH,  WITH  TILTING  IROX  TABLE.  —  GREAVES.    KLUSMAN  &  CO. 


The  ripping  gauge  is  thoroughly  adjustable,  and  can  lie  set 
at  any  angle  up  to  45  deg.  This  gauge  can  be  set  on  either  side 
of  the  saw,  the  table  being  provided  with  slotted  ways  on 
both  sides,  for  ripping  stock  up  to  IG  ins.  wide  on  the  left  of 
the  saw  and  20  ins.  wide  on  the  right  side  of  the  saw. 

The  countershaft  is  placed  on  a  movable  frame  which  is 
dove-tailed  into  the  main  frame,  as  shown,  for  longitudinal 
movement,  and  adjusted  by  the  lower  hand-wheel  shown  in 
front  of  the  machine.  This  makes  a  most  convenient  and 
easily  maintained  arrangement  of  driving. 

The  extended  experience  of  Greaves,  Klusman  ft  Company 
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A  NEW   3-FT.  TREPANNING    MACHINE. 


THE' iJit  KH»Kn   Drill   ANo  Tm>i.   Comi-any. 


We  strfe  {ileaset]  to  learn  that  the  Bukford  Drill  and  Tool 
Coiupany.  CIntinnatf,  O..  have  recently  completed  another  large 
tripanninK  marhine  for  the  Pennsylvania  Railroad,  which  will 
be  installed  at  the  Alfoona  shops  for  s^rvire  similar  to  that 
pet  id'iU' .(I  Ity  its  pn-di»  t>.ssoi.  This  tnatliini-  h;is  hft'ii  ini 
pruvt'd  somewhat  over  the  former  ireiJaiininK  machine  which 
th'v  built  for  the  Altoona  shops,  hut  does  not  differ  in  prin- 
cipal tletaiis' and,  dimensions:     the  nn)rc  important  change  is 


urn  NK\V    f.HKFOKU   nJKI'.VNM.N).    M\tlll\i:    KM;    lill;   Al.r«H).\.V 
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tiiiil  t>l  H  lait;<  I  iiiiiiilMT  ol  lc.-ii>  providtd,  siviiiu  ddiihic  liic 
miiulM'i-  available  in  tho  former  ma-liine. 

This  tool  is  lllnstrated  in  the  aecompanyinK  engraving.  The 
I»articnlar  advantage  of  this  type  of  machine  is  that  it  per- 
forms the  various  operations  of  drilling,  boring,  facing,  tap- 
ping and  trepanning,  under  conditions  as  nearly  ideal  as  it  is 
possible  to  attain;  the  very  heaviest  operations  can  be  handled 
in  this  tool  with  no  fear  of  springing,  or  lack  of  rigidity.  The 
head  and  ifo.'S  rail  arc,  as  shown,  made  in  one  piece,  so  that 
tlie  usual  overhang  of  the  spindle  (which  is  the  limitation  of 
other  forms  of  drilling  machinery),  is  entirely  eliminated. 

1*116  table  pt-tb^  tool.  Is  adjiistable  l»oth  transversely  and 
longitudinally,  and  may  be  slid  back  out  of  the  way  when  not 
needed,  fot  which  purpose  an  extension  is  cast  on  the  l)ase. 
Tlic  spindle  lias  sixteen  changes  of  spe«Ml.  ranging  in  geomet- 
riful  progression  from  ("•  to  GO  revolutions  per  minute,  each  of 
which  is  instamly  available  without  having  to  shift  a  belt.  It 
is  also  provided  with  both  hand  and  power  feed  and  quirk 
advance  and  return.  The  driving  mechanism  is  located  on 
the  back  of  the  head  and  is  operated  by  levers  which  project 
to  the  front  Oif  the  machine,  anil,  by  being  made  to  receive 


its  power  from  a  constant  speed  pulley,  gives  the  greatest  at- 
tainable economy  of  power.  To  obtain  any  one  of  the  sixteen 
si)eeds  with  which  the  machine  is  provided,  the  operator  has 
but  to  manipulate  the  levers,  the  proper  position  to  give  the 
correct  speed  for  different  metals  and  diameters  of  tools  being 
shown  by  a  table  attached  to  the  head. 

The  new  feed  mechanism  provides  sixteen  feeds,  ranging  in 
geometrical  piogression  from  .oj-in.  to  .25-in.,  instead  of  the 
eight  provided  on  the  former  machine.  The  design  of  this 
mechanism  does  not  differ  however  from  that  of  the  other,  any 
feed  being  instantly  obtainable  by  merely  shifting  two  feed 
levers,  which  are  conveniently  placed  on  the  front  of  the  tool. 

1"KINCII'.4I.     UI.MKN8ION8  :  .   .  . .     .  \," 

I  >iani.'ti>r  of  spindle,  least  swtion .  ,  i'%/.*ii-i'-'.  ii;-,v€  ins. 

Spindle  bored  to  fit  P.  R,  R.  taper  .^.,,^...^.ii.i..,,i^i.ii'i,.i'':;.t^^:.Hik:& 

Travorsc  of  spindle    '. y.  .■.•.  •;.  ',  , ,'» ....:;;'.»«">••  ^••■'  •' ■'^'-  ft- 

.Maxiiniiin  distance  under  spindle  over  base  .  .■..i-'.,.. ..vV*- '.'... "*  '*■ 

Size  of  table,  working  surfaee .  ..-.'•<".  •";.,.,;('.■•.  .4. .24  x  3»;  ins. 

Height    of  table    - ... . . ....  ,v<...i  .>  ,*..  i,'. .  .,.^.»  •  •  18    ins. 

Transverse  movement  of  table   .  .•i.-.-^.„.',-i,~,.,"V>i  ,.;:...■>>»'......-.•  6   ins. 

l.oni;itudiiial  movement  of  table  ..  ..,i  ....'......•,  j ............  12  ins. 

Distanee   between    housings    ...,.......,,;.....,. 3    ft. 

Mliiiniiim  revolutions  of  drivinx  pulley  to  one  rev.  of  spindle.  .  .6.6  r«»vs. 
.Maximum  revolutions  of  driving  pulley  to  one  rev.  of  spindle.  .  .  .(JO  revs. 

Distance  from  floor  to  highest  point  of  machine - 14  ft 

Floor  spaee  required    6   ft.   x   fi   ft 

Weight,    net     IS  .^ttO    ll>s 


What  is  said  to  be  the  most  dangerous  railway  in  the  world  , 
is  that  recently  completed  up  the  side  of  Mount  Vesuvius  for 
the  benefit  of  the  many  tourists  that  annually  visit  this  famous 
volcano.  It  is  a  cable  railway  of  the  mono-rail  type,  the  one. 
car  comprising  the  active  rolling  stock  being  supported  by 
two  wheels,  one  at  each  end  of  the  car.  The  center  of  gravity 
of  the  car  is  below  the  top  of  the  sui)porting  rail,  so  that  it 
i)alances  without  the  aid  of  supporting  wheels  at  the  sides. 
The  railway  line  runs  to  within  nominally  1.000  feet  of  the 
' fater  mouth,  but  the  distance  changes  from  day  to  day  on 
account  of  the  rapid  changes  that  take  place;  accretions  to 
the  sides  of  the  crater  may  materially  increase  the  distance 
one  day,  and  the  fall  of  a  huge  sli«e  into  the  seething  gulf 
."(lo  feet  below  may  <'onsiderably  lessen  the  distance  the  next 
day.  The  maintenance  of  the  line  in  proper  alignment  is  a 
ditlii-ult  matter.  Fissures  opening,  the  flow  of  lava,  falling 
cinders,  and  sliding  of  the  roadbed  require  constant  watchful- 
ness and  labor  by  gangs  of  laborers  who  constantly  patrol  it 
during  the  periods  of  operation.  The  "train"  has  no  fixed 
time-table,  the  trips  depending  on  the  activity  of  the  volcano 
and  direction  of  the  wind;  some  days  they  are  entirely  aban- 
doned.—/?oJ/i<«i/  Marhinery. 


A  GEAR  SHAPER  WITH  AN  INDIVIDUAL  MOTOR  DRIVE. 


In  the  few  years  that  the  Fellows  gear  shaper'has  been 
before  the  public  it  has  achieved  widespread  recognition  for 
its  merits  as  evidenced  most  convincingly  by  the  large  number 
now  in  use.  To-day  nearly  all  shops  that  engage  in  gear  cut- 
ting to  any  extent,  have  one  or  more  of  these  machines  and  it 
is  thus  hardly  ne-essary  to  enter  here  into  a  description  of  its 
details;  for  that  the  reader  is  referred  to  the  .builders,  the 
Fellows  IJear  Shaper  Company,  Springfield,  Vt.,  for  informa- 
tion relative  to  the  construction  and  operation  of  the  machine. 
However,  it  may  be  briefly  stated  that  the  gear  shaper  differs 
from  the  other  forms  of  gear-cutting  machinery  in  that  it 
replaces  the  rotating  milling  cutter  usually  employed  by  a  recip- 
rocating tool  having  the  form  of  a  spur  gear.  This  planes  the 
teeth  and  at  the  same  time  is  caused  to  revolve  with  the  blank 
intermeshing  precisely  as  its  finished  mate  is  intended  to.  In 
degree  of  a<curacy  this  scheme  compares  with  the  bobbing 
method  of  forming  worm  wheels,  and  also  corresponds  very 
closely  to  the  latter  in  principle.  The  cutters  for  both  may  be 
produced  with  extreme  precision,  especially  for  involute  gear 
iug,  the  only  type  now  in  common  use,  as  both  then  depend 
on  generation  by  straight  lines.  For  instance,  a  hob  is  cut  as 
a  perfect  V  thread,  and  the  Fellows  cutter  Is  finished  by  being 
latised  to  roll  against  the  carefully  trued  face  of  an  emery 
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wh.'fl  wiih  a  motion  sinvulatiiig  that  of  a  pinion  tooth  against 
a  fa«  i<  tootli. 

It  IS  the  pns.'iit  (Lsire  to  call  paiticular  attention  to  tbe 
ma.  hine  as  now  provided  with  an  individual  motor  drive.  The 
only  special  work  neeessary  was  the  casting  of  a  plate  to  span 
the  pillow  blocks  of  the  rej^ular  driving  gear  to  afford  a  sup- 
port for  the  motor.  an<l  the  s-ub.^iitiition  of  a  sprocket  wh.eel 
for  the  cone  pulley  used  with  belt  <lrive.  With  these  changes 
a  staufiard  form  lias  lu » n  evolved  as  shown  in  the  accompany- 

inq  illustration. 

A    r.-hors.'    i)OWe#:  Crocker-Wheeler   semi-inclosed    motor   sup- 


A  SERVICEABLE  E«SIGN  <)F  UNIVERSAL  SAW  BENCH. 


vWiTH  TiLTixo  Tauu; 


t  REAVES,   KIXSMAN"    &    GOJIPA^Sr. 


The  accompanying  engraving  illustrates  a  particularly  valu 
able  design  of  universal  saw  bench,  with  tilting  table,  ■which 
will  be  found  a  most  desirable  and  useful  tool  for  any  wo«wi 
working  establishuient.  It  has  several  special  advautages  as 
follows;  The  great  variety  and  the  accuracy  of  the  work  it 
will  do;  the  case  and  quickness  with  which  it  can  be  change-i 
from  one  class  of  work  to  another,  and  painicularly  the  length 
of  the  belt,  which  is  longer  than  on  any  other  machine  of  this 
class  that  we  know  of. 

An  important  feature  of  the  design  of  this  tool  is  that  the 
frame  proper  and  the  extension  carrying  ibe  countershaft  arc 
rast  in  one  pie«.e,  whi<  h  greatly  simi)lities  the  ma»hiue  au'i 
also  keeps  the  countershaft  and  saw  mandrel  always  in  line 
with  each  other;  the  distance  from  countershaft  to  mandrel 
is  thus  such  that  all  bnlt  slipping  is  avoide<l.  even  when  doing 
very  heavy  work.  Hy  means  of  the  improved  belt  tightener. 
any  slack  can  be  instantly  taken  up  by  simply  turning  the 
lower  hand-wheel,  which  is  sUown  at  the  front  pf  the  machine 

The  table  is  of  iron,  aS  x  48  iii^.,  rii.li.'d  and  braced  and 
planed  perfectly  true.  The  whole  table  lilt.-^  for  bevel  sawing, 
and  it  can  be  clamped  firmly  at  any  angle  up  to  4a  degrees. 
The  opening  in  the  table^  Wlii<ih  is  4^4  ins.  wide  and  2IH  ins- 
long,  is  filled  in  with  a  wooden  pie<e,  so  that  more  than  one 
saw,  or  any  style  of  cutter  head,  tip  to  SVa  ins.  wide,  can  be 
used.  The  mandrel,  together  with  pulley  in  the  center  between 
boxes,  is  accnrately  balanced  and  "fh^  bearings  are  long  aii'i 
lined  with  tbe  best  bal)bitt.  Tlie  mandrel  is  1^4  in.  in  diam 
eter  between  Th<*  collars  aD<l  is  raised  and  loweied  by  the  hand 
wheel  conveniently  jila(«Mi  jii^t  below  n.nd  in  front  of  the  laliNv 


A  NOVTL  AKRANUEMEKT  OF  INDIVmrAL   M(>TOR-nRI^^^■^;  iXMl 
A   FF.T.I.OWS   (KAR  SUAI'tK. 

plies  the  power,  transmitting  it 
with  a  reduction  in  speed  through 
a  Renolil  silent  chain  to  the  spindle 
wliiih  usually  carries  the  cone-pul- 
ley. The  speed  is  further  reduced 
(lii(jugh  either  of  the  two  regular 
licar  ronibinations  which  may  be 
used  aliernately,  making  two  speeds 
pos.^ibb'  mechanically.  In  addition, 
the  moioi'  is  supplied  with  current 
on  til.'  Crocker-Wheeler  four-wire 
iiiiiliipie  voltage  system  giving  it 
six  indt'iieiident  speeds,  and  with 
the  use  of  resistance  twelve  inter- 
mediate ones.    The  upper  ten  of  the 

motors  eighteen  siieeds  constitute  its  working  range,  within 
which,  through  the  faster  gear  combination  it  drives  the  ram 
ai  from  JM  to  45  strokes  per  minute,  or  with  the  slower  gear 
( omliiiiation,  4:*.  to  UM  strokes  per  minute  The  lower  eight 
a\ailalile  motor  speeds  may  be  used  to  extend  the  range  down 
to  six  strokes  per  minute,  though  '20  is  the  minimum  in  ordi- 
nary ju-actice.  -'V,: 

The  machine  is  capable  of  cutting  external  gears  up  to  36 
ins.  in  pitch  diameter  by  5  ins.  face  and  internal  gears  28 
ins.  in  pitch  diameter  by  3  ins.  face,  allowing  any  diametral 
pitch  up  to  four.  ^  y  4' 


rue  irXlVtatftAIi  «AVV  DENCn,  WITH  TlT.Trx*;  IRON    r.\ui.K.  —  «.KKAVKS.    KHMMAN  A    <  <• 


The  rip|>ing  gauge  is  tiioronghly  adjustable,  and  can  lie  set 
at  any  angle  up  to  4r>  deg.  This  gauge' can  be  set  ©n  either  side 
of  the  saw,  the  table  bein^  provid«d  with  slotted  ways  on 
both  sides,  for  lipping  sioik  up  to  Iti  ins.  wiih-  on  the  left  of 
the  saw  and  20  ijis.  wide  on  the  right  sid«'  of  ilie  saw. 

Tbe  countershaft  is  placed  on  a  moMable  frame  wbi.  ii  i> 
dove-tailed  into  the  majn  frame,  as:  shown,  for  longitudinal 
movement,  and  adjusf«Ml  by  the  lower  hand  wheel  shown  in 
front  of  the  mai-hine.  This  makes  a  most  (<invenieni  and 
easily  maintained  arrangement  of  driving. 

The  extended  experience  of  Greaves,  Kinsman  Jb  Company 
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In  the  manufacture  of  iron-working  tools  has  placed  them  in 
an  enviable  position  to  make  the  rapst  valuable  applications 
of  the  laws  governing  machine  tool  design  to  the  various 
types  of  woodworking  machinery,  which  they  build.  One  of 
the  most  noticeable  features  of  this  machine  is  its  rigidity— this 
together  with  its  simplicity  and  compactness  make  it  a  most 
desirable  tool.  The  application  of  these  sensible  principles  to 
the  design  of  woodworking  machinery  appears  to  be  a  step  in 
the  right  direction,  and  will  render  them  invaluable  to  users 
who  desire  the  maximum  output  and  freedom  from  repairs. 


NEW  STANDARD   REYNOLDS-CORLISS  ENGINE. 


AN 


IMPROVED    CYLINDER    EMERY-VHEEL   FACE 
GRINDER. 


With  Ha>'d  and  Automatic  Feed  and  Tb.wel. 


The  accompanying  engraving  presents  a  comprehensive  il- 
lustration of  the  improved  cylinder  face  grinder,  designed 
for  either  flat  or  concave  face  grinding,  which  is  built  by 
Chas.  F.  Spery,  Rockford,  111.  This  tool  is  a  very  substantial 
and  well  built  machine  and  is  adapted  to  the  heaviest  grinding 
where  absolute  rigidity  is  a  jequirement. 

This  tool  will  handle  work  30  ins.  long  and  6  ins.  wide,  and 
is  adapted  for  grinding  surfaces  on  steel  or  iron,  whether 
soft  or  hardened.  The  table  has  three  tee  slots  to  facilitate 
fastening  jigs,  for  the  rapid  setting  and  clamping  of  dupli- 
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cate  pieces  of  work.  As  shown  in  the  engraving,  the  tool  is 
equipped  for  grinuing  small  castings  of  a  special  shape,  being 
provided  with  a  special  clamp  operated  by  an  adjustable  toggle 
lever  so  that  the  work  may  be  clamped  absolutely  rigid  and 
with  the  utmost  rapidity. 

The  grinding  wheels  used  upon  the  Spery  grinder  are  of 
the  cylindrical  type,  the  range  of  sizes  being  from  12  to  20 
inches,  so  that  all  classes  of  work  may  be  accommodated.  The 
chuck  is  of  cast  steel,  of  a  special  design  and  with  a  screw 
flange  to  set  the  wheel  out  when  worn  down  even  with  its 
face.  The  arbor  is  of  hardened  steel,  2  7-16  ins.  in  diameter 
and  runs  in  journals  of  extra  length.  A  phosphor-bronze 
end  thrust  bearing  is  provided  at  the  outer  bearing  to  take 
caie  of  the  thrust  imposed  by  the  grinding  operations 

The  table  is  provided  with  adjustments  in  either  direction, 
the  hand  wheels  for  the  same  being  shown  at  the  front  of  the 
machine.  The  adjustment  is  thus  universal  to  permit  of 
concave  grinding,  but  <an  be  easily  arranged  for  flat  grind- 
ing. In  addition  to  the  hand  adjustment  an  automatic  feed  is 
provided  for  both  motions  of  the  carriage.  The  rigidity  made 
possible  by  the  design  of  this  tool  may  be  estimated  from  the 
fact  that  its  total  weight  complete  is  2,800  lbs. 


Allis-Chalmebs  Company. 


In  the  accompanying  engraving  we  illustrate  a  new  type  of 
Corliss  engine  which  is  being  brought  out  by  the  Allis-Chal- 
mers  Company  from  the  designs  of  Mr.  Irving  H.  Reynolds. 
The  field  of  the  Corliss  engine  design  has  been  so  fully  worked 
over  in  the  past,  and  the  accepted  designs  have  become  so 
simple,  that  no  strikingly  novel  designs  are  to  be  expected; 
this  new  engine,  however,  represents  the  experience  of  twenty- 
six  years  in  building  of  Corliss  engines,  and  combines  all  of  the 
more  desirable  elements  of  the  best  designs. 

Engines  of  the  type  illustrated  are  being  built  in  seven  sizes, 
ranging  from  50  to  500  horse-power,  and  are  designed  for 
steam  pressures  up  to  150  lbs.  A  novelty  is  introduced  in  that 
they  are  built  of  somewhat  shorter  strokes  than  have  hereto- 
fore been  customary  in  Corliss  engines,  with  the  idea  of 
economizing  in  space  and  making  the  construction  more  rigid. 
The  speeds  are  also  somewhat  higher  than  usual,  ranging  from 
110  to  150  revolutions  per  minute,  although  these  speeds  are 
not  higher  than  those  at  which  the  Reynolds-Corliss  engines  of 
older  design  are  frequently  operated. 

The  frame  is  cast  in  one  piece  with  the  slide,  the  construc- 
tion being  of  the  box  type,  resting  on  the  foundation  for  its 
entire  length.  The  main  bearing  shells  are  bored  into  the 
frame,  thus  insuring  a  solid  bearing  and  also  permitting  the 
easy   removal  of  the  shells  by  rolling  them  out   around   the 
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shaft.  The  slide  is  of  the  barrel  type  with  bored  guides.  The 
cross  head  is  fitted  with  babbitt-faced  shoes  with  wedge  adjust- 
ment. The  piston  rod  is  screwed  into  the  crosshead  and  held 
firmly  with  a  steel  lock  nut.  The  cylinder  is  of  the  round 
cornered  type,  lagged  with  planished  steel,  and  is  fitted  with 
double  ported  steam  and  exhaust  valves.  The  cylinder  is  set 
on  a  cast  iron  base  plate,  which  extends  under  the  valve  gear, 
serving  as  a  drip  pan. 

The  valve  gear  is  of  the  usual  Reynolds-Corliss  type,  the 
wrist  plate  being  of  skeleton  pattern  and  fitted  with  a  new  type 
of  disconnecting  device  which,  while  clamping  the  hook  rod 
firmly,  is  very  easily  detached  by  hand.  The  dash  pots  are  of 
a  differential  plunger  type  without  leathers  or  packing  of  any 
kind.  The  regulator  is  of  the  high-speed  weighted  type,  de- 
signed to  control  the  engine  within  narrow  limits  of  speed 
variation. 

The  connecting  rod  is  of  steel  with  solid  forged  ends,  and  is 
fitted  wit'i  bronze  boxes,  adjustable  by  means  of  screw  actuated 
wedges.  The  box  on  the  crank  pin  end  is  babbit-lined.  The 
crank  is  of  a  plain  type,  polished  on  the  face,  and  is  protected 
by  a  planished  steel  oil  guard,  which,  however,  is  not  shown 
in  position  in  this  view.  The  crank  and  crosshead  pins  and 
main  journals  are  of  the  liberal  size  ordinarily  used  with  the 
heavy  duty  Reynolds-Corliss  engines. 

In  brief,  the  engine  is  strong,  simple  and  compact,  and  while 
nothing  has  been  added  for  ornamentation,  nothing  contribut- 
ing to  economy  or  durability  has  been  omitted,  and  the  machine 
should  find  a  large  sale  among  power  users  who  appreciate 
quality. 


^ 
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THE  KILGORE  DIRECT-ACTING  STEAM  SHOVEL. 

The  new  Kilgore  direct-acting  steam  shovel,  herewith  illus- 
trated, possesses  some  features  that  are  distinctly  in  advance 
of  the  practice  for  machines  of  this  character.  The  record 
made  by  this  type  of  machine  is  now  attracting  considerable 
attention  to  its  way  of  doing  business,  which  is  peculiarly  its 

own. 

These  shovels  are  direct  acting,  all  movements  of  the  dipper 
are  controlled  by  four  powerful  steam  cylinders,  operated  by 


steam  used  for  one  motion  of  the  dipper  is  that  to  fill  each 
cylinder  once  only.  All  motions  of  the  dipper  can  be  reversed 
instantly  and  with  equal  power. 

This  shovel  is  self-propelling,  and  can  be  taken  to  and 
operated  in  places  where  it  is  impossible  to  use  large  shovels. 
It  has  all  means  within  itself  to  accomplish  results  that  are 
usually  obtained  by  extraneous  aids.  If  the  front  trucks  are 
derailed,  the  dipper  can  l>e  lowered  to  the  ground,  and  by  using 
the  lifting  and  swinging  cylinders,  the  front  end  of  the  car  can 
be  easily  and  quickly  raised  and  swung  on  the  track. 


GENERAL  VIEW   OF  THE  NEW^   KILGOBE  DIRECT- ACTING   RAILROAD    STEAM    SHOVEL. 


only  two  levers,  which  gives  a  range  of  action  not  possessed 
by  any  other  shovel,  responding  to  every  move  of  the  levers 
and  always  in  the  direction  of  the  motion  of  the  hand. 

A   distinct  advance  in  the  operative  construction  of  these 
machines  is  in  the  absence  of  all  chains,  chain  sheaves,  wind- 


The  dipper  Is  arranged  to  be  moved  forward  or  back  by 
means  of  the  forcing  cylinder,  thus  giving  a  chance  to  with- 
draw the  dipper  from  the  bank  when  full,  and  dump  without 
going  cfear  through  to  top  of  the  bank.  This  movement  may 
also  be  used  to  spot  cars  when  dumping.    The  dipper  may  be 


DETAILS  OF  THE  21^-YABD  KILGORE  DIRECT-ACTIXG   SHOVEX. 


ing  drums,  friction  clutches,  gears  or  cables.  All  small  details 
seen  on  other  machines  of  the  kind  are  eliminated,  and  all  the 
machinery  is  direct  connected  and  direct  acting.  In  fact,  this 
machine  stands  alone  in  the  application  of  first  principles  of 
mechanics  to  rapid  and  effective  work  in  its  field. 

The  construction  is  almost  entirely  of  steel,  and  therefore 
up-to-date  from  the  designers'  standpoint.  The  steam  consump- 
tion is  low,  since  the  steam  is  used  expansively  and  in  accord- 
ance with  the  amount  of  work  done,  the  point  of  cutoff  always 
being  under  control  of  the  operator.    The  maximum  amount  of 


shaken  violently  to  toss  off  sod  or  any  large  objects  too  large 
to  pass  through  dipper  opening.  By  working  the  two  pistons 
at  once,  the  dipper  can  be  moved  in  a  direct  line  to  any  point 
desired,  It  will  also  dig  in  any  material,  or  nose  around  a  root 
or  rock.  These  features  are  a  recounting  of  only  a  few  of  the 
favorable  things  that  may  be  said  about  the  machine,  which 
is  set  up  to  conform  to  standard  railroad  clearances  and  can 
be  used  in  any  place  where  rails  are  laid.  The  capacity  of  the 
shovel  is  from  1V4  to  21^  yards.  This  machine  is  built  by  the 
Kilgore  Machine  Company,  Minneapolis,  Minn. 
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in  the  manufacture  of  iron-working  tools  has  placffl  theiu  in 
nn  pnviaiile  position  to  make  the  most  valuable  applications 
of  ih»'  laws  Koveruins;  niachiue  tool  dtsigu  lo  the  various 
types  of  woodworking  machinery,  which  they  build.  One  of 
tile  most  noticeable  features  of  this  ma.hino  is  its  rigidity— this 
together  with  its  simplicity  and  compactness  make  it  a  moat 
desirable  tool.  The  application  of  these  sensible  principles  to 
the  desigm  of  woodworking  machinery  appears  to  be  a  step  in 
the  right  ilirection,  and  will  render  them  invaluable  to  users 
who  desire  the  maximum  output  and  freedom  from  repairs 


AN     IMPROVED    CYLINDER    EMERY-WHEEL    FACE 

GRINDER. 


VVnii  Ham*  and  Ai  tomaiic  l-Vtu  am»  Thavkt,. 


The  accompanying  engraving  presents  a  comprehensive  i 
hisiraiion  of  the  imiiroved  cylinder  fate  grinder,  designed 
lor  either  flat  or  roui-ave  fa<'e  grinding,  which  is  built  by 
t'has.  R  Spcry,  Rockford.  111.  This  tool  is  a  very  .substauiia! 
and  well  built  machine  and  is  adapted  to  tlie  heaviest  grinding 
where  absolute  rigidity  is  a  requireiuent. 

This  tool  will  handle  work  oO  ins.  long  and  •;  m^.  wiUf.  aim 
i.-i  adapted  for  grinding  surfaces  on  steel  or  iron,  svlifthvi 
soft  or  hardcne<i.  The  table  has  three  tee  slots  to  facilitate 
fastening  jigs,  for  the  rapid  setting  and  clamping  of  dupli- 


jiiifc  si'JtJcv  vv',t>i»K«  «sq8RtfwMekr.>At 


I    >.i:i\i>ii: 


NEW  STANDARD    REYNOLDS-CORLISS   ENGINE. 


A IXI .S -C H  A  I.  M  KKS   Co M  I" \  .N  Y . 


,ai.'  i,ie«'i's:  air  Work.  As  shown  in  the  engraving,  the  tool  is 
.qiiil.ped  for  griiHiing  small  castings  of  a  si)Ocial  shape,  being 
i)rovMled  with  a  special  clamp  operated  by  an  adjusial»U'  toggle 
lever  so  that  the  work  may  be  <-lamped  absolutely  rigid  and 
with    the   titmost    rapidity. 

The  giinding  wlieels  used  ujiou  the  Spery  grinder  are  of 
the  cylindricaltype.  the  range  of  sizes  being  from  J-'  to  20 
inches,  so  that  all  classes  of  work  may  be  aciomnunlateil.  The 
.  hurk,  is  of  cast  steel,  of  a  spei  ial  design  aiul  with  a  .sck-w 
Ihirige  to  .=sel  the  wheel  out  wlien  worn  down  even  wiih  its 
facp  The  ariior  is  of  hardened  steel,  2  7-1  •:  ins.  in  diamcier 
and  runs  in  journals  of  extra  length.  A  phosi)h(ir  i>ion/e 
end  thrust  hearing  is  provided  at  the  outer  bearing  to  take 
cuie  of  the  thrust  impeded  by  the  grimling  operitions'     o 

Th8  table  is  provided  with  adjustments  in  either  direction. 
(la-  hand  wheels  for  the  samo  being  shown  at  the  front  of  the 
machine.  The  adjustment  ir.  thus-  uunrr.-al  to  permit  of 
toncave  grinding,  but  tan  1"'  tasiiy  ariiuged  for  Hat  .:;riii(l 
ing.  In  addition  to  the  hand  adjustment  an  automatic  feed  is 
provided  for  both  motions  of  the  earriage.  The  rigidity  made 
possible  by  th.'  <lesign  of  this  tool  may  be  estimated  from  the 
fai  t  that  its  total  weight  coniplt't».'  is  2,S00  lbs. 


In  tin;  U(  comjianying  engraving  we  illustrate  a  new  typp  of 
Corliss  engine  which  is  being  brought  out  by  the  Allis-Chal- 
mers  Company  from  the  designs  of  Mr.  Irving  H.  Reynolds. 
The  field  of  the  Corliss  engine  design  has  been  so  fully  worked 
over  in  the  past,  and  the  a-i  epted  designs  have  become  so 
simple.  I  hat  no  strikingly  novel  designs  are  to  be  e.xpected; 
this  new  engine,  however,  represents  the  experience  of  twenty- 
sixyoars  in  building  of  Corliss  engines,  and  combines  all  of  the 
more  (iesirable  elements  of  the  best  designs.        ^  /. 

ICngines  of  the  type  illustrated  are  being  built  in  seven  sizes, 
ranging  from  50  to  r»oO  horse-powder,  and  are  designed  for 
steam  pressures  up  to  ir^O  lbs.  A  novelty  is  introduced  in  that 
iliej-  are  built  of  somewhat  shorter  stroke.«!  than  have  hereto- 
fore been  custoniary  in  Corliss  engines,  with  the  idea  of 
erunomizing  in  spa>  e  and  making  the  construction  more  rigid. 
The  speeds  are  also  somewhat  higher  than  usual,  ranging  from 
110  to  150  revolutions  per  minute,  although  these  speeds  are 
not  higher  than  those  at  which  the  Reynolds-Corliss  engines  of 
older  design  are  frequently  operated. 

Tiie  frame  is  cast  in  one  piece  with  the  slide,  the  ronstruc- 
fion  l»eing  of  the  box  type,  resting  on  the  foundation  for  its 
entire  length.  The  main  bearing  shells  are  borfMl  into  the 
frame,  thus  insuring  a  solid  bearing  and  also  permitting  the 
easy    removal   of  the   shells   by   rolling  them   out    around    the 


III' 


hi 


-h   \     <<\     »!<H{|/u\T\t     ?lKtX(rt4Wt-<»ULrSS  . K^^^ 


.-haft.  The  slide  is  pf  the  barrel  type  witli  lioied  guides.  fh« 
«ross  head  is  fitted  with  babbitt-fa<e<l  shoes  with  wedge  adjust- 
ment. The  piston  rod  is  .scrmved  into  the  crosshead  and  helti 
liniily  with  a  steel  Jock  nut.  The  cylinder  is  of  tlie  round 
1  ornered  type,  lagged  with  jilanished  steel,  and  is  fitted  with 
double  itorted  steam  and  exhaust  valves.  The  cylinder  is  set 
on  a  cast  iron  base  plate,  whieli  extends  under  the  valve  gear, 
serving  as  a  drip  pan. 

TTlie  Vai^  ge^i*  is.ijf' the  nsual  Reynolds-Corliss  type,  the 
wrist  }>late  being  of  skeleton  pattern  and  fitted  w^ith  a  new  type 
of  disioiiJierting  deviec  wliirii,  while  elamplng  the  hook  nxi 
firmly,  is  very  easily  d<'tacheil  by  hand.  The  dash  pcits  are  of 
a  difft^ential  i)lunger  type  witliout  leathers  or  pa«'king  of  any 
kind.  The  regulator  is  oif.  the  high-speed  weighted  type,  de- 
si^tied  to  control  the  engine  wit  hill  harrow  limits  of  speed 
variation.  \  :  . 

The  connecting  rod  is  of  .steel  with.>solid  forged  ends,  and  i^ 
tilted  wit'i  liroii/.e  lioxes,  adjustable  by  means  of  screw  actuated 
widgis.  The  box  on  the  crank  pin  end  is  babbit-lined.  The 
efank  is  of  a  plain  type,  polished  on  the  face,  and  is  protected 
by  a  planished  steel  oil  guard,  which,  however,  is  not  shown 
in  position  in  this  view.  The  crank  and  crosshead  pins  and 
main  journals  are  of  the  liberal  size  ordinaiily  used  with  the 
lie;ivy  duty  Revnolds-Corli.^s  engines. 

In  brief,  the  engine  is  strong,  simple  and  compact,  and  whil* 
nothing  has  been  added  for  ornamentation,  nothing  contribut 
ing  to  economy  or  durability  has  been  omitted,  and  the  machin* 
should  find  a  large  sale  among  power  users  who  appreciate 
(luality. 
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THE  KILGORE  DIRECT-ACTING  STEAM  SHOVEL, 

Thf  ti«"\v  Kiljiorc  dirtHt-ai  ting  steam  shovel,  lierewitli  JlUtS-; 
t rated,  possesses  some  features  tlwU   are  .listinVtly  in  mlvaiit-e 
of   the   i»ra«tue   for   machines  of   tliis   charai  ler.      Tlie    recoril: 
made  l.y  this  lypo  of  maihine  is  now  attractinji  iousi(leral>:|^ 
attention  to  its  way  of  doins  h'lsiness,  whieh  is  pecv»liaFlyr^ 

own.       ■:'.''--...;■•.■,■-■-    -v- ;...;■  ..  ■':' 

Theso  shtn'Pls  iire  direet  a«Yihg.  all  movements  of  the  diM»er. 
are  controlled  by  four  powerful  steam  cylinders,  operated  by 


steam  use4' for  one  m<)Uon  of  ^^^^^  that  to  fill  ea.  h 

cyHnder  once  only.    AJl  motions  of  the  dipper  can  be  reversed 
iinktantly  sihd  with  equal  power.     :::.;v     r>    ./-^:^^^    -     , 

This,  shovel  is  self-proiM^UinK,  and  -«»i«  be  takes  td  and 
:<>jperaie<l  in  places  where  it  is  impossible  to  use  large  shovels. 
H  has  alt  means  within  itself  to  aetomidish  results  that  an 
tijsuaViy  obtained  by  ex  t  rah  eons  aids.'  Ff  the  front  trm  ks  ar. 
.  derailed.,  tin?  dipijor  can  I >e  lowered  to  the  ground,  ami  by  ui?inK 
the  lift insT  and  swinijinc  cyliiiders.  the  front  end  of  the  car  can 
be  easily  and  quiekly  raised  and  sw^ung  on  the  track 


tjK.VEBALA  JEW  W  T:HB  KEW   KIU;OBE  OIRKCT-ACTlMi  HA||fcKO.Vi>   SCtA  W   ipftOVkl 


iiiii.v  two  levei-ii.  Which  glws  a  range  of  action  not  pOssesrSed 
by  any  other  shovel,  responding  to  every  move  of  the  levers? 
and  always  in  the  direction  of  the  motion  of  the  hand, 
A  distinct  advance  in  the  operative  construction  of  these 


The  tHppfV  rts -an-an^e^^  or  ba>  i. 

means  of  the  .forcijiKcylindejrf  thus  gi  a  chance  to  wjii! 

■  Iraw  thV ilit)per  fr^am'  the  IwiiiJi  w'Jien^^f^^^  and  dtimp  with(«:!i 

goitiff  clear,  through  fo  top  of  the  »»ani\.  This  movement   mav 


machines  is  in  the  absfmce  of  aU  chai«Sr  tlwin  sheaves,  .\viiid-    ..also  iH?  used  l«;.spnt  cars  wlien  dnmT)insr     T!ie  dipiiei    may  li< 


yzsi^ 


.2eio 


petAiW  OF  THE  2.».4-vAfa»v  ktUiOiik  ivmECT^AVrtixu  siiuvJiii" 


inn  druins,  frictiori  clutches,  gears  or  cables.  All  small  details 
>=ecn  on  other  machines  of  the  kind  are  eliminated,  and  all  the 
ma'liinery  is  direct  connected  and  dire<t  acting..  In  fact,  this 
machine  stands  alone  in  the  application  of  first  principles  of 
ni(>.lKuiiis  to  rapid  and  effective  work  in  its  field.  ,  /•.  •:•,-, 
The  construction  is  almost  entirely  of  steel,  and  'thetcfore 
up-to-date  from  the  designers'  standpoint.  The  steam  consump- 
tion is  low,  since  the  steam  is  used  expansively  and  in  accord- 
ance with  the  amount  of  work  done,  the  point  of  eutoff  always 
l"^inp  under  control  of  the  operator.    The  maximum  amount  of 


t^iiaken  violently  to  ibss  off  sod  or  any  large  oliject^;  too  large 
to  F>ass  through  dipper  opening.  Ry  working  the  two  pistons 
at  once,  the  dipper  <an  be  moved  in  a  direct  line  to  any  point 
(lesired,  it  wiU  also  di.^tn  any  material,  or  nose  around  a  root 
f>r  ro{-lc.  These  features  ai;e  *  recounting  of  only  a  few  of  the 
favorable  things  that  may  be  said  about  the  machine,  which 
is  set  up  to  conform  to  standard  railroad  clearances  and  can 
l)e  iised  in  any  place  where  t^ils  are  laid.  The  capacity  of  the 
shovel  is  ffiom  lii  4<)  2*^  is  built  hy  the 

IvilgorcMachine  (5oaii»any.   Minneapolis,  Minn 
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ACME  GAS,  A  NEW  FUEL. 


FoK  Forcing  and  Heating  Purposes  in  Railroad  Shoi's. 


The  most  modern  development  in  the  engineering  world  in 
the  direction  of  fuel  application  to  furnaces  for  the  heating  of 
iron  and  steel  for  forging  purposes  and  general  furnace  work, 
is  in  the  conversion  of  crude  fuels  into  gas.  Fuel  experts  have 
always  agreed  that  gas  is  the  most  efficient  as  well  as  the  ideal 
fuel,  both  because  in  gasifying  crude  materials  a  far  greater 
percentage  of  the  heat  units  are  made  available,  and  because 
fuel  when  gasified  is  converted  into  a  form  which  can  be 
applied  to  furnaces  to  the  greatest  advantage,  and  the  most 
perfectly  controlled. 

The  problem  before  the  engineering  world  has  been  to  de- 
velop a  system  with  which  gas  could  be  manufactured  at  a 


matic  in  its  action,  requiring  but  little  attention  and  only  a 
small  amount  of  floor  space.  The  plant  is  so  constructed  that 
it  manufactures  gas  as  fast  as  required  and  no  faster,  so  that 
no  gasometer  or  holder  is  required.  Another  point  that  adds 
greatly  to  the  efficiency  of  Acme  gas  is  that  the  process  of 
generation  is  such  that  any  required  pressure  can  be  secured 
from  7  lbs.  down  to  2  ozs. 

Acme  gas  is  particularly  adapted  to  forging  and  welding,  and 
general  furnace  work.  It  has  been  used  to  the  exclusion  of  all 
other  fuels  in  the  Government  Navy  Yard  at  Washington,  D.  C, 
for  the  past  four  years,  in  large  ingot  furnaces,  open  black- 
smith forges,  etc.,  and  since  the  plant  was  Installed  at  Wash- 
ington, this  system  has  been  adopted  by  the  Government  in 
the  yards  at  Charleston,  Brooklyn,  Portsmouth  and  Mare  Isl- 
and. It  is  paiticularly  serviceable  and  economical  for  anneal- 
ing,   tempering    and    hardening,    galvanizing,    crucible    work. 


I 


VIKW    OK    A    r..\UtiK    .\CMK-4!A8   (iKNFntATIX<i    PLANT.       ACME   GAS    COMI'ANY. 

Capacity — 25,000  cubic  feet  per  hour. 


sufficient ly  low  cost  to  make  its  use  as  fuel  in  furnaces  prac- 
ticable and  economical,  arid  to  discover  a  process  of  generation 
which  would  produce  gas  from  an  apparatus  of  simple  and 
compact  enough  construction  to  enable  the  individual  manu- 
facturer and  railroad  shop  to  install  a  gas  plant  inside  their 
own  premises.  The  advent  on  the  market  of  Acme  gas  and 
Acme  gas  plants,  which  are  manufactured  by  the  Acme  Gas 
Company,  Monadnock  Building,  Chicago,  has  offered  a  solution 
to  these  problems  which  is  altogether  feasible  and  extremely 
simple. 

Acme  gas  is  made  from  crude  distillate  of  petroleum  at  a 
cost  of  from  8  to  12  cents  per  thousand  cubic  feet.  It  is  a  gas 
of  high  calorific  efficiency,  and  more  similar  in  character  to 
natural  gas  than  any  other  product.  It  is  made  by  forcing  air 
under  pressure  through  crude  distillate  of  petroleum.  No  heat 
or  retorts  are  required  in  its  generation  and  it  is  entirely  free 
from  impurities.     The  plant  is  of  simple  construction,  auto- 


japanning,  brazing,  vu.  It  is  now  being  used  by  many  of  the 
largest  manufacturers  of  tools,  railway  equipment,  implement? 
and  machinery  of  all  kinds,  in  place  of  coke,  coal  and  fuel  oil. 

This  gas  is  used  as  fuel  in  the  car  shops  of  Armour  &  Com- 
pany and  Swift  &  Company  at  P'ort  Worth,  Texas;  also  by  the 
Buda  Foundry  and  Manufacturing  Company,  Harvey,  111.,  for 
forging  car  axles,  arch  bars,  construction  work  in  connection 
with  the  manufacture  of  hand  cars,  switches,  frogs,  crossings, 
etc.  The  accompanying  illustrations  show  an  Acme  gas  fur- 
nace for  heating  car  axles  and  a  large  Acme  gas  plant. 

The  economy  of  Acme  gas  above  the  use  of  coke  and  coal  is 
very  great,  not  only  on  account  of  the  cheapness  of  the  gas  as 
fuel,  but  on  account  of  largely  increased  output  over  coal  and 
coke  furnaces  and  forges.  The  increase  in  output  ranges  from 
50  to  300  per  cent,  and  is  brought  about  by  the  fact  that  the 
Are  in  Acme  furnaces  and  forges  is  continuous  and  perfectly 
uniform,  that  the  men's  time  is  wholly  given  to  their  work  and 
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VIEW  OF  AN  ACME  GAS  FURNACE  SPECIALLY  DESIGNED  FOB  IIKATIXO    CAR  AXLES. 

(In  this  furnace  two  6-inch  axles  are  brought  to  a  dripping  heat  in  20  minutes.) 


not  to  tending  their  fires,  that  the  delays  of  building  and  re- 
building coal  and  coke  fires  are  entirely  eliminated,  and  that 
the  degree  of  heat  can  be  absolutely  regulated  by  simply  turn- 
ing on  more  or  less  gas. 

Other  advantages  not  possible  with  the  use  of  coal  are,  the 
absence  of  the  fire  box;  the  freedom  from  the  expense  of  the 
firemen;  the  freedom  from  the  annoyance  and  cost  of  remov- 
ing ashes.  Gas  is  also  desirable  because  of  its  cleanness,  there 
being,  with  its  use,  an  entire  absence  of  smoke,  fumes  and  the 
unsightly  hoods  and  uptake  pipes,  so  common  in  shops  in 
which  coal  is  used  as  fuel.  '  '••   ' 

Acme  gas  furnaces  are  very  much  smaller  than  those  neces- 
sary for  coke  and  coal,  or  even  fuel  oil  furnaces,  and  conse- 
quently a  great  saving  of  floor  space  is  secured.  They  are 
ready  for  work  ten  minutes  after  they  are  lighted.  When 
they  are  not  being  used,  the  gas  is  turned  off  and  there  is  no 
waste.  They  are  constructed  with  a  slot  opening,  to  enable  a 
number  of  pieces  to  be  put  in  at  once.  When  one  piece  is  taken 
out  to  be  forged  or  bent,  a  cold  piece  is  put  in  in  its  place,  so 
that  there  is  no  waiting  for  heats. 

The  method  of  producing  Acme  gas  is  by  forcing  air  under 
pressure  through  a  series  of  generators  containing  crude  dis- 
tillate of  petroleum.  The  oil  which  is  stored  in  an  under- 
ground tank  is  admitted  into  the  generators  by  means  of  a 
pump  which  delivers  the  oil  as  fast  as  it  is  being  used.  The 
air  supply  is  furnished  by  either  a  rotary  positive  blower  or 
an  air  compressor.  Thus  this  gas  consists  entirely  of  a  combi- 
nation of  air  and  oil;  the  two  being  so  admixed  as  to  form  a 
fixed  gas,  of  great  heating  power,  in  character  very  similar  to 
natural  gas.  The  crude  distillate  of  petroleum  from  which  the 
gas  is  made,  having  been  run  through  a  still,  all  impurities  are 
removed  from  it,  as  well  as  the  heavier  portion  of  the  petro- 
leum, so  that  the  gas  contains  no  sulphur  or  other  substances 
which  have  a  destructive  effect  upon  metals.  Because  of  its 
purity  Acme  gas  forms  less  scale  in  heating  Iron  and  steel 
than  other  fuels.  This  fact,  together  with  the  intensity  of  the 
heat  and  its  peculiar  soaking  quality,  makes  the  gas  particu- 
larly adapted  to  perfect  welding. 

The  method  of  application  used  in  connection  with  the  Acme 
furnaces  makes  it  possible  to  obtain  either  a  long,  yellow  flame 
or  a  short  blue,  intense  Bunsen  flame,  as  an  air  blast  under  the 
same  pressure  as  the  gas.  is  piped  to  each  furnace,  and  the  air 


and  gas  pipes  are  brought  together  at  the  burner  with  a  valve 
on  each.  The  character  of  the  gas  is  such  that  no  special 
burners  are  required,  it  being  usually  burned  from  an  open 
pipe.  The  Acme  gas  producing  plants  are  so  simple  in  their 
operation  as  to  require  very  little  attention.  In  order  to  start 
the  plant  producing  gas.  it  is  only  necessary  to  start  the  blower 
and  oil  pump.  After  that  only  casual  attention  is  required, 
until  night,  when  the  blower  and  pump  are  stopped  and  Xho 
oil  drained  back  from  the  generators  into  the  storage  tank. 


BOOKS  AND  PAMPHLETS. 

Machine  Do.sifrn.  Part  I.  Fa.si.'nings.  li.v  \\  iiliam  Ivedyard  Cath- 
cart.  Adjunct  I*rofp.ssor  of  Mechanical  Eugirnvring,  (Jolurabia 
University ;  Member  American  Society  Mechanical  Engineers, 
.Vmerican  Society  Naval  Engineers  and  of  Society  of  Naval 
Architects  and  Marine  Engineers.  290  Svo  pages.  IlliLstrated. 
Published  by  D.  Van  Nostrand  Companv,  23  Murrav  Street. 
New  York.     Price.  $3.()0. 

This  work  Ls  of  paHi»u!ar  interest  as  being  a  most  comprehensive 
treatise  on  the  subject  of  machine  design,  covering  the  ground  so 
thoror,i;hly  a.s  to  be  compaiable  with  the  famous  English  work  by 
Fnwin.  This  new  book  by  Prof.  Cathcart  should  receive  most 
favorable  notice  and,  although  not  a  iiionocr  in  irs  field,  is  none  the 
less  interesting,  and  is  of  great  vahte.  since  ii  i.v  only  the  Ix'sin- 
ning  of  what  will  eventually  be  a  most  extinded  and  complete 
treatment  of  the  subjecr.  The  lhoroughnes.s  with  which  Prof. 
Cathcart  ha.s'gone  into  die  mitter  is  evident  from  the  fact  that 
tt  is  whole  volume  i.s  devoted  entirely  to  madiine  fastening.s.  The 
nrst  chapter  presents  a  most  careful  and  satsifactory  treatment  of 
shrinkage  and  pre.ssure  joints.  The  treatment  is  theoretical, 
and  many  tables  are  given.  Following  this  come  screw 
fistenings.  rivetwl  joints,  keyed  and  pin  joints.  Tlirough- 
out  the  work  there  are  theoretical  mathematical  di.s«  us.si<ms 
and  tabulated  sizes,  for  convenient  reference.  The  book  abounds 
in  tables,  not  only  of  dimensions,  but  of  strength  of  miiteriaLs,  tlie 
properties  of  matter,  etc.  Considerable  attention  is  given  to  U.  S. 
Government  specifications  for  screws,  rivete<l  joints,  etc.  To  illus- 
trate what  is  done  in  the  way  of  theory,  may  be  mentioned  the 
stres.ses  in  .screws,  torsion  due  to  thread  friction,  stresses  in  nuts, 
efficiency  of  the  screw.  Altogether  the  volume  is  to  !>«>  recommended 
as  an  advanced  and  i)ractical  reference  w  rk  ou  .such  parts  of 
machine  design  as  its  pages  treat.  The  priKtiug  and  illustratiMis 
in  the  work  are  excellent.  Tlie  later  volur  es  of  this  very  prom- 
ising series  will  be  anxiously  awaited. 
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ACME  GAS,  A  NEW  FUEL. 

KOK   FORfilXti-  A VIX  HKAtlW   P»  Bl'OSitS  IN    Railki»aI)  Sh<»i- 


lilt-  mi»t  nnni^'in  tk vflopmont  in  thr  «iiyiiiet'rinn  world  in 
ilu'  tUiet;nou  oi:  iiuM  applu atiou  lo  tuinatc^s  lor  iho  hfaiiuj;  of 
iron  ami  sirwl  for  tor«Uis^^p  **"•'  sK'UPral  furnaro  work. 

is  ill  (hr-  •on versjion  of  tMutle  iiu> Is  into  gas.  Fuel  experts  have 
atways  agn>o<l  liiat  tras  is  ilu  most  ffricienf  as  well  as  ihe  ideal 
niel.  both  hetause  in  sa«ityi»K  *f<Hie  materials  a  tar  Kfeater 
ji.r.tMitage  of  the  heat  units  are  made  available,  and  iH^ause 
twej^^^yhen  -gtas^^^  into  a    form    whidi    ran    be 

applied  to  fiiFna<es  i  o '  th^  greatesjt  advahtase.  and  rh*-  most 
perferily  (OinroUed.         -;    ■; 

The  probltm  beJoiHv  the'  en|?ineering  world  has  been  to  de- 
v.dop'a;  aysr^'m  AN^ith  vi:hi<^^^^^^^  !»•'  maniiiactured  at  a 


matie  in  its  artlon.  requiritigllrtrt  little  attention  and  only  a 
small  amount  of  flo<)rspa<e.  'file  plant  is  so  Constructed  that 
it  manu fact u res  gas  as  fast  is  required  and  no  faster,  so  that 
no  gasometer  or  liol<ler  is  re«piired.  Another  point  that  adds 
gr«-atly  to  the  clfioienoy  of  Anne  i:as  is  thai  the  process  of 
generation  is  smh  that  any  rrtpiir*^!  pressure  can  b€  secured 
from  7  lbs.  down  to  Z  ozs.  ':r>'-;  '  'J:::wy,:: 

Acme  gas  is  partiiularly  adapn-il  \o  forging  and  weldinpf.  and 
general  furnare  work.  It  has  been  used  to  tiie  ixtlusion  of  all 
other  fuels  in  the  (Jovernnient  Navy  Yarcl  at  Washington,  D.  C, 
for  the  past  four  yeai><  in  iar.He  iiigot  furnaces-  open  black- 
smith forges,  etc.,  atid  since  the  plant  was  Installed  at  Wash- 
ington, this  system  has  be«Mi  adopted  by  the  Government  in 
tlu'  yards  at  Charlcsiuu.  Hiooklyn,  Portsmouth  and  Mare  Isl- 
•uid.  It  is  paitjcularlysiprvieeable  land  f»cononiical  for  anneal- 
ing,   tempering    and    hardening,    galvanlzfnk.    t'l'"' i'''''    work. 


\  lt."\V    «tr     V     I  AKi.K    ACMtH.AS    t.KXKKA  ri.M.  ■  l*I.A\T.       .Vl'.Mt:    <    \~    i" 

('apa<ity      •_».*, n<ni  (  nbic   feet   per  hour. 


nth"  M'nHy.;ii»v  -  o.-'i  lo  i^iaKe  itsj-use;  }ks  fuf^t  in  furnaces  prac- 
titabte  and  «r  nHom>«  al,  and  to  rljsicover  a  jirocess  of  generation 
which  would  projiui*'  gas  from  an  apparatus  of  simple  and 
•  nmpaci  «iioUi;1V  i-onstruttlon  to  enable  the  individual  manu 
facturer  and  railroad  .'^hup  to. install  a  gas  plant  inside  their 
own  premises.    /Hie  ad v^^^^  of  Acme  gas  and 

Acme  gas  plants,  which  are  manufactured  by  the  Acme  Gas 
('omi)any,  Monadnock  Muilding.  C'hi<ago.  has  offered  a  solution 
to  these  problems  whirli  is-  aiioccthfr  feasible  and  extremely 
simple. 

Acme  gas  is  made  from  crude  distillate  of  petroleum  at  a 
rost  of  from  S  to  12  tent;*  per  thousand  cubic  feet.  It  is  a  gas 
of  high  <  alorifif  efliricncy,  and  more  similar  in  tharacter  to 
natural  gas  tJian  any  othei-  product.  It  is  made  by  forcing  air 
undt;r  pressure,  fhromgh  crude  distillate  of  petroleum.  No  heat 
or  retorts  are  required  in  i<s  generation  and  it  is  entirely  free 
from   jinpuritles      Tb<>   i>1;Hit    is  of  simple   *  onstruction.    auto- 


.japanning,  brazing.  •  unw  V4ug  VisimI  liy  m         of  the 

largest  manufacturers  or  toolS;.  jailway  tj^juipment;  implementp 
and  madiinory  of  all  kinds.  In  pUno  of  cok*'.  <oaI  and  fuel  oil. 

This  gas  is  used  as  fuel  in  the  tar  }4h<nis  of  Armour  &  Com-, 
pany  and  Swift  &  Company  at  Fort  Worth.  Texas;  also  by  th05^  - 
Buda  Foundry  and  Manufacttiring  Company.  Harvey,  III.,  for 
forging  car  axles,  arch  bars,  construction  work  in  connection 
with  the  manufaeture  of  hand  cars,  switches,  frogs,  crossings, 
etc.  The  a(  < ornpanying  illustiations  show  an  Acme  gas  fur- 
nace for  heating  car  axles  and  a  large  Aeme  gas  plant.  , .?  > 

The  economy  of  Acme  gas  above  the  use  of  coke  and  coal  is 
very  great,  not  only  on  account  of  the  cheapness  of  the  gas  as 
ftiel,  i)\it  on  aciount  of  largely  increased  output  over  coal  and 
coke  furnaces  and  forges;  The  increase  Itioatput  ranges  from 
r,(»  to  300  per  cent,  and  is  brought  about  by  the  fact  that  the 
fire  in  .\cme  furnaces  and  forges  is  continuons  and  perfectly 
uniform,  that  the  nieir.'=  tiftii    is  wliolh  trivcn  to  their  work  and 
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V-         TTCW  OF  Alf  ACME«AS   Fl  KNACK  hlTrrvIXY   f»KSJ.;>U.   lull   iU  AM>..    .AK.VXr.KS- 

.:  ;;ilii.  tiii;^  funtac^  -twa  g^jiifh  axles  aye  hroiisUt  :M)  ^:  aripping  Iv^a'  '"  ^'■;"  u*'"''- 


iu>r:i«  landing  their  fii'*'t'/thai^^         (lvtay».oE  buildlug  and  ro- 
luiildiiiii  loal  and  rokt»  tir<'s  ar(^  eutireiy  i^liminatod.  and  that 
till'  d'grtH'  of  lictat  laii  bt'  absoltitely  rosrulated  by  simply  turn-    ; 
ing  oil  more  or  less  gas.  ■  •-;  ■  "^^  : 

Other  advantages  not  j^ssihite  \Vith  the  ^ise  of  coal  ar^*.  the 
:il).s«'n<o  of  tho  fin»  box;  tht^fUM'noni  frohi  the  exp»'nse  of  the 
tin-men;  fbo  frendom  fVoni  Tb.'aiintjyanye  and  «ost  of  remov- 
ing ashes.  (Jas  is  also  tlosiraWe  tiecause  ptits  cleaiin^  tbere 
tieing,  wrtb  its  use,  an  qnt ire  abseiu'e  of  smoke*  fiinies  and  th«i 
unsifjiitly  hoods  and  uptake  plue^/sbcomt^^ 
whiih  toal  is  used  as  fuel.  , -  .  ^  -     ' 

Aftue  asm  furnaces  are  A'«?ry  piiicli  sqiaTler  than  those  neces- 
sary for  coke,  and  coaV;  or  ey%  fi^^^^  and  consef  ^ 
«jH»^ntJy  a  jrreat  saViiig  of  flwr  »ija<e,:is;  seeureil.  They  aire 
leady  for  work  ton  minutis  afti-r  tiiey  are  liRhted.  When 
they  are  not  being  used;  the  gas  is  iTurned  off  and  there  is  no 
wastf?.  They  are  construrted  witb  a  slot  openiii k,  to  enable  a 
niinil>er  of  pieees  to  be  prit  in  at  «,mce.  AVben  one  pieee  is  taken 
(•ut  to  l)^<  forced  or  bent,  a  cold  pie'o  is  put  inJn  its  place,  so . 
tliat  theie  is  no  waiting  for  heats.              ''■'l^-:-\--r^X—\-,--'::'^;r''- 

The  method  of  prodminsr  Acme  gas  is  by  forcing  air  under 
I)respure  through  a  series  of  generators  containing  crude  dis- 
tillate of  petroleum.  Thf"  oil  -vvUich  is  stored  in  an  under* 
i;iound  tank  is  adniit ted  into  tlie  generators  by  means  of  a 
pump  whiih  delivers  the  oil  as  fast.  iu3  It^^^  being  used.  Tbe 
ail-  supply  is  furnishtnl  by  either  a  rotary  positive  blower  or 
an  air  compressor.  Thus  this  gas  consists  entirely  of  a  lombi- 
nation  of  air  and  oil;  the  tvVci  being  so  admixed  as  to  form  k 
fixed  gas,  of  great  heating  power,  fa  character  very  similar  to 
natural  gas.  The  crude  distillate  of  petroleum  from  which  the 
gas  is  made,  having  been  run  llm»ugii  a  still,  all  impurities  are 
removi'd  from  it,  as  well  as  the  heavier  portion  of  the  petro- 
U'um,  so  that  the  gas  (contains  imstilphur  or  other  stibstances^: 
whii-h  have  a  d(^tru<'tive  effect  upon  hietals.  Because  of  Its 
puiiiy  A«  lue  ;;as  forms  less  stalein  heating  iron  and  steel 
than  other  fufls.  This  fact,  to^'»'ther  with  the  intt-nsity  of  the 
heat  and  its  iK»culiar  soaking  quality,  mak^  the  gas  particu- 
larly aiiapted  to  perfect  welding;.' vr.';  i>}'V,: 

The  method  of  aiiplication  used  in  ednhection  with  the  A<-me 
furnact's  makes  it  possible  to  obtain  f'ithera  long,  yellow  flame 
or  a  short  blue,  intense  Bunsen  flame,  as  an  .air  blast  under  the 
same  pressure  as  the  gas,  is  piped  to  eacU  furnace,  and  the  air 


and  gas  pip«?s  are  brought  tbg^ifi^er  at  ttt«:>ml^ 
on  each.  Th«  character  of  the  gas  is  s^Ucii  lliat  no  s^eUa! 
bumers  are:  inquired,  it  beinjr  u8uaJly,^fio*d,^^^f^^^  aii  oiw"^' 
pipe.  The  Ac^me  gas  producing  plants  are  so  simple  in  (heii 
oiw^ration  as  to  require  very  litilH  atleptioa  In  order  lo  sian 
the  phint  produring  gas.  it  is  only  necessary  t«», start  th<'  bJu\V«'r 
and  oili  pump.  /After  that  <jftiy^^a}5tiai  att.'iilion  ;is*  requih^l. 
uutil  night,  wheti  the  bittwer  and  iniiijp  are  stopped  and  '>• 
oil  drained  back  from  the  generatcirs:  into  the  si*irag«  tank 


BOOKS  AND  PAMPHLETS. 


Xr«cliiut>  r»«'.sit:n.  r.iii  I.  F.-i.-vteniiipV.  i;.v.  \\  jllirmi  I,.-dyijrd  tVifli 
<  art.  A+ijun«'t  rrnlcjisnr  <tf  M«>«hr«ni»-j»l  llu;:iiH*'rintr.  <  •'brurlW.i 
T~iiiv^Msiry;MfinrM-r  Aiiii-ricau  S<Mi<'ly  .M>^-hjum;il  Kiikjoiht.-. 
.\irieri«-iiu  KiK'ii-ty  Nmv.i1  Kncin«'er<  mtd  of  i>««-i«ifiy  of  N.-iv.i! 
.Vrrliitc"  Is  and  .Al.iriti''  l-^imin<'«^r.<.  2JH>  .Svo  liijsrt'.*;.  [il|bstr:ii«il 
rnhlisliod  bv  I).  Van  Nostnind  <'oniphuv.  •j:;'Miirf;iv  S-:  • 
Xow  Y.M-k.  ■  J'ri.*«.i8:;.iM«.v   '■■::.;:.  r^:  ;.>    •  '  ^  ..  V  \^ 

'l.'tiis  wio'k.is'af  r?'riiv-ular  iiner»"«st  J«ii.j3»^iij-  ii(tirch«'Hj*iv>' 

treat  Lsi- oit  the  J<nb,>e<'t  of  nia<liint>de>'vin,  cnwiii-  un'  uinnnd  .s.. 
flitu-oi  xlil.x  a.-»  to  Ix'  «<MJ.|tjit.iliJf  with  tin-  famous-  llicrli.sh  work  by 
i'nwin.  Fills  n\"«-  bm»fc  by  l*nrf..  C!a<hcart  .should  h-^M'nv  most 
favoraliN'  iioi  !<■«'' find,  altlioiiuli  liot  ■.•!  pioU«'«r  in  it-;  lield,  is  Uoh«'  tin- 
les.'!    itiif>«<'stiug,  ai»d   is  of  t;''-!,''  ^^ibi'".   "^iu"  ••    ii    i.>  ••iily    ibf  Im'uIii 

"ning  /of  wh.it  tvHl  eveutually  be  a  fnowt.Vxt.-ndeil  aiid  t»inplei« 
trcatint^hl  «if  flu- '.xubjcci.  'I'be  lliorMnsIitl''s-s  with  uhitb  l*r<<r 
t'ailK'arl  h.i.s';i<Mi<'  itno  ilnv  tn  iiti'r  js  evidcirt  from  tin-  la<--t  ili.ii 
tJ  b*  w.iitd*' •y<.»l'if«liH':  i*'  «U'voir^i  .•«t ind,v  In  -iiuicliiijiv  fasten iii^r.s.  'Vif 
tirsr  fliai>!<'V  j*!''s,-iiis  a  liiost  ♦•at'eful  mid  .vat>i factory  In-aiMusit  oi 
.shrinkage  and  pressure  jointsi.  Tl»e  treatnicUt.  in  tiu'i*retival 
and  .uisiiiy  tsibb's  tin-  .^iViai.  l-'oIiowiBg'  .  tlri-*  com**  .svr<«\v 
fist.'nin;:s.  riviMce  joints,  kevrti  aiid  pin  joiiits.  'nir«Hrs:i» 
out  the  .work  .tln're  ate  theoretical  iuallii'niai5«;tl  di.si  ii»ssioti^ 
hud  talmlatitl  >!r/-«>s,  for  Vonvc«h>ut  rcf»Te!n  ••.  'I'h"-  Inwik  al»outid- 
in  tables.  iw)t  only  of  dimensions,  but  of  5tr«'n:cth  of  maierlajs.  tli- 

;  propcrtit's  oi  ni;iitifr.  iti-.  * 'onsid«Tabl«>  ui1<'Htion  i-  ._•■■■,.  t,,  1',  S 
<}uvernTii«'Ut  .sjttviliratioij.s  f«(r  screw.s,  riwli-d  joini-  l\«  iHii- 

trate  ivhal  |h  doiM'  in  tlie  way  of  4heory.  may  .be -nvpntioned  tli<' 
.strcs-sos  in  .s<ie\vK.  lorsion  due  to  thr<ud  fri<ti»>M.  ■*lr*'>sos  in  um*. 
fllici<'U«^y  of  tli«'  .str«'W.  Altosetlier  the  voIuuk-  iv  jii  !>.•  p-coiuuit-iideti 
as  an  advanciMl  and  pnu-tknil  h*f.*rehec  w  rk  t»n. such  parts  of 
machine  d<'»*iffn  a.s  its  pajjes  treat.  l*he  pri)]^iiti?  and  illustrations 
in  tlie  work  are  t»\«-»'tloiit:  Tin-  1at«'r  *obir  <•<  i.f  tlil.- Miv  prum- 
isiag  series  will  be  auxiovisly  await»«d. 
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Locomotive  Breakdowns.  Emergencies  and  Their  Remedies.  By 
George  L.  Fowler,  M.  E.  Published  by  Norman  W.  Henley 
Publishing  Company,  132  Niu^sau  Street,  New  York.     1903. 

This  is  a  catechism  treating  of  accidents  and  breakdowns  of  loco- 
motives on  the  road  and  gives  instructions  for  emergency  repairs. 
It  is  the  most  complete  work  devoted  to  this  subject  and  is  a  book 
which  will  be  valuable  to  those  who  have  to  deal  with  the  operation 
of  locomotives.  It  is  evidently  intended  for  loeomotive  engineers 
and  firemen  and  is  admirably  adapted  to  their  needs. 


The  Gas  Engine.  A  treatise  on  the  luternal-Combustion  Engine. 
By  F.  R.  Hutton,  Professor  of  Mechaniral  Engineering,  Colum- 
bia University.  483  8vo  pages.  Illustrated,  243  figures.  Pub- 
lished by  John  Wiley  &  Sons,  New  York.  Price,  J^u.OU. 
Up  to  the  time  of  the  appearance  of  this  volume  there  has  been 
no  comprehensive  American  treatise  on  the  gas  engine,  such  as  have 
appeared  being  either  of  a  popular  nature  or  else  dealing  specifically 
with  gas  engine  design.  The  present  volume  is  intended  to  be  a 
comprehensive  American  treatment,  un.sparing  in  its  theoretical 
deductions,  with  due  consideration  of  the  application  of  theory  to 
practice — it  is  of  such  character  as  to  place  the  reader  in  touch 
with  the  wonderful  gas  engine  development  in  this  country  in  the 
past  few  years.  The  most  exhaustive  chapter,  and  one  which  will 
be  appreciated  by  the  investigator,  is  one  on  the  theoretical  analysis  of 
the  gas  engine.  This  chapter  discusses  the  different  gas  engine  cycles 
more  complete  than  any  previous  work.  The  volume  presents  what 
is  latest  in  connection  with  the  blast  furnace  and  producer  gas 
apparatus.  Tlie  first  three  chapters  are  introuuctory,  reviewing  the 
physical  properties  of  hydrocarbon  for  power  purposes,  touching 
upon  the  various  gases  available,  for  use  in  an  internal  combustion 
engine.  Following  this  is  a  discussion  of  a  heat  engine  cycle ; 
chapters  on  gas,  gasoline,  kerosene,  and  alcohol  engines ;  carbu- 
reters ;  methods  of  ignition ;  governing,  etc.  There  is  a  chapter  on 
experiments  with  explosive  mixtures,  one  on  the  performance  of  gas 
engines  by  tests,  and  one  on  the  manipulation  of  gas  engines  .which 
considers  the  ills  that  such  machines  are  heir  to.  While  many  of 
the  chapters  are  easily  read  and  free  from  mathematics,  the  work 
on  the  whole  is  an  advanced  treatise  and  one  to  interest  the  mechan- 
ical engineer  or  designer. 


American  Railways,  By  Edwin  A.  I'ratt,  Reprinted  with  Additions 
From  "The  Times"  (London).  Published  by  MacMillan  &  Co., 
Limited,  66  Fifth  Ave.,  New  York,  11)03.  i'rice  :i>1.2o. 
The  author  of  this  book  spent  four  months  in  a  study  of  American 
Railways,  as  a  special  correspondent  of  The  Timet  and  presented 
his  observations  in  a  series  of  thirteen  articles  in  that  newspaper. 
These  have  been  elaborated  and  extended  for  permanent  record  in 
this  book.  The  author  is  a  close  ob.server  and  an  interesting  and 
impartial  writer.  While  he  writes  from  the  standpoint  of  an  ex- 
perienced traveler,  rather  than  a  railroad  man,  his  ideas  of  the 
business  questions  involved  in  American  railways  are  remarkably 
clear.  His  conclusions,  like  those  of  others  who  have  studied  both 
English  and  American  railway  methods,  are  that  each  system  is 
specially  well  adapted  to  the  conditions  under  which  it  developed 
and  that  there  is  little  to  be  gained  by  introducing  the  methods  of 
one  into  the  other.  This  is  rather  a  non-committal  statement  and 
it  may  be  challenged.  There  must  be  much  in  each  system,  which 
may  be  profitably  considered  in  the  other,  else  such  a  book  as  this 
would  be  valueless.  One  thing  which  stands  out  prominently  is 
the  author's  astonishment  at  the  cheapness  with  which  human  life 
is  held  in  this  country.  He  stands  a^lia.st  at  the  wny  our  main  lines 
of  well  known  and  prominently  advertised  railways  run  through 
streets  of  populous  cities  and  he  has  something  to  say  as  to  our  ac- 
cident reports.  The  author  is  a  competent  critic,  who  is  evidently 
very  fond  of  English  methods.  He  does  not  tear  our  methods  to 
pieces,  but  simply  says  that  they  will  not  answer  in  England.  His 
views  may  be  read  with  interest  by  American  travelers,  and  with 
profit  by  American  railroad  officers. 


Coal-Washing  Machinery. — The  Jeffrey  Manufacturing  Com- 
pany, Columbus,  Ohio,  have  recently  issued  an  interesting  and  very 
comprehensive  catalogue  in  the  interests  of  their  improved  coal- 
washing  machinery.  Many  of  the  prominent  plants  installed  by 
them  for  coal-washing  are  carefully  illustrated  anjd  described. 
Plants  of  their  build  are  to  be  found  in  all  parts  of  the  country, 
and  they  are  operating  with  absolute  success.  Much  interesting 
data  upon  this  subject  is  also  presented  in  this  book.  It  should  be 
in  the  hands  of  all  who  are  interested. 


impression  that  graphite  is  indispensable  in  many  lines  of  the 
mechanical  arts,  particularly  for  lubrication.  Copies  may  be  had 
from  the  Joseph  Dixon  Crucible  Company,  Jersey  City,  N.  J. 


EQUIPMENT  AND  MANUFACTURING  NOTES. 

The  Crocker- Wheeler  Company.  Ampere,  N.  J.,  has  established 
headquarters  at  425  Empire  Building,  Atlanta,  Ga.,  for  the  South- 
ern rei)resentative  of  its  Washington  office,  Mr.  S.  M.  Conant. 


The  Houston.  Texas,  office  of  the  Walter  A.  Zelnicker  Supply 
(Company  of  St.  Louis,  manufacturers  and  dealers  in  railway,  mill 
and  factory  supplies,  has  been  reuicned  to  No.  603  Binz  Building. 
.Mr.  II.  E.  Miller,  who  for  many  years  has  been  in  charge  of  this 
Ktlice.  will  continue  as  manager. 


We  are  pleased  to  learn  that  the  Homestead  Valve  Manufactur- 
ing Company  of  Pittsburg.  Pa.,  have  installed  a  complete  iron 
foundry,  which  was  started  December  7,  in  conjunction  with  their 
well  eiiuipped  brass  foundry.  Both  brass  and  iron  castings  are  pro- 
duced through  the  luse  of  the  improved  converting  furnaces,  in  which 
a  heavy  blast  is  used,  the  process  resulting  in  purer  and  better 
metal  in  every  way  than  crucible  or  cupola  furnaces  produce;  this 
•'uable.v  them  to  make  the  superior  semi-steel  for  the  valves  for 
which  they  are  so  favorably  known. 


The  Diamond  Machine  Company,  Providence,  R.  I.,  announce 
that  they  have  purchased  the  disc  grinder  business,  good-will, 
patents,  etc.,  of  the  George  Gorton  Machine  Company,  Racine, 
Wis.,  and  are  now  manufacturing  the  machines  at  their  works  in 
Providence.  The  Gorton  machines  have  enjoyed,  in  every  respect, 
the  highest  reputation.  They  will  be  furnished  with  grooved  or 
flat  discs ;  in  all  there  are  23  varieties  of  the  machines,  including 
those  which  are  electrically  driven.  A  new  catalogue  is  being  pre- 
pared and  the  Diamond  Company  will  be  pleased  to  send  a  copy  to 
anyone  desiring  one. 


Contimied  activity  in  trade  and  rec-ent  large  orders  are  reported 
by  the  A.  Leschen  &  Sons  Rope  Company,  920-932  North  First 
street,  St.  Louis,  Mo.,  for  their  wire  rope  and  supplies,  the  aerial 
wire-roi>e  tramways  which  they  manufacture  and  erect,  and  likewise 
their  underground  and  surface  haulage  plants.  "We  Pull  for 
Leschens"  is  what  reads  on  the  large  leather  collars  of  the  horses 
attached  to  the  wagons  of  the  A.  Leschen  &  Sons  Rope  Company  in 
St.  Louis,  New  York,  Chicago  and  Denver.  These  are  the  wagons 
in  which  they  deliver  their  reels  and  coils  of  Hercules  and  patent 
flattened  stnind  and  all  other  kinds  of  wire  rope. 


The  American  Steam  Gauge  and  Valve  Manufacturing  Company 
have  again  been  compelled  to  seek  new  quarters,  owing  to  the  in- 
crease of  their  business,  and  are  at  present  removing  their  entire 
plant  and  offices  from  Bismarck  street,  Roxbury  district,  to  the 
large  buildings,  208-220  Camden  street,  Boston,  Mass.  The  build- 
ings have  floor  space  of  85,000  sq.  ft.  The  Mowry  &  Phillips  foun- 
dry department  will  also  be  removed  from  South  Boston  and  every 
branch  of  the  business  consolidated  at  the  Camden  street  factory. 
The  new  plant  will  afford  them  more  than  double  the  present  ca- 
pacity, and  will  be  employed  in  producing  their  valves,  gauges  and 
indicators ;  also  special  metals  and  foundry  work  in  the  Mowry  & 
Phillips  department. 


Dixon's  Graphite  Suggestioxs. — ThLs  is  the  title  of  a  24-page 
illustrated  pamphlet  devoted  to  the  interests  of  the  Dixon  graphite 
products.     It  is  an  excellent  piece  of  catalogue  work  and  gives  the 


The  Michigan  Lubricator  Company,  Detroit,  Mich.,  have  recently 
brought  out  an  important  improvement  in  their  well  known  loco- 
motive sight-feed  lubricators,  in  the  form  of  an  automatic  safety 
device  over  the  sight-feed  glasses,  which  has  been  thoroughly  tried 
and  tested,  and  has  been  found  absolutely  effective.  This  improve- 
ment prevents  injury  to  enjiineers  and  firemen  in  charge  of  loco- 
motives, from  the  escape  of  steam  and  oil  caused  by  the  blowing 
out  of  sight-feed  gla.sses.  Check  balls  are  used  in  the  top 
sight-feed  arms,  and  in  the  water  tube,  and  by  the  use  of  a  valve 
and  check  ball  in  the  top  arm.  any  broken  sight-feed  glass  can  be 
.renewed  without  shutting  off  the  other  sight-feeds,  or  other  connec- 
tions, or  the  throttle,  and  this  may  be  done  while  the  balance  of  the 
sight-feeds  are  in  operation.  The  check  ball  in  the  water  tube 
also  prevents  the  syphoning  of  oil  or  water  out  of  the  reservoir  of 
the  lubricator  at  all  times. 
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RAILWAY  SHOPS. 


BY  B.  H.  SOULE. 


The   Storehouse. 


(including  tiik  oil  house.) 


The  storehouse  ia  a  vital  part  of  the  shop  establishment,  and 
closely  identified  with  its  current  operations;  it  is  not  only  a 
warehouse  for  keeping  material  in,  but  is  the  agency  through 
which  all  receipts  and  shipments  are  handled,  whether  for 
storehouse  account  or  not. 

Its  operating  force  is  sometimes  under  the  direction  of  the 
master  mechanic  and  the  motive  power  department;  some- 
times under  the  general  storekeeper  and  supply  department,  and 


power,  maintenance  of  way,  and  transportation  supplies.  It 
is  therefore  evident  that  as  regards  size  and  floor  space  the 
storehouse  is  not  likely  to  bear  any  very  definite  relation  to  the 
other  buildings  in  a  shop  group,  but  its  proportions  will  have 
to  depend  on  local  conditions  for  each  road. 

As  it  must  be  served  by  at  least  one  track  it  will  be  long  and 
relatively  narrow,  and  may  be  of  any  number  of  floors  and 
with  or  without  a  basement;  it  may  have  balconies  or  gal- 
leries; may  have  tracks  on  one  side  or  both  sides  or  on  the 
inside;  and  should  be  fire  proof  or  of  slow  burning  construction. 

The  location  should  theoretically  be  as  nearly  central  as 
possible,  but  practically  this  is  determined  largely  by  track 
connections,  surrounding  storage  space,  fire  risk,  etc.  Store- 
house tracks  are  apt  to  be  blocked  with  cars  at  times  and  thus 
impede  transit  across  them— this  should  be  studied  and 
avoided  in  the  layout.  The  stationery  storehouse  is  usually 
embodied  in  the  general  storehouse,  but  as  its  shipments  are 
almost  invariably  in  small  packages  and  by  passenger  train, 
the  passenger  station  would  be  an  ideal  location  for  it. 

The  interior  of  the  storehouse  should  be  arranged  on  certain 
general  principles:  Alleyways  between  racks  to  run  at  right 
angles  to  main  gangways  and  to  length  of  building;  racks  to 
be  adjustable,  so  that  spaces  between  shelves  can  be  varied; 
space  near  track  side  and  wagon  platform  to  be  fitted  up  for 
packing  and  shipping;  main  floor  arranged  for  supplies  cur- 
rently handled  and  other  floors  for  surplus  stock;  oflBce  to  be 
preferably  near  shipping  end  or  side. 


TABLE  17. 
STOREHOUSES.    ARRANGED    IN    ORDER    OP    GROUND    AREA.        r 

INCLUDING    STOREKEEPER'S    OFFICES,    BUT    EXCLUDING    PLATFORMS    AND    MASTER  MECHANIC'S  OFFICES. 


Location. 


Railroad. 


Oelwein.  Ia C.  G.   W. 

Concord,  N.  H B.  &  M. 

Reading,   Pa P.    &   R. 

Duboiri,   Pa.    .,. »^  B  ,  R.  &  P. 

Chicago^   111 ....<'.'  Armour 

McKees  Rocks,  Pa. P.  &  L.  E. 

Baring  Cross,  Ark M.    P. 

Roanoke,    Va .       N.  &  W. 

Omaha,  Neb :,i.,.  '■'■■         U.    P. 

Klizabethport.  N.  J .' . . .  O.  R.  R.  of  N.  J. 

Uepew,    N.    Y N.   Y.   C. 

Topeka,   Kan A..  T.  &  St.  F. 

CoUinwood,    O .^.V.  L.  S.  <c  M.   S. 

Oak  Grove,   Pa. .-  N.  Y.  C. 

Burnside.    Ill I.  C. 

Readville.  Mass N.  Y.,  N.  H.  &  H. 

Sayre,   Pa.    L.    V. 

Moline,  111   C,  R.  I.  &  P. 


2,820 

4,000 

7.000 

7,200 

7,50a 

7,500 

7,500 

11,550 

14,400 

15,000 

15,216 

17.000 

18,000 

18  900 

21.000 

22.500 

37,400 

50,000 


No.  of  Floors. 


4  &  basement 
2 

1  &  balcony 

2 
-  i&  balcony 

2 

2  &  basement 

2 

2  &  balcony 

1 

2 
2  &  basement 

3 
'■%&  balcony 
2  &  basement 

1 

1 

2 


«  -1 

£» 

<  cd 

9  M 

5o  . 

•S-'CQ 

o 
H 

10,080 
6,400 
12,080 
13,200 
9.180 
15,000 
18,750 
14,700 
31,616 
15.000 
20,520 
51,000 
54,000 
17,875 
61,600 
22,500 
37.400 
100,000 


T3 
V 


No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 


> 

u 
o 
o 


a 
H 

High* 

High 

High 

High 

Low 

Low 

High 

High 

High 

High 

High 

High 

High 

High 

High 

High 

High 

High 


Track   Arrangements. 


One  side  only. 
Both  sides. 
Center  only. 
Both  sides. 
One  side  only. 
Both  sides. 
One  side  only 
One  side  only 
Both  sides. 
Both  sides. 
One  side  only. 
Both  sides. 
Beth  side's. 
One  side  only. 
Both  sides. 
Both  sides. 

Both  sides  and  center. 
Both  sides. 


♦High  =  4  ft.  elevation     (box  car  floor  level)  ;    low  =  on  ground  level. 


in  a  few  cases  directly  under  the  general  manager  or  other  exe- 
cutive officer  having  jurisdiction  over  all  operating  departments. 
The  materials  under  storehouse  control  are  seldom  confined  to 
the  building  itself,  or  to  its  immediate  vicinity;  but  almost  in- 
variably include  bar  iron  supplies  for  and  at  the  smith  shop, 
plates  and  sheets  for  and  at  the  boiler  shop,  lumber  for  and 
near  the  planing  mill,  and  often  pig  iron  for  the  foundry.  The 
foremen  of  these  departments  are  virtually  deputy  storekeepers 
tor  these  supplies,  and  their  laboring  gangs  ordinarily  load 
and  unload  them;  therefore,  although  the  storehouse  control 
is,  under  some  systems,  vested  in  departments  other  than  the 
motive  i>ower,  its  operations  never  can  be  isolated  from  cur- 
rent shop  operations  and  must  always  be  closely  identified 
with  them.  Unless  shop  officers  have  a  considerable  voice  in 
deciding  what  kinds  and  quantities  of  materials  shall  be  car- 
lied  in  stock,  good  output  results  are  not  to  be  expected. 

The  oil  house  is  always  under  storehouse  control,  and  the 
"Stationery  stock  is  usually  so.  The  storehouse  is  sometimes 
purely  local,  sometimes  serves  a  district,  and  sometimes  a  whole 
road  or  system.  The  department  idea  is  seldom  observed,  and 
but  few  roads  maintain  separate  establishments  for  motive 


Table  17  gives  the  ground  areas  and  total  floor  areas  for 
eighteen  storehouses,  sixteen  of  which  have  been  built  within 
the  last  five  years;    in  this,  the  following  points  may  be  noted: 

The  Oelwein  storehouse  is  the  only  one  having  four  stories 
and  basement.  This  storehouse  is  not  isolated,  but  is  in  one 
end  of  the  main  shop  building.  It  is  also  peculiar  in  that  the 
main  floor  of  the  storehouse  is  on  the  same  level  as  the  gallery 
floor  of  the  shop,  and  the  main  floor  of  the  shop  is  on  the  same 
level  as  the  basement  floor  of  the  storehouse;  this  is  due  to 
the  difference  in  level  between  shop  yard  and  transportation 
yard.  "WTiat  seems  like  an  inconvenient  working  arrangement 
here  is  redeemed  by  good  crane  service  between  the  "pulpit" 
(extension  of  the  storehouse  main  floor)  and  the  main  floor  of 
the  shop  below,  and  by  good  electric  derrick  service  between 
the  storehouse  platform  and  the  shop  yard  and  transfer  table 
below. 

The  Ck>ncord  storehouse  is  small  for  the  size  of  the  shop, 
and  has  been  supplemented  by  a  castings  shed  placed  some 
distance  away  from  it,  but  adjacent  to  the  machine  and  erect- 
ing shop. 

The  Reading  storehouse  Is  not  Isolated  but  Is  Introduced 
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FIG.  5— TYPICAL  STOREHOUSE  TRACK  ARRANGEMENTS. 
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between  the  boiler  shop  and  the  smith  shop  having  common 
walls  with  both;  this  makes  it  impossible  to  have  track 
approaches  on  either  side  of  the  building,  and  one  is  brought 
directly  through  the  center.  The  floor  level  being  high  com- 
pared with  the  track  level,  the  track  way  forms  a  pit  in  the 
floor  which  presumably  has  to  be  spanned  by  plank  bridges  for 
working  purposes. 

The  Armour  storehouse,  at  Chicago,  though  not  a  regular 
railway  storehouse,  is  mentioned  as  illustrating  the  possi- 
bility of  placing  the  building  on  the  ground  level  with  a 
depressed  track  alongside;  it  is  also  notable  because  it  has 
easy  access  on  three  sides,  without  obstructions  (tracks,  plat- 
forms, etc.).  The  McKees  Rocks  storehouse  is  similarly  lo- 
cated on  the  ground  level,  but  has  two  depressed  tracks,  one 
on  either  side,  and  is  the  only  railroad  storehouse,  here  listed, 
which  is  so  arranged;  it  is  therefore  worthy  of  careful  con- 
sideration. The  end  of  the  storehouse  building  is  quite  close 
to  the  face  of  the  main  shop  building,  and  all  of  the  condi- 
tions are  favorable  to  a  free  interchange  between  the  two. 

The  Baring  Cross,  Topeka,  Collinwood  and  Burnside  store- 
houses form  a  group  by  themselves,  as  each  has  three  working 
floors.  Collinwood  has  three  floors  above  the  ground  level, 
the  others  having  two  above  the  ground  level  w'itli  basements 
below.  /  "    ■     '  •^~ 

The  Omaha  storehouse  has  two  working  floors  and  an  inter- 
mediate balcony,  and  in  this  respect  stands  alone.  Those  at 
Baring  Cross,  Roanoke,  Depew  and  Oak  Grove  have  a  track  on 
one  side  only,  and  when  the  track  is  on  the  side  of  the  store- 
house building  away  from  the  other  adjacent  shop  buildings, 
it.  makes  a  good  working  arrangement. 

.The  Elizabethport,  Readville  and  Sayre  storehouses  are  all 
one  story  structures,  Elizabethport  and  Readville  having  two 
tracks,  one  on  either  side,  and  Sayre  having  three,  the  addi- 
tional one  running  through  the  center  of  the  building  (as  at 
Reading),  and  thus  giving  four  working  platforms.  The 
Molino  storehouse  leads  all  in  both  ground  area  and  floor  area, 
and,  being  100  ft.  wide  with  tracks  at  the  sides  only,  much 
trucking  will  be  required  in  its  operation.  The  Sayre  store- 
house is  also  100  ft.  wide,  but  has  three  tracks,  as  above  stated. 
It  will  be  noted  that  the  storehouses  of  largest  total  floor 
area  are  generally  in  the  west,  a  fact  largely  due  to  their 
several  locations  being  remote  from  the  base  of  manufactured 
supplies;  but  this  is  also  influenced  to  a  considerable  extent 
by  the  system  of  handling  supplies  which  prevails  on  the  indi- 
vidual roads.  Collinwood  appears  to  have  an  exceptionally 
large  storehouse  for  an  eastern  road,  but  it  embodies  the  gen- 
eral stationery  storehouse  of  the  system. 

With  electric  power  generally  available  it  is  probable  that  the 
traveling  crane  will  be  regarded  as  an  essential  adjunct  to 
every  large  storehouse  of  the  future.  This  is  foreshadowed  at 
Moline,  where  a  rectangle  of  80  ft.  by  400  ft.  on  the  storehouse 
jilatform  is  covered  Dy  a  5-ton  electric  traveling  crane,  and 
similar  installations,  though  on  a  smaller  scale,  are  creeping  in 
elsewhere. 

Accessibility  to  the  storehouse  by  track  connections  is  some- 
times favored  to  such  an  extent  in  the  original  layout  that 
accessibility  by  foot  and  by  hand  truck  arc  sacriflced.  Fig.  5, 
illustrating  several  storehouse  track  arrangements,  is  intro- 
duced in  this  connection;  it  gives  six  examples  from  actual 
practice,  three  (A,  B,  C,)  are  presented  to  illustrate  arrange- 
ments providing  facility  of  access,  and  the  other  three  (D,  E. 
F.)  to  illustrate  difficulty  of  access  (from  other  shop  build- 
ings). 

Sometimes  the  storehouse  is  not  centrally  located,  but 
oftener  there  are  physical  obstructions,  such  as  transfer  pits 
or  tracks  to  be  crossed.  Transfer  pits  are  absolutely  prohibi- 
tive of  easy  Intercha-^e  and  tracks  are  apt  to  be  blocked  with 
cars— even  when  not  so  blocked  they  can  be  crossed  with  a 
hand  truck  or  barrow  only  where  planked  over.  It  will  alwaj-s 
contribute  to  good  results  if  the  side  of  the  storehouse  nearest 
to  the  principal  shop  buildings  has  no  track  alongside  of  it. 
An  ideal  arrangement  (not  yet  found  in  actual  practice)  wouia 


be  to  have  the  storehouse  building  on  ground  level  with  its 
track  on  one  side  only,  its  opposite  broad  side  being  open  tx> 
access  from  the  adjacent  principal  shop  buildings;  this  is 
usually  difficult  to  accomplish,  however,  on  account  of  the 
connections  to  the  depressed  track,  and  would  generally  re- 
quire that  the  storehouse  track  be  along  one  edge  of  the 
property. 

Iron  racks  for  the  storage  of  bar  iron  for  smith  shop  use 
are  susceptible  of  a  great  variety  of  design.  The  essentials  are 
a  firm  foundation  to  sustain  the  heavy  load,  and  that  the 
horizontal  members,  at  least,  should  be  made  of  round  bars  or 
pipe  to  facilitate  the  handling  of  the  contents.  Boiler  plates 
are  stored  most  compactly  and  handled  most  easily  If  stood  on 
edge,  except  when  a  lifting  magnet  is  used,  which  requires 
that  the  plates  be  laid  horizontal,  but  the  use  of  the  magnet 
has  not  yet  extended  largely  to  railway  shops.  At  Elizabeth- 
port,  and  in  a  few  other  shops,  the  boiler  plates  are  stored 
inside  the  shop,  so  as  to  come  under  the  traveling  crane.  At 
the  Juniata  (Altoona)  shops  of  the  Pennsylvania  R.  R.  the 
plates  are  stored  in  the  yard  to  the  westward  of  the  boiler  shop 
building,  the  traveling  crane  serving  both  shop  and  yard  by 
passing  through  an  opening  in  the  gable  end  of  the  building. 

The  oil  house  is  almost  invariably  a  separate  establishment 
from  the  storehouse,  although  under  the  same  control.  Its 
location  is  determined  by  such  a  variety  of  influences  that  no 
uniformity  results;  if  the  shop  plant  includes  a  large  round- 
house the  oil  house  is  usually  near  it,  to  facilitate  the  delivery 
of  oil,  in  cans,  to  locomotives,  while  if  there  is  no  roundhouse 
the  location  will  ordinarily  be  conveniently  close  to  the  store- 
house, with  only  enough  intervening  distance  to  minimize  the 
fire  risk.  Any  variation  from  this  practice  Is  usually  due  to 
piirel}'  local  conditions,  such  as  available  track  connections, 
etc.  At  the  shop  points  listed  in  Table  17  the  distances  from 
storehouse  to  oil  house  range  from  a  minimum  of  25  ft,  at 
Topeka,  to  about  1,125  ft.  at  Elizabethport,  the  oil  house  loca- 
tion in  the  latter  case  being  determined  by  that  of  the  round- 
house. In  a  very  few  instances,  paint  stores  are  kept  in  the 
oil  house,  and  the  location  of  the  paint  shop  then  has  an  influ- 
ence in  determining  the  oil  house  location. 

As  to  the  type  of  building  for  oil  house  purposes,  three 
varieties  prevail:  The  gravity  type,  with  three  different  levels 
for  supply,  storage,  and  service;  the  gravity  and  lift  type,  with 
a  minimum  of  two  levels,  one  for  supply  and  one  for  storage, 
the  service  level  being  either  one  of  these  or  possibly  a  third; 
and  the  lift  and  gravity  type,  with  two  levels,  one  for  storage 
and  one  for  service.  The  lifting  process  may  be  accomplished 
by  pumping  or  by  compressed  air,  but  It  has  been  found  by 
experience  that  compressed  air  under  average  shop  conditions 
is  apt  to  infuse  suspended  water  into  the  oils  with  which  it 
comes  in  contact,  and  therefore  the  illuminating  oils  are  now 
seldom  handled  by  this  means  but  rather  by  pumps.  The 
lubricating  oils  continue  to  be  successfully  handled  by  air, 
however.  At  outlying  and  isolated  points  where  land  is 
plenty,  and  compressed  air  not  to  be  had,  a  gravity  system  Is 
usually  preferred,  and  by  using  horizontal  tanks  the  necessary 
three  levels  can  be  obtained  without  going  below  ground 
level;  at  central  points  where  conditions  are  different,  operar 
tions  conducted  on  a  large  scale,  and  the  expense  Is  justi- 
fied, vertical  tanks  will  be  found  preferable,  as  a  given  storage 
capacity  can  thus  be  concentrated  Into  a  smaller  ground  area. 
Heating  coils  should  be  under  or  alongside  of  tanks  rather  than 
in  them,  as  repairs  of  internal  coils  would  be  burdensome  and 
the  leakage  disastrous. 

The  oils  for  which  separate  storage  is  usually  provided  In 
the  average  railway  oil  house  are:  engine  oil,  cylinder  <rfl, 
carbon  oil  of  low  fire  test,  carbon  oil  of  high  fire  test,  car  oil, 
fuel  oil,  etc.  Where  power  is  available  mixing  tanks  can  easily 
be  arranged  and  with  proper  pipe  connections  can  easily  be 
operated  and  the  staple  mixed  oils  produced  at  low  cost. 

The  service  taps  in  a  large  oil  house  should  all  be  piped  to  a 
common  point  with  oil  cocks  ranged  over  a  drip  pan,  and  In  a 
lift  system  the  lifting  agency,  whether  compressed  air  or  pump, 
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may  be  controlled  from  the  same  point.  The  most  conspicuous 
examples  of  the  lift  gravity  system  are  the  recent  installations 
at  Omaha  (Union  Pacific)  and  Pocatello  (Oregon  Short  Line); 
these  being  practically  duplicate  plants.  Their  underlying 
principle  is  that  the  oil,  received  from  the  manufacturer 
(whether  in  tank  cars  or  barrels),  is  pumped  (by  steam  pumps 
in  this  case)  into  the  storage  tanks,  and  the  oil  used  for 
service  Is  drawn  by  gravity;  under  this  system  the  storage 
tanks  may  be  kept  above  ground  and  have  to  be  elevated  from 
floor  level  only  enough  to  give  the  necessary  head  room  for 
filling  barrels,  cans,  etc.  But  where  conditions  permit  making 
the  necessary  excavation  it  is  believed  that  the  gravity-lift 
system  is  superior  to  the  lift-gravity  system,  as  in  the  former, 
tank  cars  can  be  more  quickly  emptied  and  released,  while 
the  process  of  lifting  can  be  done  in  detail  installments  to  suit 
the  requirements  of  service. 

At  Houston,  Tex.,  on  the  Houston,  East  and  West  Texas 
Hallway,  there  is  an  oil  house  fitted  with  vertical  storage 
tanks,  each  of  which  has  a  false  bottom  forming  a  steam  drum 
below  for  heating  purposes.  It  is  evident,  of  course,  that  either 
this  steam  drum  must  be  strongly  braced  or  else  the  steam  fed 


to  it  must  be  passed  through  a  reducing  valve  and  broughi 
down  to  a  low  pressure,  unless,  possibly,  exhaust  steam  ie 
used. 

The  Baltimore  &  Ohio  have  a  standard  arrangement  of  oi 
house  for  outlying  roundhouse  points,  where  tbe  storage  tank, 
are  below  ground  level  and  under  a  steel  and  concrete  plat 
form  which  is  about  30  ft.  by  50  ft.  At  one  end  is  the  serving: 
house  of  two  floors.  The  lower  one  (depressed  below  groum; 
level)  being  the  place  where  supplies  are  drawn,  and  the  upper 
one  being  for  waste  storage;  these  oil  houses  are  operated  ol 
the  gravity  system  throughout. 

The  Galena-Signal  Oil  Company  issue  a  book  of  diagram- 
showing  five  alternative  oil  house  plans,  the  estimated  costs 
of  which  range  from  $1,000  up  to  |18,000. 

(To  be  Continued.) 


ERRATA: — We  regret  an  unfortunate  omission  in  the  pre- 
ceding article  of  this  series.  In  the  first  column  of  the  article 
on  page  1  (January  issue),  the  9th  line  from  the  bottom  should 
read  as  follows:  "capacity  to  evaporate  30-lbs.  of  water  per 
hour  into  steam." 


AN    IMPORTANT  NEV    TERMINAL-YARD    LIGHTING 
AND  POWER   PLANT. 


Weehawkkn,  N.  J. 


WEST    (SHORE    RAU.lt().\U. 


I. 


The  Installation  of  the  large  new  power  plant  which  is  now 
in  process  of  construction  at  the  Weehawken.  N.  J.  terminal  of 
the  West  Shore  Railroad,  is  a  remarkable  example  of  the  ap- 
plicability of  electricity  to  the  auxiliary  service  of  a  large 
steam  railroad.  There  are  many  uses  for  power  in  a  large 
tide-water  terminal  of  this  nature,  where  besides  the  usual 
division  repair-shop,  yard  and  station  lighting,  etc.,  there  are 
large  export  grain  elevators  and  transfer  bridges  for  the  car 
floats,  which  require  large  amounts  of  power.  It  becomes  a 
difficult  and  involved  problem  to  supply  the  amount  of  power 
required  under  the  old  conditions  of  individual  steam  power 
plants,  with  the  large  amount  of  attendance  required,  as  well 
as  the  ensuing  uneconomical  operation.    Also  the  lighting  of  a 


yard  of  this  size,  with  the  older  methods,  is  a  problem  of  con 
siderable  magnitude,  and  one  that  became  very  expensive  and 
complicated,  if  carried  out  to  any  degree  of  completeness. 

With  the  introduction  of  the  private  central  power  station 
for  the  lighting  of  large  railroad  properties  of  this  nature, 
however,  comes  naturally  the  suggestion  of  relief,  in  carrying 
the  design  of  the  plant  to  a  further  degree  and  embracing  in 
its  scope  the  generation  of  all  the  power  required  for  electrical 
distribution  to  the  various  points  of  consumption.  This  is,  in 
fact,  the  direction  in  which  progress  is  tending;  electric  il- 
lumination for  outdoor,  as  well  as  inside  lighting,  is  by  far  the 
most  practicable  and  satisfactory,  and  is  practically  the  only 
lighting  system  that  is  given  serious  consideration  for  large 
installations  of  this  character.  With  the  initial  expenditure 
for  a  lighting  plant  and  its  attendant  expense  of  maintenance 
approved  of,  it  is  only  a  small  step  and  one  of  comparatively 
little  additional  expense  to  add  the  necessary  equipment  for 
generating  large  quantities  of  power  for  electrical  distribu- 
tion. 

The  problem  that  was  presented  in  the  equipment  of  the 
West  Shore  terminal  at  Weehawken  was  that  of  lighting  the 
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large  car  storage  and  classification  yard,  and  also  the  large 
number  of  depot  and  shop  buildings,  as  well  as  the  grain  ele- 
vators and  dock  buildings  and  facilities;  also  power  was  used 
in  quantities  at  a  large  grain  elevator  and  a  much  larger 
elevator  was  to  be  built  and,  in  addition  to  this,  power  was  re- 
quired at  a  small  repair  shop,  at  the  roundhouse,  at  the  marine 
equipment  repair  shop,  at  the  transfer  bridge  where  car  floats 
are  loaded,  and  elsewhere.  When  the  problem  of  providing  a 
power  plant  for  the  large  new  elevator  was  taken  up,  it  was 
seen  to  be  only  a  step  further,  and  moreover — one  in  the  direc- 
tion of  progress,  to  erect  a  central  power  plant  which  should 
not  only  supply  the  power  for  the  new  and  the  old  elevators, 
but  also  for  the  other  power  service  and  also  for  the  entire 
lighting  of  the  yards  and  all  the  buildings. 

The  result  of  careful  consideration  of  the  question  from  all 
points  of  view  led  to  the  decision  in  favor  of  the  central  power 
plant,  and  in  consequence  a  magnificent  plant  is  being  erected, 
with  a  total  generating  capacity  of  over  3.<.()0  rated  horsepower. 
Many  radical  improvements  are  embodied  in  its  design,  which 
will  render  it  particularly  interesting  as  exemplifying  the  ap- 
plication of  the  latest  principles  to  the  designs  of  a  power  plant 
for  mixed  power  and  lighting  service.  Also  interest  is  added 
on  account  of  the  severe  limiting  conditions  imposed  which  gov- 
erned the  location  and  which  materially  affected  the  design. 
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LAYOUT  OF  THE  YARD. 

As  may  be  seen  from  the  accompanying  engraving,  showlnc 
the  yard  layout  at  Weehawken,  the  power  is  to  be  used  at 
widely  scattered  points,  the  depot  buildings  and  roundhous* 
being  at  one  extreme  end  of  the  yard,  the  marine  shops  at  tht 
other  end  and  the  elevators  at  the  middle.  The  total  len^h 
of  t^  yard  is  6,700  ft.,  so  that  it  at  once  became  evident  that 
the  distribution  problems  would  have  to  be  carefully  con- 
sidered. 

In  this  connection  the  location  of  the  power  plant  was  of  th» 
greatest  importance.  A  central  location  was,  of  course,  pre- 
ferred, and  in  this  instance,  it  became  a  necessity  for  the 
reason  that  the  points  of  greatest  power  consumption  were 
found  to  be  at  the  elevators,  which  are  located  almost  exactly 
at  the  middle  of  the  yard.  It  was  thought  inadvisable  to  place 
the  power  plant  close  to  the  elevators  on  account  of  the  poor 
foundation  facilities  near  the  dock,  and  yet  on  the  other  side 
of  the  yard  the  steep  ascent  of  solid  rock,  known  as  the  "Pali- 
sades," limited  very  much  extension  in  that  direction.  A  sort 
of  recess  in  the  foot  of  the  Palisades,  at  a  point  opposite  the 
elevator  on  Pier  No.  8,  however,  seemed  to  lend  itself  natur- 
ally to  the  accommodation  of  the  power  plant  building  and 
presented  the  most  desirable  features  for  its  location  that 
could  be  found.  Inasmuch  as  this  site  was  inaccessible  for 
yard  track  purposes,  and  was  of  sufficient  sire  to  provide  for 
the  power  house  and  also  allow  considerable  extension,  it  was 
chosen  as  being  the  most  desirable  location. 

Even  at  this  point  the  transmission  distance  to  the  elevators 
was  over  a  thousand  feet;  this  was,  however,  not  at  all  pro- 
hibitive as  a  voltage  of  600  volts  alternating  had  been  decided 
upon  for  the  power  distribution.  The  transmission  distance 
to  the  marine  repair  shop  at  the  north  end  of  the  yard  is  just 
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one-half  mile,  while  that  to  the  old  power  plant  in  the  depot 
at  the  south  end  of  the  yard,  is  over  3,500  ft.  This  old  power 
station  in  the  depot  is  the  source  of  power  for  the  present  depot 
and  yard  lighting  equipment,  but  will  later  be  charged  to 
serve  as  a  substation,  operated  from  the  new  power  plant,  for 
the  local  distribution  of  power  and  lighting  at  that  point,  and 
will  supply  power  to  the  roundhouse  and  also  to  the  motors 
for  operating  the  aprons  of  the  transfer  bridges. 

The  export  grain  elevators  will  require  the  largest  amounts 
of  power.  The  new  elevator.  No.  7,  will  be  equipped  for 
motor  driving  in  the  latest  and  most  up-to-date  manner,  and 
will  have  3,300  horsepower  in  total  motor  capacity  installed. 
1  he  old  elevator.  No.  S.  which  is  now  driven  by  an  old  steam 
power  plant  nearby,  will  be  driven  by  motors  on  the  group 
system.  The  power  feeders  leading  to  the  elevators  will  be 
carried  through  an  underground  coniiuil.  while  the  other  power 
transmission  and  lighting  circuit  wires  will  be  carried  on 
overhead   pole  lines. 

ro\vr;i:  i'i.v.Nr  lu  iujin*;. 

The  power  house  is  a  well  designed  building  of  steel  and  brick 
construciion.  witii  a  pai  t  i(  iilarly  substantial  steel  frame.  It  is 
140  ft.  4  ins.  long  and  lUa  ft.  8  ins.  wiile,  outside,  and  is 
divided  by  a  division  wall  into  two  sections,  one — the  engine 
rooni^localed  on  the  east  side  (toward  the  river)  and  the 
other — the  boiler  room — at  the  rear,  or  west  side.  The  engine 
room  is  143  ft.  by  52  ft.  inside  the  walls  and  has  a  free  height 
of  28  ft.  under  the  roof  trusses;  the  boiler  room  is  143  ft.  by 
49  ft.  4  ins.  inside  and  has  a  free  height  of  32  ft.  beneath  roof 
trusses,  the  boiler  room  floor  being  located  4  ft.  lower  t,han  the 
engine  room  floor.  Under  the  engine  room  there  is  a  12  ft. 
basement  for  steam  piping,  auxiliary  equipment,  etc.,  and 
under  the  operating  tlr  v  of  the  boiler  room  there  is  a  10  ft. 
basement  for  access  to     ie  ash  conyeyor  system. 

The  exterior  appeariiNi,^e  of  the  building  is  presented  in  the 
accompanying  engravin-^.  The  architectural  result  is  very 
pleasing  and  the  design  -ymmetrical.  While  no  extraordinary 
efforts  have  been  direct—^  toward  the  exterior  appearance,  still 
the  result  indicates  lb  'are  was  taken  to  harmonize  the  de- 
tails, and  without  sacnice  of  the  usefulness  of  any  part. 
Ample  daylight  lightinf  -6  provided  in  both  boiler  and  engine 
rooms,  the  window  arn»Bgement  being  of  a  most  pleasing  de- 
sign. Both  sections  of  the  building  have  monitors  in  the  roof 
which  provide  both  lifting  and  ventilation. 

Concrete  constructio.''  entered  largely  into  the  construction 
of  this  building,  the  «d.ll  and  engine  foundations  and  the 
floors  being  of  concrete.  The  composition  of  the  concrete  used 
in  the  footings  of  walls,  fountUltions,  etc.,  was  one  part  of 
Portland  cement  to  two  of  clean  sharp  sand  and  four  of  broken 
stone.  The  floors  are  laid  with  R  first  course  of  concrete  com- 
posed of  one  part  Portland  cement  to  three  parts  of  sand  and 
six  of  broken  stone,  and  this  is'rovered  with  a  top  course,  1  in. 
thick  of  a  stiff  mortar  consisting  of  equal  parts  of  Portland 
cement  and  sand.  The  steel  work  will  be  referred  to  in  a 
later  article. 

The  entire  main  roof  and  roof  of  monitors  is  to  be  con- 
structed of  3  in.  concrete  slabs,  made  of  the  first  mentioned 
stone  concrete,  with  No.  IG  gauge  galvanized  iron  wire.  The 
upper  surface  of  the  roof  slabs  is  made  smooth  with  a  course  of 
mortar  of  equal  parts  of  Portland  cement  and  sand,  laid  dur- 
ing construction.  The  outside  of  this  is  covered  with  pitch 
and  a  coating  of  slag,  graduated  and  bolted,  for  sizes  14  to  % 
in.  The  monitors  are  covered  on  sides  and  ends  with  16  oz. 
sheet  copper,  crimped  and  moulded  to  conform  to  the  details 
of  construction,  and  extended  within  the  window  construction 
for  weatherproofing.  Inside  roof  drainage  is  provided  to  pre- 
vent freezing. 

Other  interesting  details  of  the  building  will  be  presented  In 
our  next  issue,  in  connection  with  sectional  detail  views  of  the 
building  showing  its  equipment.  "We  are  greatly  indebted  for 
this  information  to  Mr.  Edwin  B.  Katte,  the  designer  of  the 
plant  and  electrical  engineer  of  the  New  York  Central  and 
Hudson  River  Railroad  Company. 

(7*0  be  continued.) 


A  NEV  50-TON  BOX  CAR. 


With  Si'kuctik.\i.  Steel  U.ndekfkame. 


.M  HHU-ETtnVN    C.VR    WOKKS. 


The  accompanying  engravings  illustrate  a  new  box  car  that 
has  been  designed  by  and  of  which  five  were  built  by  the  Mid- 
dletown  Car  Works  to  meet  special  requirements  of  the  Illinois 
River  Packet  Company  (the  Turner-Hudnut  Company,  Pekin, 
111.)  for  handling  grain  shipments  in  their  home  territory,  and 
also  to  seaboard  cities.  Features  of  particular  interest  have 
been  introduced  into  the  design  of  this  car;  the  underlying 
idea  has  been: 

First— To  secure  sufficient  cubical  contents  for  50  tons  of 
grain; 

Second — To  use  a  structural  steel  underframe  of  simple  type, 
that  would  facilitate  repairs; 

Third — To  have  ample  strength  in  the  underframe  and  super- 
structure to  support  the  load  and   withstand  service  shocks; 

Fourth— To  follow  the  general  lines  for  a  standard  box  car 
as  proposed  by  the  M.  C.  B.  Committee  at  the  last  Saratoga 
Convention. 

With  respect  to  cubical  contents,  it  was  thought  desirable  to 
i)ase  this  on  a  length  inside  of  40  ft.,  for  the  reason  that  to 


HALF  EM)  ELEVATION  AM)  CROSS  SECTION  OF  THE 
STEKI,   U.NDEBFRAME  BOX   CAB. 

load  CO  tons  of  wheat  into  a  36-ft.  car  is  a  difficult  matter  at 
most  elevators.  A  car  40  ft.  long  gives  considerably  more 
head  room  when  loaded,  and  from  this  point  of  view  seems 
more  desirable  than  the  American  Railway  Association  stand- 
ard length.  The  inside  clear  width  is  8  ft.  «  ins.;  height  from 
floor  to  underside  of  carlins  8  ft.  0  in.,  and  cubic  contents  to 
these  dimensions  2,720  cu.  ft.,  or  54.5  cu.  ft.,  per  ton  of  rated 
capacity. 

In  selecting  the  type  of  underframe,  the  designer,  Mr.  George 
I.  King,  has  worked  out  a  design  which,  in  many  respects,  fol- 
lows the  general  lines  of  wooden  ( ar  construction,  at  least  to 
the  extent  of  employing  sills  of  a  uniform  depth  throughout, 
which  are  assisted  in  carrying  the  load  by  the  use  of  truss  rods. 

There  are  four  steel  sills  extending  from  end  sill  to  end  sill, 
each  longitudinal  member  being  a  15-in.  channel,  33  lbs.  per 
foot.  These  sills  are  supported  at  each  bolster  by  a  bent  plate 
construction  consisting  of  a  top  bolster  bar  12  ins.  x  %  in.,  and 
a  bottom  bolster  bar  12  ins.  x  1  in.,  the  latter  reinforced  by 
3  X  2|L.  X  Vi-in.  angles  to  prevent  buckling.  Each  side  sill  is 
secured  to  the  ends  of  the  body  bolster  by  four  1-in,  rivets  at 
each  joint.  Suitable  malleable  iron  fillers  are  used  between  the 
center  sills  at  the  body  bolsters  to  resist  the  upward  thrust 
due  to  the  load  at  the  center  plates;  to  serve  the  double  pur- 
pose of  stiffening  the  center  sills  and  to  firmly  fasten  the  top 
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bolster  member  to  these  sills,  a  gusset  plate  36  x  5-16  x  60  Ins. 
is  interposed  between  the  top  surface  of  the  center  sills  and 
the  under  surface  of  the  upper  bolster  member.  Elach  side 
bearing  is  a  malleable  casting  riveted  to  the  lower  bolster  mem- 
ber, and  to  prevent  distortion  of  the  bolster  by  side  bearing 
shocks,  a  6  X  %-ln.  brace  has  one  end  riveted  to  the  bolster 
over  the  side  bearing  and  the  other  end  secured  to  the  top 
flange  of  the  center  sill. 
The  two  truss  rods  which  extend  from  bolster  to  bolster, 


with  turnbuckles  at  the  center  of  car,  are  2  ins.  in  diameter, 
with  ends  upset  to  2%  ins.,  and  at  the  bolsters  each  rod  is 
pinned  between  two  heavy  forged  straps.  These  straps  are 
anchored  up  at  their  outer  ends,  the  anchors  passing  through 
slots  in  the  large  gusset  plates  above  mentioned  and  fitting 
tightly  against  the  outer  edges  of  the  top  twister  bars.  Since 
the  horizontal  component  of  the  stress  in  the  truss  rods  is 
transmitted  largely  to  the  top  flanges  of  the  center  sills,  they 
are  latticed  together  by  a  double  system  of  2»i  x  'j-in.  lattice 
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bars,  thus  forming  a  very  stiff  column.  Truss  rod  struts  of 
cast  iron  bear  against  two  10-in.  I-beam  cross  ties,  as  shown; 
to  avoid  punching  holes  in  the  bottom  flanges  of  the  center 
and  side  sills,  these  cross  ties  are  secured  to  the  center  sills 
by  y  X  ^/i>-in.  steel  plate  brackets,  the  ends  of  which  are  bent 
up  and  riveted  to  the  webs  of  the  center  sills;  similar  brackets 
%  in.  thick  are  secured  to  the  webs  of  the  side  sills  and  sup- 
port the  ends  of  the  cross  ties. 

The  end  sill  arrangement  has  been  designed  to  leave  this 
feature  of  the  cftr  as  free  as  possible  from  connection  with 
parts  that  would  be  difficult  to  remove  in  case  of  damage.  It 
will  be  noted  that  each  end  sill  is  made  of  Vi-in.  plate,  bent  to 
'a  Z  shape,  the  top  flange  projecting  outwardly  from  the  car, 
and  the  bottom  flange  extending  inwardly.  Neither  end  sill 
has  any  connection  with  any  frame  members  of  the  car  except 
the  side  and  center  sills,  and  there  is  a  space  of  %  in.  between 
the  back  of  each  end  sill  and  the  outer  face  of  the  end  sheath- 
ing— this  to  permit  moisture  to  drain  away,  and  prevent  rotting 
of  the  end  of  the  wooden  superstructure.  Each  end  sill  is 
faced  by  a  heavy  cast-steel  striking  bracket,  to  the  underside 
of  which  is  bolted  a  4  x  1-in.  carry-iron  for  the  drawbar.  As 
the  center  sills  are  spaced  18  ins.  apart  with  a  view  to  using 
double  connection  angles  at  their  ends,  where  they  are  riveted 
to  the  end  sills,  a  twin  spring  draft  gear  was  determined  upon. 
This  is  of  the  usual  type  and  employs  the  M.  C.  B.  standard 
tall  strap.  There  are  four  malleable-iron  draft  castings  per 
car,  each  secured  to  center  sills  by  20  %-in.  rivets.    This  un- 


outside  dimensions  of  the  car  conform  with  the  height  of  12  ft. 
6%  ins.  from  rail  and  width  of  9  ft.  7  ins.  at  eaves,  recom- 
mended by  the  last  M.  C.  B.  Committee.  This  arrangement 
has  brought  the  center  of  the  draft  gear  almost  at  the  neutral 
axis  of  the  center  sills,  which  is  highly  desirable.  In  order  to 
accomplish  this  result  a  low  truck  is  essential;  the  arch  bar 
type  of  truck  has  been  used,  the  top  and  bottom  bars  being 
5  X  ll^  ins.,  with  5  x  %-in.  tie  bars.  The  wheel  base  is  5  ft. 
D  ins.    The  spring  plank  is  13-in.  channel,  35  lbs.  per  foot. 

The  truck  bolster,  which  is  shown  in  detail  in  one  of  the  en- 
gravings, is  notable  for  its  simplicity  of  design,  which  is  ob- 
tained without  sacrifice  of  strength.  As  shown,  it  is  built  up 
of  two  8-in.  I-beams,  25.5  lbs.  per  foot,  with  two  top  covers  and 
two  bottom  covers,  each  14  x  %  in.,  riveted  as  closely  as  pos- 
sible to  the  flanges  of  the  beams.  Maileable-iron  center-plates 
are  used  and  the  brakes  are  hung  to  projecting  arms  on  the 
truck  columns.  Ine  springs  used  are  P.  R.  R.  standard  Class 
H-59.  One  of  the  strongest  claims  for  this  truck,  as  well  as 
for  the  interesting  new  design  of  underframe.  is  the  absence 
of  special  or  complicated  features  of  construction  which  are 
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STEEL  UNDERFRAME  BOX  CARS.— II 

derframe    cannot    be   excelled    for   simplicity,    durability    and 
ease  of  repairs. 

Particular  attention  should  be  given  to  the  method  of  secur- 
ing the  wooden  side  sills  to  the  steel  underframe.  Instead  of 
using  angles  projecting  outwardly  from  the  steel  sills,  upon 
which  to  place  the  wooden  sills,  as  is  frequently  done,  Mr.  King 
has  used  a  series  of  bent  plate  Z  bars,  one  flange  of  each  of 
which  is  riveted  to  the  channel  side  sills.  The  web  forms  a 
support  for  the  wooden  sill,  and  the  other  flange  turns  up  and 
practically  encloses  it,  securely  locking  it  in  position  and  pre- 
venting displacement  sidewise  even  in  case  of  failure  of  the 
frame  rods,  which  also  pass  through  this  series  of  Z  bar  plates. 

Each  wooden  side  sill  is  33s  -^  8  ins.  Between  the  side  and 
each  center  sill  are  two  4  x  4-in.  yellow-pine  nailing  strips,  ex- 
tending from  bolster  to  bolster,  and  supported  at  intermediate 
points  by  a  series  of  floor  beams,  consisting  of  9-in.  chan- 
nels, 13.25-lbs.  per  foot,  the  ends  of  which  are  securely  riveted 
to  the  side  and  center  sills.  It  will  here  be  observed  that  the 
center  sills  have  been  dropped  2  ins.  lower  than  the  side  sills — 
this  was  done  to  avoid  any  cutting  of  the  under  surface  of  the 
floor  to  clear  rivet  heads. 

The  superstructure  of  this  car  is  unusually  heavy.  The  side 
posts  and  braces  are  3x6  ins.  throughout;  the  door  posts  are 
6x6  Ins.;  the  corner  posts  5x8  ins.;  the  end  posts  as  well  as 
the  end  braces  are  5x6  ins.,  while  the  sub-sills  are  6x8  ins., 
rabbeted  out  to  form  a  bearing  for  the  floor.  All  post  and 
brace  pockets  are  provided  with  lips  to  bear  against  the  side 
sills  and  side  plates,  as  well  as  the  end  sub-sills  and  end  plates. 
The  end  plates  are  5  x  13  in.  oak.  This  construction  would 
seem  to  preclude  any  possibility  of  bulging  at  the  sides,  even 
if  the  car  is  loaded  to  the  roof. 

It  will  be  noticed  in  this  design  that  Mr.  King  has  found  It 
possible  to  use  15-in.  channel  center-sills  extending  from  end 
to  end  sill,  with  the  top  of  floor  4  ft.  above  the  rail,  while  the 
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costly  to  repair;  we  see  no  reason  why  this  car  cannot  be  re- 
paired throughout  by  any  ordinary  repair  shop. 

Concerning  the  light  weight  of  this  car,  which  is  48,000  lbs., 
it  should  be  noted  that  this  compares  favorauly  with  the  light 
weight  of  the  Pennsylvania  Railroad  standard  pressed  steel 
underframe  cars,  36  ft.  long  inside,  as  these  Pennsylvania  cars 
weigh  45,000  lbs.  light.  It  is  not  believed  that  a  thoroughly 
substantial  steel-underframe  car  of  50-ton  capacity,  40  ft.  long, 
can  be  constructed  with  much  less  material  than  has  been 
used  in  this  design.  It  is  a  question  whether  a  car  of  this  size 
and  weight  would  pay  for  general  traffic  where  the  average 
load  might  not  exceed  the  light  weight  of  the  car. 

we  are  greatly  indebted  for  this  information  to  the  designer, 
Mr.  George  I.  King,  vice-president  and  general  manager  of  the 
Middletown  Car  Works,  to  whom  patents  have  been  granted 
covering  the  design  of  the  novel  underframe  construction. 


Overloading  of  engines  has  been  carried  to  an  extreme  on 
some  roads.  Recently  the  writer  saw  a  heavy  train  hauled 
over  a  long  division  by  one  engine  which  was  not  powerful 
enough  to  make  a  speed  of  over  eight  miles  an  hour.  This 
train  was  immediately  followed  by  a  light  engine  which  kept 
in  sight  of  the  heavily  loaded  one  but  did  not  help.  This 
road  keeps  a  record  only  of  loaded  trains  and  the  superintend- 
ent has  the  record  of  his  road  for  heavy  tonnage  per  train. 
The  light  engine  did  not  appear  on  the  reports  as  a  train.  If 
this  superintendent  could  have  charge  of  a  roundhouse  for  a 
short  time  he  would  know  what  such  methods  mean  to  the 
owners  of  the  road.  Oflftcers  who  can  not  see  beyond  the  limits 
of  their  own  departments  have  no  legitimate  place  in  modern 
railroad  operation.  One  of  the  best  preventives  of  this  sort  of 
practice  is  a  regular  conference  of  the  heads  of  all  depart- 
ments. 
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(Continued  from  Page  7.) 


Labor  particularly  unskilled,  is  cheap  in  England.  In  going 
north  of  London  on  one  of  the  leading  railroads  the  writer 
saw  a  rail  about  75  lbs.  per  yard,  which  was  being  carried  at  a 
Bpoed  of  about  one-eighth  of  a  mile  per  hour  on  the  shoulders 
of  as  many  men  as  could  crowd  together  under  it.  There  were 
probably  16  men  under  its  30  ft.  of  length  and  they  walked 
lockstep,  being  so  ciose  together.  It  was  carried  in  this  way  per- 
haps 200  feet  along  the  track.  The  camera  was  not  out  in  time 
or  the  picture  would  be  recorded  for  the  benefit  of  the  reader. 
Imagine  the  adjectives  which  an  American  manager  would 
splert  to  express  his  views  of  such  economy  as  this,  if  he 
should  see  it  from  the  observation  window  of  his  car  while  on 
an  inspection  trip!  Perhaps  the  same  sort  of  thing  will  be 
found  on  the  continent,  but  that  remains  to  be  seen. 

It  IS  not  at  all  unusual  to  find  a  large  number  of  men— 20 
or  30— handling  coal  at  a  locomotive  coaling  station  whereas 
with  our  best  appliances  two  men  would  do  it  all.  In  the 
hand  work  about  the  fine  finish  of  locomotives,  much  labor  is 
unoffectively  employed.  The  locomotive  supplies  no  legitimate 
oi)pori unity  lor  the  art  of  draw  filing,  but  lots  of  it  is  done 
liere  nevertheless. 

Labor  questions  here  are  as  important  as  they  are  at  home, 
and  this  is  one  of  the  subjects  most  worthy  of  attention.  Labor 
unions  are  strong  and  they  have  exerted  a  powerful  leveling 
iulluenco.  which  is  an  exceedingly  important  factor  to  be  dealt 
with.  I  am  tcid  noi  by  one  but  by  many— and  am  absolutely 
:^urr  of  the  correctness  of  the  statement— that  the  lack  of 
leadership  talent  here  is  due  to  the  attitude  of  the  men  them- 
selves, who  do  everything  they  can  to  discourage  unusual 
••fforts  on  the  part  of  their  fellows  and  prevent  the  discovery 
of  those  who  are  capable  of  advancement  to  positions  of  re- 
.spouhibility.  A  good  man  and  a  "duffer"  works  side  by  side 
and  for  the  same  wages.  There  is  no  inducement  for  the  good 
man  to  forge  ahead  and  get  more  than  a  "duffer's"  wages. 
The  influence  is  toward  a  very  dead  level  and  this  level  is  that 
of  the  lazy  workman.  The  effect  is  everywhere  apparent  in 
passing  through  the  shops.  This  general  statement  is  war- 
ranted, because  it  is  confirmed  by  conversations  with  the 
workmen  themselves.  Several,  with  whom  the  writer  talked 
openly  admitted  it.  The  least  tendency  toward  any  effort 
which  makes  a  man  favorably  conspicuous  before  his  supe- 
riors is  frowned  upon  by  his  fellows,  in  the  name  of  labor 
unionism.  This  is  a  grave  mistake  on  the  part  of  the  men. 
A  work's  manager  in  charge  of  five  thousand  men,  told  the 
writer  of  cases  in  which  good  men  had  been  disciplined  in  one 
way  and  another  for  doing  more  than  their  mates  wished  them 
to  do.  Til  is  condition  seems  to  be  general  and  not  at  all  con- 
fined to  a  single  road  or  any  particular  section  of  the  country. 
In  this  respect  labor  unionism  is  a  positive  detriment  to  the 
a<lvancement  of  the  best  interests  of  the  workingmen,  and  it 
works  them  an  injury.  It  does  more  than  that— it  hurts  the 
business  of  Great  Britain  and  greatly  increases  the  cost  of 
work,  thus  reflecting  directly  upon  the  best  interests  of  the 
men. 

With  this  condition  combined  with  very  high  freight  rates, 
the  English  railroad  stockholder  is  in  a  bad  way.  I  am  told 
that  it  costs  more  to  send  certain  commodities  from  London 
to  Manchester,  than  from  New  York  to  London— 3,200  miles 
in  one  case  as  against  180  in  the  other.  The  economical  opera- 
tion of  locomotives  here  does  not  result  in  cheap  freight  trans- 
portation. There  are  other  factors  in  the  cost  of  transporta- 
tion which  must  be  attended  to  here  without  delay.  The  loco- 
motive superintendent  cannot  do  it  all. 

But  with  regard  to  the  labor  situation  it  should  be  said 
that  one  can  see  his  own  faults  very  easily  when  exhibited  by 
others.  It  is  just  possible  that  we  also  are  drifting  very  far 
toward  the  "dead  level"  referred  to  above.  Workingmen  can- 
not afford  to  cut  off  their  own  chances  for  promotion  and  their 


employers,  whether  in  England  or  America,  cannot  afford  to 
have  them  do  so,  as  it  has  certainly  been  done  here.  It  is 
exceedingly  difficult  to  find  good  foremen  over  here  and  this  is 
one  reason  why  the  railroads  are  so  earnestly  trying  to  improve 
their  apprentices. 

Improved  methods  with  respect  to  apprenticeships  constitute 
a  subject  upon  which  it  is  easy  to  get  English  motive  power 
men  to  talk.  They  are  far  ahead  of  us  in  this,  fox  they  have 
not  merely  talked  for  a  number  of  years  about  what  should  be 
done,  they  have  really  done  something,  and  it  is  very  inter- 
esting to  find  that  the  appreciation  of  this  question  is  univer- 
sal. There  is  not  the  slightest  difficulty  here  in  securing 
apprentices,  either  the  so-called  "workmen  apprentices," 
"premium  apprentices,"  or  "pupils."  Premium  apprentices  are 
usually  sons  of  men  outside  the  railroad  circle,  who  desire 
shop  experience  and  are  able  to  pay  for  the  privilege.  They 
are  more  or  less  independent  and  are  in  a  sense  privileged 
characters  about  the  shop.  "Pupils"  are  usually  college  grad- 
uates who  also  pay  premiums  for  the  opportunity  to  work  in 
the  shops.  They  must  necessarily  have  considerable  means  in 
order  to  do  this.  These  two  classes  of  young  men  have  sup- 
plied some  very  successful  railroad  officers,  but  it  may  be  said, 
speaking  generally,  that  these  forms  of  apprenticeship  haT« 
not  met  the  need  for  able  managers  of  departments  better 
than  special  apprenticeship  has  done  on  our  side  of  the  ocean. 
Special  attention  is  now  being  given  on  several  English  rail- 
ways to  the  workman  apprentices  who  are  sons  of  employees 
of  the  shops.  An  effort  is  being  made  to  improve  all  of  this 
class  of  apprentices  by  means  of  technical  education  and  to 
develop  every  apprentice  so  that  he  will  reveal  his  capabilities 
and  enable  his  employers  to  discover  the  direction  in  which 
his  individual  ability  will  be  most  satisfactorily  developed. 

Mr.  D.  Drummond.  locomotive  superintendent  of  the  London 
&  South  Western  Railway,  is  a  leader  in  this  movement.  He 
does  not  consider  our  special  apprenticeship  at  all  satisfactory 
as  a  means  for  recruiting  the  service  with  leaders  of  men,  and 
while  he  does  not  disapprove  of  giving  college  men  an  oppor- 
tunity in  the  shops,  he  considers  it  necessary  to  provide  a 
system  which  will  give  the  poor  man's  son  an  equal  chance 
with  the  rich  man's.  He  believes  that  the  thorough  shop  train- 
ing given  the  ordinary  apprentice,  combined  with  as  much 
technical  education  as  he  can  take,  will  supply  many  good 
men  from  the  ranks.  Considering  the  fact  that  many  of  the 
successful  leaders  of  the  past  and  present  have  come  from  the 
ranks,  he  has  put  into  effect  a  plan  whereby  the  apprentices 
attend  a  technical  school  at  regular  periods  during  working 
hours  and  at  the  expense  of  the  railroad  company.  Last  March 
Mr.  Drummond  issued  the  following  bulletin: 


LONDON   &   SOUTH   WESTERN   RAILWAY. 

Locomotive  Engineer's  Office.  Nine  Elm-s  Works. 

London,  S.  W..  March.  190.*?. 

XOTICE  TO   APPRENTICES. 

I  am  anxious  that  the  apprentices  in  the  L.  &  S.  W.  Ry.  Works 
at  Nine  Elms  should  have  every  possiblo  opportunity  affordod  them 
of  having  a  scientific  educaticm.  arranged  to  go  hand  in  hand  with 
their  practical  evory-day  work,  and  .so  enable  them  to  prepare,  at 
the  end  of  three  years,  to  take  up  the  hiphor  scientific  training  tc 
be  obtained  at  the  technical  colleges  during  the  last  two  years  of 
their  approntice.ship.  The  course  will  commence  in  October  and 
end  in  February. 

This  ha.s  been  arranged  to  enable  .von  to  have  i)roppr  time  for 
study  in  the  evenings,  and  to  compare  the  scientific  teaching  you 
receive  at  the  classes  with  the  practical  work  going  on  in  the 
workshops,  so  as  to  cultivate  the  habit  of  thinking  independently 
for  yourselves. 

I  have  arranged  for  a  competent  teacher  to  give  one  hour,  from 
8  A.  M.  to  9  A.  M..  on  three  mornings  of  the  week  for  juniors,  and 
one  hour  two  mornings  of  the  week  for  seniors,  which  will  form 
part  of  the  day's  work. 

You  will  be  expected  to  pass  a  preliminary  examination  in  pro- 
portion, fractions,  cubic  and  square  root  and  men.snration.  before 
being  allowed  to  join  the  classes. 

M  the  end  of  three  months  in  each  term  an  examination  will  take 
place  to  enable  me  to  ascertain  what  progress  has  been  made ;  the 
final  examination  to  take  place  at  the  end  of  each  term. 
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Those  who  pass  the  final  examination  will  enter  the  higher  clasa 
for  the  second  year,  and  so  on  to  the  third. 

Those  who  fail  to  pass  the  first  ezaminatiun.  but  receive  from 
their  teacher  a  recommendation,  will  have  the  privilege  of  continu- 
ing in  the  same  class  another  year  to  give  them  the  opportunity  of 
pa.ssing  into  the  higher  classes. 

Those  who  do  not  receive  a  certificate  from  the  teacher,  or  who 
fail,  at  the  .se<<>iid  opportunity  of  parsing,  will  have  to  retire  from 
the  classes. 

I  will  arnmjre  for  those  who  fail  not  to  work  overtime  during  the 
winter  months  .so  as  to  enable  them  to  attend  evening  claBses  if 
they  so  desire. 

The  apprentiifs  who  pass  all  their  examinations  satisfactorily 
will  be  allowed  to  attend  the  engineering  colleges  during  the  winter 
months  to  se<'ure  a  higher  education,  and  the  time  so  occupied  will 
be  counted  jis  part  of  their  apprenticeship,  and  those  who  success- 
fully j)a.'<s  tln'  lollepe  examinations  will  have  the  privilege  of  enter- 
ing the  drawing  office  or  the  chemical  laboratory  during  the  sum- 
tiKT  mouths. 

This  privilcjre  will  continue  for  the  last  two  years  of  their 
apprenticeship. 

Those  whose  comluct  is  satisfactory  and  who  have  shown  ability 
both  in  workshops  and  in  technical  work  shall  have  the  first  call 
for  promotion.  I  therefore  hope  that  every  apprentice  will  do  his 
\itmt»st  to  improve  his  knowledge  and  so  become  eligible  for  pro- 
motion. 

Any  hul  wli<»se  parents  have  not  had  the  means  to  keeji  him 
sufficiently  long  at  school  to  give  him  an  education  such  as  would 
<4ualify  him  to  jiass  the  preliminary  examination  will  call  ujton  me. 
and  I  shall  endeavor  to  make  such  arrangements  as  will  enable 
him  to  a<<iuire  the  ne«-e8sary  knowledge  to  do  so. 

The  three  Mibj<»<ts  for  the  se.ssion  will  be  •■api)lied  mechanics," 
'"heat."  and  "electricity."  Only  one  subject  will  be  dealt  with 
until  the  da.-^s  is  thoroughly  cajiable  of  ini<lerstanding  it  before  the 
next   is  entered  upon. 

The  directors  have  kindly  agreed  to  pay  the  teacher's  fees  for  the 
lirst  three  years.  !>.  Drvmmoxd. 


It  will  be  impossible  to  discuss  all  of  the  principles  involved 
in  this  plan,  but  the  most  important  ones  may  be  touched 
upon.  This  is  so  nearly  the  idea  which  has  developed  in  ibe 
minds  of  the  editor  of  this  journal  as  to  give  him  great  pleasure 
in  presenting  it  to  those  who  will  read  these  paragraphs. 

Mr.  Drummond  wishes  first  to  offer  the  boys  an  educational 
opportunity  which  they  need;  second  to  afford  means  for 
thoroughly  sifting  and  sorting  their  capabilities  in  the  shop  and 
in  the  school;  third,  to  encourage  them  to  become  thinkers 
and  Independent  personal  units  In  the  works;  fourth,  to  de- 
velop all  as  far  as  they  can  be  developed,  some  to  be  merely 
better  workmen,  others  to  be  organizers  and  foremen,  others 
to  go  into  the  engineering  work  of  the  department  and  every 
one  to  be  something  that  he  would  not  be  under  the  prevailing 
methods  with  respect  to  apprenticeship.  He  has  at  Nine  Elms 
about  300  regular  apprentices  and  1.500  workmen  in 
the  locomotive  shops.  About  100  of  the  boys  have 
taken  advantage  of  his  generous  offer.  The  boys  are 
not  expected  to  educate  themselves,  after  working  hours, 
but  to  go  when  fresh  from  a  good  night  s  rest  into  the 
class  rooms  for  a  short  time  at  the  beginning  of  the  day.  He 
believes  in  education  in  direct  connection  with  their  work  and 
he  outlines  the  class  room  work  to  suit  their  needs.  The  In- 
struction is  given  at  Battersen  Polytechnic  School,  near  the 
works,  and  is  under  the  direction  of  Professor  Wells.  Mr. 
Drummond  watches  the  whole  movement  personally,  and  gives 
It  a  great  deal  of  attention.  He  also  considers  it  important 
that  clerical  positions  should  be  filled  by  young  men  who  fully 
uiiderstand  the  work  of  the  department  and  exi)ects  to  recruit 
the  clerical  force  from  apprentices.  In  this  way  he  hopes  to 
make  the  office  more  valuable  in  watching  and  checking  costs 
and  expenditures,  thus  rendering  the  office  more  important  as 
a  means  for  ( heapening  the  cost  of  work.  He  has  had  years  of 
experience  with  apprentices  and  has  reached  the  conclusion 
that  this  plan  is  the  very  best  which  can  be  evolved. 

Putting  ones  judprment  against  that  of  Mr.  Drummond  does 
not  seem  exactly  modest,  but  nevertheless,  the  writer  wishes 
to  say  that  he  hopes  to  see  a  railroad  undertake  this  work 
'r=om*'what  differently.     Mr.  Drummond  Is  unquestionably  cor- 


rect, except  as  to  sending  the  t)oys  out  of  the  works  to  a  school 
which  is  not  speciauy  and  specifically  devoted  to  the  instruc- 
tion of  railroad  shop  apprentices.  The  school  work  is  so 
vitally  important  and  the  apprentice  is  in  himself  such  a  speci- 
alty as  to  render  it  positively  necessary  to  build  up  a  school 
to  fit  his  needs.  But  Mr.  Drummond  is  actually  putting  his 
plan  into  effect. 

Other  railroads  in  England  are  occupied  with  this  problem 
and  further  mention  will  be  made  of  it  in  these  letters. 

G.  M.  B. 


Glasgow,  December  12,  1903. 

It  is  decidedly  shortsighted  to  dismiss  foreign  railroad  prac- 
tice with  the  remark  that  we  have  nothing  to  learn  from  it. 
In  every  department  there  is  something  to  be  learned  and  a 
proper  study  of  British,  German  and  French  methods  would 
require  at  least  a  month  in  each  country,  in  addition  to  time 
spent  in  sight-seeing.  The  sight-seeing  itself  is  good  for  an 
American,  because  here  may  be  seen  many  works  of  art  and 
many  relics  of  by-gone  ages  which  indicate  that  human  nature 
is  ever  the  ^ame.  The  people  of  3,000  B.  C.  had  very  much  the 
same  troubles  that  we  have,  and.  when  visiting  museums  and 
ruins  and  old  buildings  which  are  now  in  use,  the  questions 
naturally  arise — Are  we  nowadays  constructing,  as  a  whole, 
anything  nearly  as  permanent  as  these  works  of  600  to  1.0(»(i 
years  ago?  Are  our  efforts  of  to-day  as  worthy  of  preservation 
in  stone  and  steel  as  are  these  which  we  cross  the  ocean  to 
see?  Many  of  these  remarkable  works  were  built  when  wages 
were  "a  penny  a  day"  and  when  engineering  methods  were  not 
understood.  Men  in  those  days  must  have  loved  their  work, 
they  were  so  thorough.  Do  we  love  ours  as  well?  Do  we 
work  as  honestly? 

These  questions  are  strictly  appropriate  to  a  study  of  British 
railroad  methods,  because  here  people  work  steadily  and  faith- 
fully, with  but  little  prospect  of  advancement  and  compara- 
tively small  wages.  The  working  people  on  these  railroads 
have  scarcely  enough  to  live  on.  yet  their  faithfulness  and 
precision  of  service  is  worthy  of  wide  notice.  In  the  train 
service  this  is  specially  apparent.  These  men  must  love  their 
work.  We  could  not  get  people  to  do  as  well  as  they  do  for 
any  such  wages,  if  we  could  get  it  done  at  all. 

Competition  in  every  direction  has  given  Great  Britain  a 
railroad  service  which  has  no  parallel  elsewhere.  The  rail- 
roads serve  the  people  with  passenger  and  "goods"  trains 
which  are  not  equaled.  No  other  country  attempts  to  provide 
so  many  fast  trains  running  long  distances  without  inter- 
mediate stops  and  none  provides  freight  service  which  should 
be  classed  with  secondary  passenger  service  as  to  celerity  and 
certainty.  Between  Manchester  and  Liverpool.  34  miles,  the 
Lancashire  &  Yorkshire  runs  a  practically  hourly  passenger 
service  with  trains  making  the  run  in  40  minutes.  These 
trains  are  not  held  out  anywhere  by  freights  and  are  punctual. 
How  these  people  manage  to  do  this  in  the  midst  of  a  con- 
gested freight  district  is  difficult  to  understand  until  one  sees 
the  book  of  train  schedules,  which  is  as  large,  for  this  one 
small  road,  as  our  "Official  Guide."  Every  freight  is  scheduled 
and  every  one  Is  expected  to  run  on  time.  Ihe  Lancashire  & 
Yorkshire  has  571  miles  of  line  and  to  operate  it  in  this  way. 
over  800  signal  towers  are  required.  This  little  road  runs 
across  Great  Britain  and  is  not  a  trunk  line.  Its  efficiency  is 
remarkable.  It  hauls  two  and  a  half  times  as  many  passengers 
and  nearly  five  times  as  much  freight  tonnage  as  the  3,027 
miles  of  railroads  in  Ireland.  Last  year  the  Lancashire  & 
Yorkshire  handled  22,200.000  tons  of  freight  and  the  Irish 
roads  handled  5,100,000  tons.  The  gross  earnings  of  this  571 
miles  of  road  last  year  were  145.000  per  mile. 

English  roads  were  very  expensively  built  because  of  the 
permanent  character  of  their  original  construction.  These 
comparative  figures,  as  far  as  the  United  States  is  concerned, 
cannot  be  verified  at  the  time  of  writing,  but  the  comparison 
is  something  like  this:  The  total  capital  of  American  roads 
is  about  160.000  per  mile  of  single  track,  as  against  $140,000 
per  mile  in  England.    The  comparison  of  expense  per  mile  of 
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road  for  permanent  way  is  about  |1,800  per  mile  in  the  United 
States  and  ^2,080  per  mile  in  England. 

Passenger  business  in  England  yields  a  proportion  of  revenue 
receipts  in  some  oases  nearly  as  great  as  freight.  On  the 
Lancashire  &  Yorkshire,  in  the  half  year  ending  June  30  last, 
I  he  total  passenger  service  receipts  were  1,082,889  pounds 
sterling  and  the  freight  receipts  were  1,508,047  pounds..  Pas- 
senger train  mileage  on  eleven  of  the  most  important  British 
railroads,  last  year,  averaged  60  per  tent,  of  the  total  mileage. 

English  railroad  efficiency  is  very  great.  The  small  and 
poorly  paid  staff  of  a  large  station  is  a  source  of  wonder  in 
I  lie  work  done  and  the  quiet  way  in  which  it  is  accomplished. 
Existing  facilities  seem  to  he  worked  to  their  ultimate  ca- 
Itacity  before  changes  are  made.  Because  of  this,  extensive 
rhanges  are  sometimes  delayed,  perhaps  too  long. 

The  railroads  are  operated  for  the  convenience  of  the  people 
and  service  which  we  would  consider  extravagant  is  expected 
as  a  matter  of  course,  because,  through  competition,  the'ppop'e 
liave  come  to  rely  upon  it  in  their  business.  For  example, 
quick  freight  methods  enables  London  manufacturers  to  com- 
j)ete  in  point  of  time  of  delivery  with  those  of  Liverpool  and 
.Manchester  in  goods,  machinery,  etc.,  which  are  to  be  used  in 
iiiverpool  and  Manchester.  The  goods  traffic  manager  of  one 
of  the  largest  roads  told  the  writer  that  between  these  points 
and  London  competition  had  compelled  the  establishment  of 
a  freight  service  which  would  permit  a  shipper  in  London  to 
have  goods  called  for  at  his  warehouse  at  0  P.  M.  to  be  deliv- 
ered by  the  railroad  delivery  wagons  in  Manchester  or  Liver- 
pool at  10  A.M.  on  the  next  day.  This  is  an  ordinary  "goods" 
service  between  these  and  points  of  similar  importance  and 
at  equivalent  distances.  No  extra  charge  is  made  for  such 
rapid  deliveries  and  the  London  merchant  now  depends  upon 
the  railroads  to  put  him  in  position  to  put  his  goods  down  in 
any  i)art  of  Great  Britain  as  quickly  as  they  can  be  obtained 
from  the  nearest  storehouse  stock.  While  very  convenient  for 
I  lie  people,  this  is  a  serious  problem  for  the  railroads,  and  it 
fxi)lains  many  things  which  are  not  generally  understood  in 
iCnglish  practice.  As  long  as  this  sort  of  thing  continues,  good 
train.'^  cannot  be  heavily  loaded;  they  must  always  be  fast 
a!i(l.  to  keep  out  of  the  way,  they  must  even  be  accelerated 
above  {)resent  speeds  of  from  30  tq  40  miles  per  hour.  It  seems 
impossible  for  English  railroads  to  delay  very  long  in  adopting 
•  Icctric  power  for  everything. 

In  efficiency,  as  a  whole,  British  railroads  stand  out  promi- 
nently. These  people  get  most  surprising  results  from  their 
inadequate  facilities,  but  they  have  a  difficult  future  to  face. 

The  way  the  English  people  as  a  whole  interest  themselves 
in  railioad  achievements  is  a  source  of  encouragement  and 
lielp  to  those  who  are  working  out  the  problems.  Every  new 
lo(oniotive  design  is  talked  about  by  the  traveling  public,  and 
I  he  men  who  jtroduce  them  are  looked  up  to.  In  fact,  railroad 
offii  ials  in  Europe  have  a  high  social  position  because  of  their 
interest.  It  means  a  lot  to  be  a  railroad  officer,  and  it  should 
l)e  so. 

.Mention  has  already  been  made  of  the  high  standing  of  the 
motive  power  superintendents  over  here.  Almost  invariably 
iu  srraking  of  those  whom  they  serve  they  mentioned  the 
directors  and  not  the  general  manager.  One  only  referred  to 
-ir  manager,  and.  i!i  that  case,  that  officer  is  recognized  gener- 
;i!l.v  as  the  ablest  railroad  man  in  Great  Britain.  One  of  our 
reatest  needs  in  American  railroads  is  a  revision  of  the  opin- 
ion in  which  the  superintendent  of  motive  power  is  held.  It 
v.-ill  come  in  time.  l)ut  the  uplifting  of  the  American  motive 
l.ower  official  needs  to  be  accelerated.  He  needs  to  be  recog- 
nized as  the  most  important  of  the  subordinates  of  the  presi- 
cf^nt.  He  needs  to  be  given  standing  an<l  authority  which  will 
place  him  in  position  to  establish  a  policy  for  his  department 
'ti  everything  pertaining  to  It.  and  then  he  should  be  held  re- 
sponsible for  the  results.  It  may  take  some  years  for  the 
necessity  for  this  change  to  force  itself  upon  our  railroad 
ijtockhol.lors.  but  it  will  ,ome.  It  must  come.  The  necessity 
for  this  IS  a  striking  result  of  my  study  abroad.  Not  that  we 
have  everything  to  learn  from  foreign  methods,  but  it  is  per- 
fectly apparent  that  the  motive  power  departments  over  here 


are  to  furnish  most  of  the  advances  in  economy  in  the  future. 
Furthermore,  these  motive  power  officers  are  in  position  to 
carry  out  all  the  economies  which  their  abilities  place  them  in 
position  to  produce.  Under  such  circumstances  a  man  may 
make  a  record  and  have  all  the  assistance  he  needs  to  make  it. 
and  with  no  hindrances  such  as  always  follow  placing  the  super- 
intendent of  motive  power  directly  under  an  operating  official 
who  knows  nothing  about  motive  power  -matters  and  is  not 
sufficiently  broad-minded  to  let  the  motive  power  sti|>erin- 
tendent  have  full  swing  in  handling  his  work.  American  rail- 
roads positively  require  the  emancipation  of  the  motive  power 
departments  after  the  manner  which  is  general  in  England. 
We  need  such  treatment  of  the  heads  of  these  departments  as 
will  make  it  pa.v  the  best  mechanical  men  to  enter  and  remain 
in  the  service.  I  wish  it  were  possible  for  me  to  stale  this  in 
terms  as    clear  and  positive  as  is  my  conviction  on  the  subject. 

If  American  superintendents  of  motive  power  had  the 
authority  of  their  English  brothers  they  would  siave  millions 
of  dollars  to  their  employers  every  year. 

The  writer  did  not  pass  over  any  road  in  Great  Britain 
iiaving  as  good  track  as  that  of  the  Lake  Shore  and  other  good 
American  lines.  The  purpose  of  the  trip  was  not  to  study 
track  and  the  itinerary  did  not  cover  all  of  Great  Britain,  but 
it  covered  enough  to  show  that  we  are  not  backward  in  this 
matter.  On  the  leading  British  lines. the  track  is  usually  uni- 
formly good,  but  on  some  lines  it  is  worse  than  I  ever  rode 
upon  before.  The  spring  suspension  of  the  light  English  cars 
is  very  good  and  the  track  is  usually  in  excellent  surface. 
Whatever  the  shortcomings  may  be  as  to  surface  the  spring 
hanging  may  be  good  enough  to  central  them,  but  inequalities 
in  alignment  <annot  be  concealed  by  springs,  and  the  align- 
ment is  not  as  good  as  it  has  been  said  to  be.  There  is  no 
hesitation  whatever  in  making  the  statement  that  English 
track  does  not  "ride"  as  well  as  the  best  American  track,  but 
the  general  average  in  England  is  better  than  ours.  What 
this  track  would  do  if  respectable  wheel  weights  were  used  is 
oiily  a  matter  for  conjecture,  and  it  was  found  that  English 
officials  in  charge  of  trac  k  are  quite  willing  to  keep  down  the 
weights  in  order  to  maintain  the  track.  An  examination  of 
this  matter  in  a  casual  way  leads  to  great  admiration  for 
American  maintenance  of  way  departments  for  what  they 
accomplish  in  the  face  of  heavy  locomotives  and  heavy  cars. 
It  is  astonishing  that  with  the  steel-tired  wheels  in  freight 
equipment,  as  is  universal  practice  here,  the  wheel  loads  of 
"wagons"  should  be  so  low.  An  American  manager  would  find 
some  way  in  which  to  increase  the  eflSciency  of  these  toy  cars. 


The  only  way  to  give  water  purification  a  fair  trial  is  to 
equip  an  entire  division,  so  that  certain  engines  may  always 
use  the  treated  water  and  not  mix  the  good  with  the  bad. 
F'our  roads  are  now  preparing  to  do  this  an<l  it  is  important 
that  the  necessity  of  this  should  be  appreciated.  Attention 
was  directed  to  a  case  of  a  switch  engine  which  with  bad 
water  required  retubing  every  six  months.  This  engine  is 
now  using  only  treated  water  which  has  been  reduced  from 
72  to  6  grains  of  incrusting  solids  per  gallon;  it  has  been 
operated  this  way  long  enough  to  warrant  the  expectation  of 
more  than  doubling  the  life  of  the  flues.  This  is  an  excellent 
test  but  the  best  comparison  can  only  be  made  when  entire 
divisions  are  equipped.  This  is  expensive,  but  it  will,  unques- 
tionably, pay. 


After  certain  tests  of  abrasive  wheels  made  at  Sibley  College, 
the  metal  removed  was  micro-photographed.  The  photographs, 
it  is  said,  show  that  the  metal  removed  by  emery  wheels  is  in 
the  form  of  minute  globules;  that  from  carborundum  wheels; 
is  in  the  shape  of  chips  or  shavings.  This  seems  to  show  that 
an  emery  wheel  "grinds"  or  wears  the  metal  off  while  the 
caiborundum  wheel  cuts  it  off  in  a  manner  much  the  same  as  a 
milling  cutter.  This  is  an  important  distinction.  It  not  only 
indicates,  that  the  carborundum  wheel  should  be  the  most 
efficient  in  metal  removed  for  the  same  power,  but  that  heating 
should  be  much  less  since  it  is  cut  off  instead  of  being  abraded 
by  friction.  The  wheel  that  heats  the  least,  other  things  being 
equal,  should  give  the  most  accurate  v>ork.— Machinery, 
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INDICATOR  TESTS  OF  A  LARGE  TANDEM  COMPOUND 


Atchison,  Topeka  &  Santa  Fe  Railway. 


Records  from  actual  service  showing  the  net  tractive  effort 
of  large  locomotives  are  rare,  and,  because  these  are  shown  and 
the  d'stribution  of  effort  from  both  high  and  low-pressure  cyl- 
indern  of  a  tandem  compound,  as  well  as  the  tractive  effort 
wh«B  operating  with  live  steam  in  the  low-pressure  cylinders. 


averages  41,000  lbs.  At  11  miles  per  hour — card  No.  10 — the 
effort  was  31,315  lbs.  In  the  work  done  by  the  high  and  low- 
pressure  cylinders  there  is  a  rather  large  difference,  but  with  the 
t.ondem  arrangement  this  should  not  cause  any  difficulty.  The 
figure*?  phow  the  proportion  of  work  done  in  each  cylinder  and 
the  additional  effort  made  possible  by  simple  working.  For 
convenience  a  diagram  of  the  engine  and  some  of  the  principal 
dimensions  are  presented.  We  are  indebted  to  Mr.  R.  S.  Wick- 
ershara,  assistant  engineer  of  tests,  and  Mr.  G.  R.  Joughins. 


^j  iiistac 


(f)    (') 


DIAGRAM  OF  THE  TANDEM-COMl>OUND  LOCOMOTrVE. —  ATCHISON,  TOI'EK.V  &  SANTA  FE  KAIIAVAY. 


the  accompanying  indicator  cards  and  data  are  worth  pre- 
perrlng.  These  results  were  obtained  from  one  of  the  tandem 
ronnolidation  engines  of  the  Santa  Fe,  built  by  the  American 
Locomotive  Company,  and  illustrated  on  page  179  of  our 
June  number,  1902.  In  order  to  ascertain  the  actual  capacity 
of  these  engines,  one  of  them  was  indicated  on  the  Albuquerque 
division  in  February  last,  and  from  the  cards  taken  four  are 
selected  for  reproduction. 

By  applying  the  usual  formulae,  a  tractive  effort  of  41,024  lbs. 
would  be  expected.  By  actual  test,  allowing  8  per  cent,  for 
'nternal  friction,  the  tractive  effort,  operating  as  a  compound. 


mechanical  superintendent,  of  the  Santa  Fe  Coast  Lines,  for 
this  interesting  record. 

TANDEM    COMPOU.S'D   LOCOMOTIVE. 

2-8-0  Type  Atchison.   Topeka  &  Santa  Fe  Railway. 

Cylinders    16  and  28  x  .?2  Ins. 

DrivinK  wheels,  diameter 57  jns. 

Boiler  pressure    ] .  210  lbs 

Weight   on    drivers    176.000    lbs." 

Weight,  tottl    201.000  lbs. 

Heating  surface    2,965    sq.    ft. 

Grate  area   50  sq.  ft. 

(For  other  dimensions  see  American  Engineer,  June,  1902,  page  179.) 

The  summary  of  results  and  data  for  the  indicator  cards  are 

given  in  the  accompanying  tables. 
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All  cards  taken 

TANDEM  COMPOUND  CON80UDATION  ENGINE  NO.  861. — February  28,  1903. — Tonnage  =  1,020. 

M.E.P.  Tractice  Force. 

Power  Devoloped  on  »t  *  -r-  r.     ^    .       * 

One  Side.  ^«t-  T-  F.  at  rim  of 

-,  .              S  .  -^ wheel,  allowing  8  per 

s|              i|.  3  lis  ^_,  cent,  reduction  for                                     Remarks.             '      ' 

|o^           ££,0  I  .  ^^.  Grand  internal  friction.etc. 

^1^           ^§^  ^1  .^1  _.  •r°^«''-  Engine  Working. 

ss           "J  .Sf";;  o'>,  -g                    ' ■ 

X  so  JO  f-.  Compound.    Simple. 

8.669             71.92  6.229  15,827  22,056  44.112          40,583 

120.00             56.96  8.623  12,535  21,168  42,316          38,931          

87.95            67.50  6,320  14,855  21.176  42,350          38,962 

125.00             59.80  8.983  13,160  22,143  44,286          40,743          

96.39             39.32  6,927  8,653  15.580  31,160          28,667           Second    notch    below   one-half   .stroke 

125.41             60.20  9,012  13.248  22.260  44,520          40,958          

77.21             94.73  5,548  20,847  26,395  52,790          48,567 

119.90  62.27  8.606  13,704  22,310  44,620          41,050          

103.13            43.66  7.411  9.608  17.019  34,038          31.315          Fifth    notch    below    one-half    stroke 

89.21             94.95  6.411  20,896  27,307  54,614          50,225 

120.70             64.44  8.674  14,181  22.855  45,710          42,053          

74.75          102.70  5.336  22.601  27,937  55.874          51,404 

123.00             67.07  8,839  14,760  23,599  47,198          43,422          

83.72            96.-^0  6,016  21,193  27,209  54,418          50,065 

121.91  66.91  8,760  14.725  23,485  46,970          43,212          

with  full  throttle  and  reverse  lever  In  corner,  except  four,  which  were  half  throttle,  with  cut-off  as  shown  under  "Remarks." 


Hijfh  Piv*uitj  Cyl. 


Low  pj'us.wiii'e  Cyl. 


No.  6 — Speed,  18  m.  p.   h. :    throttle,   half  open;     cut-off,  second  notch     N'o.  8 — Speed.  5  ni.  p.  h. ;    throttle,  full:    cut-off,  full;    boiler  pressure. 
below   half   stroke;    boiler  pressure,  205   lbs.;   engine       working  com-         195  lbs.     Engine  working  compound 
pound. 


.68    '  M.K.P.      83.78  *       \ 


.Vrea     I.IJ    -iLKP.     96.30 
No.  15 


A.  *■ 


No.  18 — 8p«ed,  6  m.  p.  h. ;    throttle,  full ;    cut-off,  full ;    boiler  pressure,        No.  15 — Speed,  6  m.  p.  h. ;    throttle,  full ;    cut-off,  full ;    boiler  pressure. 
30C  lbs.      ESngInt  warklnr  comp«aiid.  200  lbs.     Engine  working  simple. 
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TRACTIVE    FORCE    SUMMARY. 

Approximate  Average  Tractive  Force   Developed.      Engine  861.^ 

High  Pressure  Low  Pressure  Net 

Cylinder.  Cylinder.  Total. 

Engine    working    Simple 5.8^8  2L384  50.070 

Engine  working  Compound .8.81O  13.688  41.^07 

Percentage  of  Total  Tractive  Force  Developed   in  Each  Cyliudor. 

High  Low 

Pressure  Pressure 

Cylinder.  ■       Cylmder. 

Engine  working  Simple    lotX"  fin7^ 

Engine   working   Compound "^^-^  ■<>  ""• '  '" 

Comnari-^on    of   Tractive    Force    Developed    in    High    and   Low  Pressure 
Cylinders   Using   High   Pressure   Cylinder  as   a  Basis. 

High  Low 

Pressure  Pressure 

Cylinder.  Cylinder. 

Engine    working    Simple      100%  366.9% 

Engine  working  Compound    :••••• 10^70  XOi.a .c 


frames  of  the  engine.  To  these  the  woodwork  and  framluf 
are  seen  Fed. 

By  bringing  the  front  of  the  cab  low  with  respect  to  the 
track  the  inspecting  officer  is  enabled  to  closely  observe 
the  condition  of  the  track  when  running  slowly.  Seating 
rapacity  for  seven  is  provided  in  the  observation  space  in 
front,  while  five  more  are  comfortably  accommodated  in  th« 
upper  part,  through  which  the  stack  passes.  By  lagging  the 
entire  front  end  and  stack  with  magnesia  and  leaving  air  8pac« 
for  insulation,  the  entire  observation  space  is  made  quite  com- 
fortable for  summer  use;  in  the  winter  it  is  heated  by  means 
of  steam  coils. 

Longitudinal  seats  are  provided  in  the  upper  room  and  also  a 
folding  seat  for  the  conductor,  for  use  when  necessary.    In  th« 


VltW  OF  XliK  MiW  UEblii^   Oi'  LNSi'tCXlO^    LOCOilOliVli. — ULaU.^OTO.N   6i   MlSSOtKl  lUVl!.H  Ji.\lLBOAD. 


NEW   INSPECTION    LOCOMOTIVE. 


BuKLiXGTON  &  Missouri  Rutcb  Railro.vd. 


^"^''- 


rV 


A  photograph  of  this  unique  inspection  locomotive  is  repro- 
duced by  the  courtesy  of  Mr.  R.  D.  Smith,  superintehdent  of 
motive  power  of  this  road.  The  locomotive  is  an  old  one  of 
the  4-4-0  type  with  the  observation  cab  built  over  the  front 
end  and  extending  back  of  the  stack  sufficiently  to  secure  good 
anchorage  and  satisfactory  balance.  The  observation  cab  is 
built  upon  steel  plates  which  are  securely  fastened  to  the  front 


obseivation  room  the  seats  are  very  conveniently  and  advan- 
tageously arranged  in  two  tiers. 

,  This  locomotive  is  controlled,  except  as  to  the  reverse  lever,  by 
the  person  sitting  in  the  front  seat.  He  has  the  throttle,  air  brake 
valve,  whistle  and  bell  at  his  command,  so  that  the  inspecting 
officer  may  himself  run  the  engine.  The  fireman  tends  the 
reverse  lever,  the  fire  and  water.  The  engine  has  an  electric 
headlight  and  incandescent  lamps  in  the  cabs.  The  observa- 
tion cab  is  provided  with  hot  and  cold  water  in  overhead 
tanks  and  a  folding  wash  basin  as  well  as  a  clothes  cupboard. 
Mr.  Smith  reports  the  engine  to  be  very  satisfactory.  The 
details  are  very  nicely  worked  out. 


KALBAUGH'S  ARRANGEMENT  OF  LOCOMOTIVE 

FRONT    ENDS. 


the  application  of  this  arrangement  in  the  smoke  box,  and  ii 
applying  it  to  a  number  of  locomotives. 


Through  the  courtesy  of  Mr.  I.  N.  Kalbaugh.  superintendent 
of  motive  power  of  the  West  Virginia  Central  &  Pittsburgh 
Railway,  the  drawing  of  a  new  front  end  arrangement,  de- 
vised and  patented  by  him,  has  been  received.  While  some  of 
the  elements  of  this  construction  have  been  used  before,  the 
combination  is  new,  and  it  has  given  excellent  results  In 
service.  The  stack  is  tapered  and  the  spark  nett-ng  is  in 
the  form  of  a  very  long  truncated  cone  reaching  from  the 
nozzle  tip  to  the  choke  of  the  stack.  Instead  of  the  usual  dia- 
phragm plate  a  conical  hood  is  employed,  which  surrounds 
the  netting  and  the  draft  effect  is  adjusted  by  means  of 
the  sliding  plate  in  front  of  this  hood. 

The  perforations  in  the  cone  are  3-16  by  l^^  in.  The  en- 
gines fitted  with  this  device  emit  quite  a  number  of  small 
sparks,  but  because  of  their  small  size  they  are  not  object- 
ionable and  a  smaller  opening  in  the  netting  does  not  seem 
to  be  Jiecessary.  This  locomotive  has  22  by  28  in.  cylinders 
and  a  5  In.  exhaust  nozzle.  With  very  poor,  small  vein  coal 
the  locomotives  steam  freely,  and  this  is  very  difficult  with 
the  usual  construction  of  front  ends  with  this  fuel.  Mr. 
Kalbaugh  has  found  a  marked  saving  in  fuel  as  a  result  of 
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THE   APPLICATION  OF   INDIVIDUAL    MOTOR   DRIVES 
TO  OLD  MACHINB  TOOLS. 


McKees  Rocks  Shop*.— Pittsbu»gh  Jb  Lake  Ebm  Raslmoam. 


BT  B.  T.  WEIGHT,  MBCHAJflCAL  BlfOINEEB. 


VII. 


RADIAL,    DRILL   PRESS. 
Figures  32,  33,  and  34  illustrate  an  interesting  motor  applica- 
tion to  an  old  Niles  radial  drill,  with  a  6-ft.  arm  wnich  had 
been  in  service  at  the  old  locomotive  shops  of  this  system  at 
McKees  Rocks.    Its  condition  seemed  to  warrant  the  change  in 


the  diagram,  which  can  be  thrown  in  mesh  with  a  gear  keyed 
to  the  same  shaft  as  gear,  3,  at  will. 

The  bracket  which  carried  the  two  speed  cones  was  not  suit- 
able for  supporting  the  motor.  However,  in  order  to  use  a 
single  motor  for  driving  the  tool  and  for  raising  and  lowering 
the  arm,  and,  in  order  to  use  two  runs  of  gearing  and  thus 
allow  the  use  of  a  comparatively  small  motor,  a  new  bracket 
to  replace  the  old  one  would  have  had  to  be  of  a  rather  intricate 
design.  Since  there  was  only  one  tool  of  this  design  to  be 
changed,  it  was  thought  best  to  attach  the  motor  to  the  bracket 
by  means  of  wrought  iron  braces  and  to  strengthen  the  bracket 
with  a  wrought  iron  strap,  in  the  manner  indicated  in  the 
accompanying   drawings. 

Referring  now  to  Figs.  34  and  35,  and  comparing  them,  it 


Fin.    32. — CEXEBAL  VIEW   OF  THE  NILES   RADIAL  DBILL  AS   EQUIPPFJ)    WITH  TlIK  INDIVini  AL 
MOTOR    nRIVK.       CROCKKU-WTIKEI.KR    MOTOR    AND    CO.NTROLI.ER. 
.MCKEES   IStRKS  SlUtl'S. — PlTTHBLRdll   &•   LAKE  EKIE. 


FIG.     33. — BEAB    VIEW    OF    THE    DBHX,     SHOWIN 
METHOD    OF    MOUNTING    THE    MOTOB 
UPON   THE   BRACKET. 


its  equipment  for  individual  driving,  which  was  carried  out  as 
here  indicated. 

In  order  to  more  fully  understand  this  application,  and  to 
get  some  idea  of  the  comparatively  small  amount  of  work  and 
material  which  were  required  in  this  case  to  change  over  from 
the  belt  drive,  reference  may  be  made  to  Fig.  35,  which  is  a 
diagram  showing  how  the  tool  was  driven  originally  with  the 
belt  drive. 

This  drill  is  of  the  usual  style  with  the  arm,  which  carries  the 
drill  spindle,  arranged  to  swing  about  the  column,  and  on  the 
opposite  side  of  this  column  from  the  arm,  and  bolted  to  the 
arm  casting  where  it  embraces  the  column,  is  a  bracket  which 
previously  carried  the  two  speed  cones  and  the  gears  as  desig- 
nated on  the  diagram.  Gears  4  and  5  and  the  spline  shaft, 
(see  Fig.  35),  were  arranged  to  swing  with  the  arm,  and  as 
gear  3,  which  is  carried  on  top  of  the  column,  is  concentric 
with  the  column,  gear  4  keeps  in  mesh  with  It  as  the  arm  is 
revolved.  As  the  arm  is  raised  or  lowered,  gear  5,  slides  on 
the  spline  shaft  and  keeps  in  mesh  with  gear  6.  A  separate 
shaft  which  operates  the  mechanism  for  moving  the  arm  up  or 
down  on  the  column  has  at  its  upper  end  a  gear,  not  shown  on 


will  be  seen  that  in  order  to  apply  the  motor  the  lower  speed 
cone,  8,  was  removed  and  replaced  by  a  double  clutch  and  gears 
A  and  D.  Gear  A,  is  cast  solid  on  a  sleeve  which  projects 
through  the  bearing  in  the  bracket  and  far  enough  beyond  it 
to  carry  the  large  sprocket,  F,  which  is  connected  to  the  pinion 
on  the  motor  by  means  of  a  l^^-in.  Morse  silent  chain.  A  cast 
iron  gear  sleeve,  C,  was  placed  on  the  back  shaft  to  which  the 
gear,  B,  is  keyed,  this  sleeve  bejng  rotated  by  gear,  B,  meshing 
with  driving  gear  A.  The  two  runs  of  gearing  for  the  spindle 
drive  are  here  provided,  one  by  throwing  clutch,  K,  directly  in 
clutch  with  A,  and  the  other  by  clutching  with  gear  D,  D  being 
driven  from  A  through  the  large  speed  reduction.  The  clutch, 
K,  is  splined  on  the  lower  shaft  which  extends  out  on  the  arm 
and  drives  the  spindle.  The  drawing  of  details,  Fig.  36,  shows 
the  details  of  the  above-mentioned  sleeve  carrying  gear,  A,  and 
to  which  sprocket,  F,  is  keyed,  and  also  the  gear  sleeve,  C, 
which  rotates  on  the  back  shaft.  The  details  of  the  lever  and 
latch  plate  for  use  in  operating  clutch,  K,  are  also  made  clear 
in  this  view. 

On  the  back  shaft  sleeve,  C,  the  silent  chain  sprocket,  G,  is 
also  keyed.     The  upper  speed  cone,  7,  was  replaced  by  the 
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IK,.  34. — UIAOK.iM  OF  THE  OUKil.NAL  .\KRAXGEMENT  OF  THE 

UKUi:   WITH   THE   COXE   PULI.EY.S   CARRIED  OX    TIIK 

BB.\CKET     AT     THE     REAR     OF     THE     ARM. 

sprocket,  H,  which  is  keyed  to  the  upper  shaft,  and  is  driven 
(loni  the  sprocket.  G,  by  a  13-16-in.  Morse  silent  chain  and  which 
in  turn  drives  gears  fi.  5,  4.  3  and  the  gears  which  control  the 
mechanism  for  raising  and  lowering  the  arm.  By  running  the 
motor  at  a  high  speed  the  arm  can,  in  this  way,  be  moved  up 
or  down  at  fair  rate. 

This  tool  has  been  running  with  this  arrangement  of  motor 
<1  riving  for  some  lime  and  except  when  the  drill  is  rotating  at 
a  very  high  speed  and  cutting,  there  is  practically  no  vibration 
of  the  motor  and  bracket.^nd  even  then  the  vibration  is  hardly 
noticeable. 

As  will  be  seen  by  referring  to  Fig.  32,  the  controller  is  at- 
tached to  the  arm  casting  at  the  column  within  easy  reach  of 
the  operator,  and  as  it  revolves  with  the  arm,  it  is  always  In 
the  same  relative  position  as  regards  the  work.  The  panel  which 
carries  the  switches,  circuit  breaker,  etc.,  is  attached  to  the 
motor  braces  at  the  rear,  and  while  out  of  the  way.  is  easily 
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35. — DCTAII-S  OF  THE  AHPLICATIO.N   OF  THE  MU1X)K  UKIMC,   8HOW- 
IX<;   METHOD  OF  MOUNTING  THE  MOTOR  UPON  THE  BRACKET 
BY   MEANS  OF  THE  WROUGHT-IRON   PLATE  AND   STRAPS. 


accessible.  The  wires  are  carried  from  the  wire  box  underneath 
the  floor  by  means  of  flexible  tubing  conduit  as  shown  in  the 
views.  This  tool  is  equipped  with  a  type  M.  F.-21  multiple-volt- 
age system  controller  and  the  type  3  P.,  M  S.,  C.  M.  variable 
speed  motor,  to  develop  4  horsepower  at  240  volts,  built  by  the 

Crocker-Wheeler  Company. 

The  range  of  spindle  speeds  and  the  power  provided  through- 
out are  the  same  as  for  the  vertical  drill  presses  described  In 
the  fifth  article,  of  this  Feries  (see  pages  441-2,  December,  1903, 
issue),  and  the  diagram  shown  on  Fig.  25  of  that  issue  shows 
the  variations  of  power  at  the  various  speeds.  Because  of 
the  large  number  of  speed  steps  provided  and  because  of  the 
ease  with  which  speed  can  be  changed,  the  eflSciency  of  this 
tool  has  been  considerably  increased  by  the  application  of  the 
variable  speed  motor. 


NOTE. — Inadvertantly  the  last  sentence  of  the  preceding 
article  of  this  series  (see  page  15,  January,  1904,  issue)  was 
made  to  read  somewhat  indefinite.  The  concluding  statement: 
"although  the  latter  type  furnishes  a  somewhat  greater  speed 
range  than  is  necessary  for  these  tools,"  would  tend  to  indicate 
that  the  type  M.  F.-21  controller  of  the  Crocker-Wheeler  Com- 
pany was  more  elaborate  than  was  necessary  in  this  case.  The 
fact,  is,  however,  that  the  drive  for  this  machine  had  been 
designed  for  a  M.  A.-12  controller  (the  type  using  armature 
resistance  for  the  intermediate  speeds)  and  all  the  materials, 
sprockets,  chain,  etc.,  ordered  before  it  was  decided  to  use  the 
M.  F.-21  type  of  controller.  Since  the  M.  F.-21  allows  a  higher 
motor  speed  than  the  M.  A.-12,  it  was  found  necessary  to 
cut  out  the  three  highest  steps  so  as  not  to  run  the  ram  of  the 
slotter  too  fast.  If  it  had  been  decided  to  use  the  M.  F.-21  con 
troller  in  the  first  place,  a  greater  speed  reduction  from  the 
motor  to  the  tool  would  have  been  made,  and  by  being  able  to  use 
the  highest  points  on  the  M.  F.-21  controller,  a  higher  average 
power  would  have  been  available  throughout  the  working 
speed  range  of  the  tool,  than  with  the  M.  A.-12.  or,  in  other 
words,  a  higher  voltage  could  be  used  to  obtain  the  same  speed 
with  the  M.  F.-21  than  with  the  M.  A.-12  type  of  controller. 


Mr.  T.  S.  Reilly,  associate  editor  of  the  Railway  and  En- 
gineering Review,  has  been  appointed  superintendent  of  the 
railway  division  of  the  department  of  Transportation  Exhibits 
at  the  Louisiana  Purchase  Exposition,  and  has  assumed  the 
duties  of  the  position.  Mr.  Reilly  learned  the  machinist's 
trade  before  going  to  college,  where  he  graduated  in  civil  en- 
gineering, after  which  he  spent  some  time  on  various  railways 
as  machinist,  fireman  and  draughtsman.  Recently  he  has  l>een 
mechanical  editor  of  the  Railway  Review;  in  charge  of  dyna- 
mometer car  tests-W.  A.  B.  Co.;  master  mechanic  C.  C.  C.  Co.; 
road  foreman  of  equipment  and  then  master  mechanic  of  the 
Frisco  system. 
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THE    APPLICATION   OF    INDIVIDUAL    MOTOR    DRIVES 
TO  OLD  MACHINE  TOOLS. 


.M(Kee!*  Rocks  Shops— Pittsbiiwh   tc  Lake  Ebii   Railh)a». 


BT  B.  T.  WBIQHT,  M£CHA?«ICAL  IN'GINEEE. 


VII. 


R.\niAL    DRILL    PRESS. 

Figures  32.  33,  and  34  illllst^at^^  an  interesting  motor  applica- 
tion to  an  old  Niles  radial  drill,  with  a  fi-ft.  arm  wnich  had 
l)f«'n  in  sorviie  at  the  uld  lotomotive  shops  of  this  system  at 
M(  Kees  Rocks.     Its  «'ondition  sermed  to  warrant  the  change  in 


the  diagram,  which  can  be  thrown  in  mesh  with  a  year  ivuycil 
to  the  same  shaft  as  gear,  3,  at  will. 

The  bracket  which  carried  the  two  speed  cones  was  not  suit- 
able for  supporting  the  motor.  However,  in  order  to  use  a 
.single  motor  tor  driving  the  tool  and  for  raising  and  lowering 
the  arm,  and,  in  order  to  use  two  runs  of  gearing  and  thus 
allow  the  use  of  a  comparatively  small  motor,  a  new  bracket 
to  replace  the  old  one  would  have  had  to  be  of  a  rather  intricate 
design.  Since  there  was  only  one  tool  of  this  design  to  be 
(hanged,  it  was  thought  best  to  attach  the  motor  to  the  bracket 
by  means  of  wrought  iron  braces  atid  to  strengthen  the  bra<ket 
with  a  wrought  iron  sfrai).  in  the  manner  indicate*!  in  ..the 
ac<  ompanying    drawings. 

Referring  now  to  Figs.  34  and  35.  and  comparing  them,  it 


vuv.  32.— -«;I^\i-:r.ii;.VH'.\v  <>K  tiu;  mi.ks  i;\i>i\i    urii.t.  .\s  kqitppkd  wini   iiii    i\i.i\ii>i  \i 
\n>iMi:  itijivi:.     <  ijiuKhi:  \\  iin.i>:i;    Mi>n»it    \m>  <  on  ii;«»i.i  iic. 
\i(ivii.>  !.•(>«  K>  siiui'N.     en  i.siM  i:i;ii  .v  i.xkk  kuik. 


H«i.     33. — BEAR    VIEW    OF    THE    DRILL,     SHOWP 
.MKIIIOI)    OK     Alor.NTI.Nl.    TJIK     .MiiKtU 
I  l*ON    Tin:    HRACKKT. 


its  etjuipment  for  individual  driving,  which  was  carried  out  as 
here  indi<ated. 

In  order  to  more  fully  understand  this  application,  and  to 
get  some  idea  of  the  comparatively  small  amount  of  work  and 
material  whi<h  were  required  in  this  case  to  change  over  from 
thf  bell  drive,  reference  may  be  made  to  Fig.  35,  which  is  a 
diagram  .showing  how  the  tool  was  driven  originally  with  the 
belt  drive. 

This  drill  is  of  the  usual  style  with  thr  arm,  wlii<  li  carries  the 
drill  spindle,  arranged  to  swing  abf)ut  the  column,  and  on  the 
opposite  side  of  this  column  from  the  arm.  and  bolted  to  the 
arm  casting  where  it  embraces  the  column,  is  a  bracket  which 
previously  carried  the  two  speed  cones  and  the  gears  as  desig- 
nated on  the  diagram.  Gears  4  and  .">  and  the  spline  shaft, 
(see  Fig.  35),  were  arranged  to  swing  with  the  arm,  and  as 
gear  3.  which  is  canned  on  top  of  the  column,  is  concentric 
with  the  column,  gear  4  keeps  in  mesh  with  it  as  the  arm  is 
revolved.  .Xs  the  arm  is  raised  or  lowered,  gear  5,  slides  on 
the  spline  shaft  an<l  keeps  in  mesh  with  gear  6.  A  separate 
shaft  which  operates  the  mechanism  for  moving  the  arm  up  or 
down  <m  the  column  has  at  its  tipper  end  a  gear,  not  shown  on 


will  be  seen  that  in  order  to  apply  the  motor  the  lower  speed 
cone,  s.  was  removed  and  replaced  by  a  double  chitcb  and  gear? 
A  and  I).  (Jear  A,  is  cast  solid  on  a  sleeve  which  projects 
through  the  bearing  in  the  bracket  and  far  enough  beyond  it? 
to  ( arry  the  large  sprocket,  F,  which  is  connected  to  the  pinion 
on  the  motor  by  means  of  a  I'/i-in.  Morse  silent  chain.  A  cast 
iron  .i;ear  sleeve.  C,  was  placed  on  the  back  shaft  to  which  the 
ii;ear.  15,  is  keyed,  this  sleeve  bejng  loiated  by  gear,  M.  meshing 
with  driving  gear  A.  The  two  runs  of  gearing  for  the  spindle 
drive  are  here  ])rovided,  one  by  throwing  clutc  h.  K.  directly  in 
t  lutch  with  A.  an<l  the  other  by  clutching  wiib  gear  D.  D  beiiiii 
driven  from  A  throtigh  the  large  speed  redui  tion.  The  clutch. 
K.  is  spline<l  on  the  lower  shaft  which  extends  out  on  the  arm 
anil  drivrs  the  sinndle.  The  drawing  of  details.  Fig.  SC,  shows 
the  details  of  the  above-mentioned  sleeve  carrying  gear.  A,  and 
to  which  sprocket,  F,  is  keyed,  and  also  the  gear  sleeve,  C. 
which  rotates  on  the  back  shaft.  The  details  of  the  lever  and 
latch  plate  for  use  in  operating  clutch,  K,  are  also  made  cleai 
in  this  view. 

On  the  back  shaft  sleeve,  C,  the  silent  chain  sprocket,  G.  iP 
also  keyed.      The   upper   speed   cone,    7,   was    replaced    by   the 
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-piiM  U«'t,  H.  wiiNh  lis  1«?ye(l  ro  the  iipi""!'  slvaft.  and  is  (hivcn 
rioiu  (lie  s|»m<  Ut't.  <J.  li.v  a  KMti-Jn.  Morse  silent  ihain  and  which 
4n.turn  (lri\(s  s^rars  4!i  .S,  4,  8  anil  tli<^  gears  which  control  the 
nHM  luinlsni  lor  laisins  and  lowerin.u  the  arm.  Tiy  iiinniiis  the 
iiiofor  ai  a  liipli  speed  the  aruitan,  iurhis  way,  iM^qio 
or  (iowti  at  fair  rai«v;  "     •■    ^  ^  ^  ^  '  '  :  ■    ;    -^ '    -^^  "••:•■•:/.' 

'['his  tool  has  l»een  running  with  this  arrangement  of  motor 
drivinii;  tor  some  time  and  except  when  tlie  drill  is  rotating  at 
jivcry  iiii;l>  .>^p!i>d  and  <  uitinji.  iliere  is  praciically  no  vibration 
of  \.\w  motor  and  tuacket,  and  even  tht'n  the  vil^ration  is  hardly 
iKjlieeahlc.  -^v  ;^v:-r  .■;- 

As  will  be  seen  by  referring  to  Fig.  32.  the  controller  is  at- 
taclif'd  to  the  arm  casting  at  the  column  within  easy  reach  of 
ilic  operator,  nnd  as  it  revolves  with  the  arm,  it  is  always  In 
I  ic  s.iiiif  iclaiiv<'  position  as  regards  the  work.  The  i)anel  which 
arvi-rs  the  switehes,  eirctiit  breaker,  etc^  is  attached  to  the. 
iioinr  tirari's  at  tile  rear,  and   wliilc  out   of  the  wav.  is  fasily 
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ai  ( cssible.  Tljt-  wires  are  carried  from  the  wire  1)ox  underneath 
the  floor  by  means  of  fiexibl<^  tubing  con<luit  as  shown  in  thn 
view-s.    Thi.s  tool  is  ecpiipped  witii  a  type  .M.  F.-21  multiple  volt 
age  system  controller  and  the  type  '^  F.,  M  S..  C  M.  variable 
speed  motor,  to  develop  4  horsepower  at  21U  volts,  btiilt  by  the 

Crocker-Wheeler  Company* 

The  range  of  spindlr  sFiceds  and  the  power  provided  through- 
out are  the  same  as  for  the  vertical  drill  presses  described  in 
the  fifth  ariicle.of  this  M-ries  (see  pages  441-2.  December.  19<'3. 
issue),  and  the  diagram  shown  on  Fig.  25  of  that  issue  shows 
the  variations  of  power  at  the  various  speeds.  Because  of 
the  largo  number  of  speed  steps  provided  and  because  of  the 
ease  with  which  speed  can  be  changed,  the  efficiency  of  this 
tool  has  been  considerably  increased  by  the  application  of  the 
variable  speed  motor.     -f;.:,v; 


/^fOTE.— ^Inadvertantly  the  last  sentence  of  the  precedlnjt 
article  of  this  series  (see  page  15,  January.  I!*u4.  issue)  was 
made  to  read  somewhat  indefinite.  The  concluding  statement: 
■although  ihe  laitei-  type  hirnishes  a  somewhai  greater  speed 
range  than  is  necessary  for  thpse  tools,"  would  tend  lo  indi«ate 
that  the  type  M.  F.-21  controller  of  the  Cro<'ker-Wheeler  Com- 
pany was  more  elaborate  than  was  nece.ssar)"  in  this  <-ase.  The 
fact,  is,  however,  that  the  drive  for  this  machine  had  been 
designed  for  a  M.  A.-1-'  controller  (the  type  using  armature 
resistance  for  the  interm*»diate  speeds*  and  all  the  materials, 
sprockets,  chain,  et«-.,  ordered  before  it  was  decided  to  use  the 
M.  F.-21  type  of  «ontroller.  Sin<v  the  M.  F'.-21  allows  a  higher 
motor  speed  than  the  ,V1.  A.-12.  it  was  found  necessary  lo 
tut  out  the  three  highest  steps  so  as  not  to  run  the  rant  of  the 
slotter  too  fasti  IjE  it  had  been  decided  to  tise  the  M.  F.-21  con 
troller  in  (he  first  place,  a  greater  speed  reduction  from  the 
motor  to  the  tool  wotild  have  been  made,  and  by  being  able  to  use 
the  highest  points  on  the  .\1.  F.-21  controller,  a  higher  average 
power  would  have  been  available  throughout  the  working 
sjHMjd  range  of  the  tool,  than  with  the  M.  A.-12.  or,  in  other 
words,  a  higher  voltage  could  be  used  to  obtain  the  same  speed 
wiih  the  M.  F,-21  than  ^ith  the  M.  A.-12  type  of  controller 


Mr.  T.  S.  Reilly.  associate  editor  of-  <he  Railway  an<l  En- 
gineoring  Review,  has  been  appointed  superintendent  of  the 
lailway  division  of  the  department  of  Transportation  Fxhi»)its 
at  the  Louisiana  Purcnase  Exposition,  and  has  assumed  the 
duties  of  the  position.  Mr.  Reilly  learned  the  madiinisfs 
trade  before  going  to  college,  where  he  graduated  in  <  ivil  en 
gineering.  after  which  he  spent  some  time  on  various  railways 
as  machinist,  fireman  and  draught.sman.  Recently  he  has  been 
nierhanical  editor  of  the  Railway  Review;  in  <'harge  of  dyna 
tuometer  car  tests  W.  A.  B.  Co.;  master  mechanic  V,.  C.  C.  Co.; 
loaii  foreman  of  eqiiipnuMit  and  then  master  nte<  hanlc  of  the 
Fiisco  svsteni. 
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RAILROAD  SHOP   MANAGEMENT. 


BT   WILLIA.M    S.    COZAD,    NOBPOLK    &    WKSTEKN    RAILWAY. 


III. 


It  is  the  purpose  of  this  article  to  present,  in  detail,  a  sys- 
tematic method  of  time  keeping  and  accounting  for  railway 
repair  shops  in  which  a  part  of  the  labor  performed  is  paid 
for  on  the  basis  of  piece  rates. 

In  every  piece-work  shop,  no  matter  how  extensively  the 
system  may  be  introduced,  there  is  a  certain  portion  of  the 
labor  that  must  be  performed  on  a  shop  time  basis  and  any 
system  of  time  keeping  introduced  into  such  a  shop  must  be 
sufficiently  broad  to  properly  account  for  both  classes  of  time. 
It  should  also  be  emphasized  here  that  methods  of  accounting 
for  labor  performed  should  be  applied  with  special  reference  to 
the  way  in  which  the  work  is  carried  on  in  the  shop,  instead 
of  requiring  shop  methods  to  conform  to  any  system  of  time- 
keeping. 

The  system  described  in  this  paper  is  handled  entirely,  with 
the  single  exception  of  the  time  book,  by  the  use  of  cards  made 
of  a  very  cheap  grade  of  thin  cardboard,  and  in  point  of  first 
cost  of  stationery  will  be  found  much  less  expensive  than  many 
of  the  methods  now  in  use.  The  size  of  these  cards  is  4^^  by 
9  ins.  and  with  slight  modifications,  they  can  be  applied  equally 
as  well  to  shops  run  entirely  on  a  day  work  basis  as  in  shops 
where  part  of  the  labor  is  performed  on  piece-work. 

Fig.  1  represents  what  is  termed  the  Employee's  Daily  Check 
card,  and  is  intended  to  form  a  record  of  the  time  when  each 
workman  enters  the  shop,  both  in  the  morning  and  after  the 

A.    B.    C.    RAILWAY    COMPANY. 

EMPLOYEE'S    DAILY    CHECK    CARD. 

Shop.      Date Wi 


Number. 

Charse. 

Hours. 

Commenced 
work. 

A.  M. 

P.M. 

A.M. 

P.  M. 

A.  M. 

P.M. 

S50 

SIO 

310 

5 

5 

7 

6 

too 

7 

6 

(Tbis    form   to    contain    20    blank    lines.) 


Correct Shop  Foreman. 

FIO.  1. 

noon  hour.  On  entering  the  shop  in  the  morning  each  work- 
man is  required  to  pass  the  shop  office  or  some  other  con- 
venient place,  which  may  be  arranged  by  the  general  foreman, 
and  call  a  number  which  has  previously  been  assigned  to  him, 
and  which  must  agree  with  his  nunober  on  the  card  case 
(which  will  be  described  hereafter,  Fig.  9).  His  number  will 
be  recorded  in  the  column  headed  "number";  in  the  column 
headed  "commenced  work"  should  be  recorded  the  time  at 
which  each  employee  enters  the  shop,  all  workmen  entering 
before  the  whistle  blows  being  registered  at  the  hour  adopted 
by  the  shop  to  begin  work,  but  any  entering  after  this  time 
being  required  to  see  the  time  keeper,  who  will  register  his 
number  and  the  time  he  enters  the  shop  in  red  ink  on  the 
record  card.  Any  employee  failing  to  call  his  number,  or  failing 
to  have  his  number  and  time  registered  when  entering  late, 
should  be  liable  to  loss  of  all  time  for  that  half  day,  subject  to 
the  discretion  of  the  foreman. 

The  two  columns  headed  "charge"  and  "hours"  are  to  be 
used  only  by  those  who  work  on  shop  time  and  whose  time  is 
chargeable  to  specific  items,  such  as  engines,  cars  or  special 
accounts.  When  calling  their  number  upon  entering  the  shop 
at  1:00  P.  M.,  workmen  may  report  the  charge  for  the  work 


done  during  the  preceding  half  day,  which  should  be  entered 
in  proper  columns  along  with  the  hours  worked.  Before  work 
closes  in  the  evening,  the  clerk  having  charge  of  the  daily 
check  cards,  should  go  out  through  the  shop,  ascertain  from 
each  workman  who  is  paid  by  the  hour  what  his  time  should 
be  charged  to  for  that  half  day  and  make  proper  record  on  the 
card.  This  card  should  then  be  carefully  checked  by  the  gang 
foreman  and  foreman,  and  turned  in  to  the  time  keeper  to  be 
recorded  on  the  Daily  Shop  Time  Service  card. 

Fig.  2  represents  the  next  card  in  order  which  is  the  Daily 
Shop  Time  Service  card  and  covers  shop  time  only.  These 
cards  should  be  printed  with  thirty-one  spaces   representing 


A.    B.    C.    RAIL.WAY    CO-MPANY. 

DAILY    SHOP    TIME    SERVICE. 


Machine 


m.  Jones. 


■tJH. 


SHOP. 


NO 

November,    jqq^ 


Date. 


U/i 


Charge. 


Oommeneed 
work. 


Finished 
work. 


Hours. 


K  iilO 


7  A.M. 


6  P.  M. 


10 


(This  card  to  contain  31  blau 

k  lines.) 

Total  hours                         ..... 

10 

Total  hours,  10.                        Rate,  tt.25. 

Amount,  tl.iii. 

Correct,  J.  A.  Jensen. 

Shop  Foreman. 

PIG.  2. 

ihirty-one  days.  For  all  laborers  and  men  whose  time  each 
day  is  chargeable  to  the  same  account  one  card  will  answer 
for  the  entire  month.  When  the  time  of  any  workman  is 
chargeable  to  a  number  of  different  jobs,  these  Daily  Time 
Service  cards,  when  full,  must  be  totaled  and  entered  in  the 
time  book  and  new  ones  started,  which,  when  full,  will  be 
again  entered  in  the  time  book,  and  so  on  to  the  end  of  the 
month.    Fig.  3  is  the  opposite  side  of  the  card  shown  in  Fig. 

A.    B.    C.    RAILWAY   COMPANY. 

KKCORD    or    OVEBaiME     SERVICE    OF    PERSONS    NAMED     ON     OTHEB     SIDE    Or 

THIS     CARD. 


Date. 

Charge. 

Commenced 
work. 

Finished 
work. 

Hours. 

Il/i 

E!tlO 

7  P.  M. 

9  P.  M. 

S 

^^-,^--,^  _,.^,,^^. 

<'^^^^^^N..^V^V^^^V. 

^>^vxv^v^v^sx^^^ 

^^^■^-■^-N^^.^X^ 

(This  card  to 

contain  31  blank  lines.) 

Total  hours .  . 

S 

Total  hours.  .T.                             Rate,  tl.25.                                   Amount.  0..T7. 

./.   .4.  Jmsm.  Shop  Foreman. 

FIG.    3. 

2,  and  is  designed  to  record  all  overtime  made  by  the  regular 
day  workman  whose  name  appears  on  the  other  side. 

Figs.  4  and  5  represent  opposite  sides  of  another  card,  which 
is  used  by  piece-workers  only  and  is  handled  exclusively  by 
the  piece-work  inspector  and  approved  by  the  foreman.  On  the 
front  side  of  this  card  (Fig.  4)  is  shown  the  name  and  number 
of  the  workman,  or  the  leader  of  gang,  if  two  or  moM  men 
are  working  on  the  same  job.  This  card  is  so  arranged  as  to 
furnish  a  means  of  recording,  in  a  very  condensed  form,  the 
information  contained  in  the  piece-work  schedule,  and  in  order 
to  use  it  to  best  advantage,  the  piece-work  schedules  should  be 
made  in  duplicate  on  a  mimeograph  and  copies  placed  at  dif- 
ferent points  in  the  shop  where  the  employees  may  have  ready 
access  to  them.  The  piece-work  schedule  for  each  shop  (see 
Fig.  8)  should  be  designated  by  some  letter  of  the  alphabet  so 
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A.    B.    C.    RAILWAY    COMPANY. 

PIECE-WORK    ItKCORD    CAKD. 

/^/7  I' milk  Carper. 


Card  No.   1. 


ATO.J^ 


Charge. 

Schedule 
number. 

So.  Of 

pieces. 

Price 
per  piece. 

Amount. 

EXIO 

M  500 

/ 

f  .75 

t  .75 

E  atn 
K  .tin 

50) 

i 

.SO 
1.75 

H.Sft 

502 

2 

K  s:,o 

502 

»■;•'• 

t.75 

5.i5 

K  7.7 

500 

* 

.75 

S.OO 

501 

■■""•4;:"'" 

..W 

l.iO 

r  ■  ■ 

tH.90 


Rates  and  Calculations  Checked  by 


I  Work  authorized  and  done. 


.       J.  n.  Pattisnn.  Foreman. 


PIG.  4. 

that  cards  from  the  different  departments  can  be  readily  dls- 
ting:iiished,  and  each  operation  in  the  schedule  should  be  pre- 
ceded by  a  number  and  the  schedule  letter. 

In  making  a  record  of  the  time,  the  piece-work  inspector  will 
take  from  the  tiling  case  the  cards  he  may  wish  to  use,  and 
after  carefully  inspecting  the  work,  will  enter  on  the  card  the 
charge,  schedule  number,  number  of  pieces,  price  per  piece  and 
total  amount.  This  should  always  be  done  in  the  presence  of 
the  workmen,  so  that  any  mistake  may  be  avoided,  and  also  so 
that  the  workmen  may,  if  he  desires  to  do  so,  make  the  same 

A.    B.    C.    RAILWAY   COMPANY. 

TIME    BOOK. 


Name.  Frank  Carper. 
Occupation.   Machinist. 


•a  <^ 

C 


c 

s 
© 


a 
o 

a 

< 


PIECK-WOHK. 


Name,    Wm.   Jones. 
Occupation,  Lahwer, 


a 

a 


a 


o 


cs 


c 
s 
c 

< 


PIECE-WORK. 


Total 

1 '  m.od 

Total 

1 

SIl 

1 

OP    TIME. 

SHOP    TIME. 

n/s     S50 

IS 

si.ts 

tl.Ci 

\ 

Total 


^N>'^**v-^ 

Total 

ties 

>              i 

FIG.  7. 


b 


5 


i 


« 


o 

O 


s 
o 

X 

•a 
a 
« 

2 

a 
a 


I    1 


141 


«0 


tn 

g 

■^ 

s 

M 

1 

M 

»H 

-sjnoH 


e 

it 

t. 

:» 

o 

«. 

^ 

r- 

e 

.«<. 

o 

■'»■ 

h. 

01 

E 

« 

*:  = 

.8 

E 

3 


o 

e 

< 


52 


S 


S 


o 


lO 
C4 


N 


C4 


CM 


c 

IN 

1 

a. 

1 

X 

t- 

tt 

lO 

Fig.  5 — (Opposite  Side  of  Card  Shown  in  Fig.  4). 

record  in  his  memorandum  book  which  he  may  provide  for  the 
purpose. 

When  the  face  of  this  card  (Fig.  4)  is  full  the  column  headed 
"amount"  should  be  totaled  and  carried  forward  to  the  top  of 
the  same  column  on  the  card  shown  in  Figure  6.  This  card 
(Fig.  6)  is  printed  on  one  side  only  and  may  be  added  to  the 
side  of  card  shown  as  Fig.  4,  one  after  another  until  the  end 
of  the  month;  or  when  two  or  more  men  are  working  together 
and  it  becomes  necessary  to  separate  the  gang,  then  the  cards 
must  be  closed,  proper  division  of  the  money  made,  and  the 


Charge. 

Schedule 
number. 

No.  of 
pieces. 

Price 
per  piece. 

Amount. 

(This  card  to  contain  30  blank  lines.) 

Total 

pio.  e.. 


6S 
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hours  worked  and  money  earned  by  each  man  entered  in  the 
time  book  (Fig.  7).  Fig.  5  is  the  opposite  side  of  the  card 
shown  in  Fig.  4,  and  is  desiged  to  keep  the  time  of  the  men 
whose  names  appear  thereon  while  working  on  piece-work  only. 

If  a  workman  is  changed  from  piece-work  to  shop  time  at 
any  time  within  the  day,  the  time  at  which  the  change  is  made 
must  be  authorized  by  the  foreman  or  piece-work  inspector, 
and  the  inspector  will  then  make  a  note  of  the  number  of  hours 
worked  shop  time  and  insert  the  proper  charge  on  the  Daily 
Shop  Time  Service  card  (Fig.  2).  and  send  that  card  to  the 
foreman's  desk,  who  will  note  and,  if  correct,  place  the  same 
in  the  case. 

Fig.  7  represents  a  sample  page  of  the  time  book  and  is  plain 
enough  to  require  but  little  explanation.  It  should  be  under- 
stood, however,  that  all  piece-work  cards  liear  a  local  number 
at  the  upper  right  hand  corner  (see  Fig.  4),  which  has  no  re- 
lation whatever  to  the  number  of  the  workman,  but  serves  to 
designate  the  card  after  it  is  placed  in  the  case  in  one  of  the 
pockets  marked  1(m»,  200.  etc.  When  pie<'e-work  cards  are  en- 
tered in  the  time  book  they  should  be  entered  under  their  card 
number  and  with  no  reference  to  the  number  of  the  workman, 
and  where  two  or  more  men  are  working  together  and  are 
shown  on  the  same  card,  each  should  be  entered  under  the 
same  card  numl)€r.  Then  if  it  becomes  necessary  to  refer  back 
to  the  <ard.  it   can  be  easily  located. 


At  the  end  of  the  month  all  cards  should  be  closed,  the  time 
entered  in  the  timebook.  after  which  they  should  go  to  the 
distribution  clerk;  after  the  distribution  has  been  made,  the 
cards  should  be  returned  to  the  time-keeper's  office.  When 
payment  has  been  made  for  the  time  covered  by  the  cards  for 
any  one  month  and  the  errors,  if  any,  corrected,  they  can  then 
be  placed  in  permanent  file  in  the  card  record  case. 

Fig.  8  is  a  sample  leaf  of  the  Machine  Shop  Piece-Work 
Schedule,  and  is  submitted  so  that  the  illustrations  of  the  cards 
will  be  complete. 

A.    B.    C.    RAILWAY    COMPANY. 

PIKt-K-WOKK    .SCHKDILK,    MACHl.M-:    SHOP. 
KKKKCTIVK.     DKCK.MUKR     1.     190.3. 


Scliedule 
number. 


M.'>00 
M.''.()2 


Operation. 


Price. 


Driving  axle  ceiitert'd.  fac-od  on  ends  and 
rouRti  cut,  all  worli.  job  complete,  each. 

Driving  wheel  tire,  60-in.,  bored  to  fit 
wheel  center,  each 

DrivinK  wheels,  old.  put  in  lathe  and  tires 
turned  complete,  int-ludes  all  work  from 

I     start   to  finish,   per  pair 


.30 
1.75 


FIG.    8. 
(To  be  continued.) 


A   SHOP   SCHEDULE    FOR    LOCOMOTIVE    REPAIRS. 


CuicAGO  &  Northwestern  Railway. 


Through  the  courtesy  of  Mr.  Robert  Quayle.  the  schedule  for 
locomotive  repairs  at  the  Chicago  shops  of  the  Chicago  & 
Northwestern  is  presented.  This  plan  was  developed  by  Mr. 
G.  R.  Henderson  when  assistant  superintendent  of  motive 
power  of  that  road,  assisted  by  Mr.  O.  Otto,  general  foreman 
at  Chicago.  It  is  part  of  a  plan  which  has  been  found  very 
beneficial,  and  has  introduced  an  element  of  commercial  spirit 
into  the  work  which  is  not  too  often  seen  in  railroad  shops. 

In  order  to  provide  repair  material  without  delay,  each  di- 
vision master  mechanic  keeps  a  card  record  for  each  engine, 
with  a  statement  of  the  kind  of  service  and  mileage  made 
since  the  previous  shopping.  Ninety  days  before  an  engine  Is 
to  go  to  the  Chicago  shops  (where  all  heavy  repairs  are  made) 
its  card  is  sent  to  Chicago  and  the  repair  material  is  ordered. 
The  engine  is  ordered  to  the  shop  at  the  expiration  of  this 
period,  and  this  occurs  usually  after  having  made  from  150.000 
to  200.000  miles.  These  cards  contain  a  concise  record  of  each 
engine  and  Its  location  and  service  after  leaving  the  shops. 

Nearly  all  repair  work,  except  on  wrecked  engines,  may  be 
covered  by  three  classes:  1.  General  repairs,  including  a  new 
flrebox  or  half  side  sheets,  combined  with  a  back  flue  sheet  or 
a  new  crown  sheet.  This  requires  24  shop  days.  2.  General 
repaiis.  with  half  side  sheets,  requiring  21  days;  and  3.  Light 
repairs,  Involving  easy  boiler  work,  and  requiring  but  8  days. 


The  21  and  8-day  schedules  a.-e  presented  here  to  Indicate 
the  business-like  way  of  handHng  the  work  in  the  various  de- 
partments. Each  line  of  the  schedule  has  a  date,  and  the 
entries  under  each  department  heading  indicate  the  dates  upon 
which  each  part  of  the  work  must  be  ready  for  the  work  of  the 
next  department.  For  example,  the  boiler  goes  to  the  erecting 
shop  on  the  fourteenth  day.  At  that  time  the  brakes,  valves, 
frames,  driving  wheels,  driving  boxes,  springs,  etc.,  are  all 
ready  for  the  erecting  shop.  The  other  parts  are  brought  In. 
the  tender  completed,  and  a  day  is  allowed  for  finishing  up 
after  the  valves  are  set.  The  work  on  the  21  pi-ts  is  handled  by 
4  gangs. 

Each  foreman  has  these  schedules  mounted  in  permanent 
form,  and  a  slip  is  provided  for  each  engine  in  the  shop.  These 
slips  are  dated  and  held  upon  the  schedule  by  a  spring  clip. 
They  are  ruled  in  columns,  for  the  different  grades  of  repairs. 
In  this  way  each  foreman  knows  exactly  when  each  part  of 
each  engine  must  be  ready. 

The  weekly  record  contains  the  information  required  by  the 
general  foreman,  giving  at  a  glance  all  of  the  work  in  the  shop 
and  the  engines  turned  out  during  the  current  month.  Thus 
the  report  for  the  last  week  of  the  month  gives  the  output  for 
the  entire  month.  A  part  of  the  plan  is  to  hold  a  meeting  of 
the  foremen  every  week  to  discuss  the  subject  of  the  work  In 
hand  and  the  reasons  for  such  delays  as  may  occur.  In  such  a 
scheme  as  this,  wrecked  engines  present  a  difficulty  which 
cannot  be  provided  for  by  any  schedule.  Smooth  working  of 
schedules  is  also  upset  by  discovering  defects  which  are  not 
revealed  until  an  engine  is  stripped.     These  cases,  however. 


■m 


ENGINES      IN     SHOP 


\VKKK    COM  MK.\(l.\(i 


.190. 


GANG    I. 


GANG    II. 


GANG    III. 


GANG    IV. 
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OUTPUT  MONTH  OF 

-Under  this  heading  is  placed  a  record  of  the  locomotives  turned  out  each  week. 
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SCHEDULE  OF  WORK  FOR  ENGINE 

NO             GENERAL  REPAIRS  AND  HALF  SIDE  SHEETS  OR  FIREBOX. 

Date. 

Erecting  Sliop. 

Boiler  Shop.       ;     Machine  Shop. 

Smith  Shop. 

Tank   Shop. 

Carpenter     Shop 

Paint    Shop. 

_ 

Engine  taken  In. 

Stripped      and      to 
boiler   shop. 

Boiler  in  shop. 

••'"•    ■  ■ 

* 

Valve  yokM. 

Brake       work, 
frames. 

Cylinders   bored. 

Tender  springs. 

Trucks  completed. 

Brakes,  valves  and 
yokes. 

Rods  and  straps. 

Frame   completed. 

Cab  repaired. 

* 

T»nk  repaired. 

Tender  work. 

Steam    chests    and 
valves  up. 

Guides  and  yokes. 

Tender  completed. 

Frames  finished. 

' 

Firebox   repaired. 

Driving  boxes  fitted 
driving       wheels 
ready,  shoes  and 
wedges. 

Spring    rigging. 

;:/••" 

Boiler  returned. 

Boiler    to    erecting 
shop. 

Eccentric  straps 
and  rods. 

Truck  springs. 

Cab  painted. 

Frames    up,    steam 
pipes  in. 

Cross     heads     and 
guides. 

Driving   springs. 

Back  running 
boards  up. 

Wheels   painted. 

Truck     ready,     cab 
up. 

Flues  reset. 

Links. 

Wheels      under, 
spring        rigging 
up. 

Boiler   tested. 

Pistons   and   rods. 

. 

Pilot  repaired. 

Boiler  lagged,  boil- 
er  jacketed. 

Main  rods. 

Smokebox    work. 

Front     running 
boards  up. 

Piping     up,     valves 
set. 

Side  rods. 

Ash  pan  up. 

Tender  painted. 

■•'--■ 

Completed    and 
painted. 

• 

Engine    completed. 

THE  21-DAY  SCHEDULE. 


SCHEDULE  FOR  ENGINE  NO. 


LIGHT  REPAIRS. 


Date. 

Erecting  Shop. 

Boiler  Shop. 

Machine  Shop. 

Smith  Shop. 

Tank    Shop. 

Carpenter    Shop. 

Paint   Shop. 

Engine     taken      in 
and   stripped. 

Valve    yokes,    rods 
and  straps. 

Trucks    completed! 

Cylinders  bored. 

Valves  and  yokes. 

Frames,      brake 
work. 

Frame   completed. 

Tender  work. 

Steam    chests    and 
valves  up. 

Eccentric    and 
straps,     brake 
rigging,     driving 
boxes  &  wheels. 

Spring  rigging  and 
springs. 

. .    -_- 

Tank  repaired. 

Cab   repaired,   run- 
ning   boards    up. 

Wheels    under,   ec- 
c  e  n  t  r  i  cs     and 
straps. 

Firebox  work. 

Rods,    pistons    and 
rods. 

Smokebox     work! 
tender  completed 

Pilot  repaired. 

— . . — __- 

Valves  set,  rods  up. 
completed. 

• 

Ash  -pan  up. 

.Vew  work  painted 

THE  8-DAY   SCHEDULE. 


constitute  less  than  10  per  cent,  of  the  total  number  of  engine* 
repaired.  The  schedules  were  prepared  by  consultation  of  the 
foremen,  and  it  has  not  been  found  necessary  to  revise  them. 
One  of  the  benefits  derived  is  a  natural  pride  in  keeping  to  the 
schedule,  especially  because  the  operating  department  is  told 
when  to  expect  the  engines.  When  the  date  of  delivery  of  an 
engine  Is  made  definite,  the  whole  department  to  Informed, 


and  each  shop  must  necessarily  do  its  work  systematically  and 
In  the  order  of  Its  importance. 

It  is  stated  that  since  this  schedule  went  Into  use  the  output 
of  these  21  pits  has  been  increased  from  30  to  40  locomotives 
per  month.  Some  of  the  improvement  is  due  to  Improved 
shop  equipment,  but  unquestionably  most  of  it  is  due  to  the 
effect  of  the  schedule  in  systematizing  the  work  in  the  shops. 
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This  journal  is  pleased  to  aunounce  that  it  has  secured  the 
services  of  Mr.  Willard  C.  Tyler,  who  assumes  charge  of  its 
Kastern  Business  Department  on  the  first  of  this  month.  Dur- 
ing the  last  four  or  five  years  Mr.  Tyler  has  made  several  trips 
ro  Japan,  China,  and  the  Far  East  in  the  interests  of  certain 
locomotive  and  railway  material  manufacturers,  with  the  result 
ot  a  considerable  increase  in  the  use  of  the  American  locomo- 
tive in  that  part  of  the  world.  Mr.  Tyler  is  well  and  favorably 
known  to  the  railway  supply  and  machinery  trades  through 
his  long  connection  with  the  Railway  and  Engineering  Review, 
and  also  Engineering  of  London. 


G.  m.   BASFORD,  Kdltor. 
€.  ym,  OBKRT,  Amioclate  fedttor. 


BETTER    INSTRUCTION   OF    APPRENTICES. 


— . From  time  to  time  for  many  years  apprentice  systems  have 

FEBRUARY,    1904.  been  started  under  auspices  which  appeared  to  be  favorable,  and 

.—  for   one   reason   or  another  they  have   been   dropped,   some- 

8«b»criptioii.-»8.oo  oy«-ar /or  the  United  States  ami  cana,ia ;  fa.so  a  y«ir  to  times  gradually  and  sometimes  Suddenly.    Just  now  a  revival 

Foreign  Countrietembrwed  in  the  I'liirerxal  PoKttil  L'liton.  j    ■    ^          ^    .       ^i            ,  ■ 

Kemitbv Expre»»Monev  Order.  Dr(AftorPoHtome(>r,ier.  o^  interest  in  the  subject  appears  In^ Several  directions,  due 

SubmripttoM  for  this  paper  will  he  receired  and  copies  kept /or  sale  bj/th«  Undoubtedly  to  an  awakening  to  the  ^act  of  a  dearth  of  the 

Sir;'?MaSl^r.rC^.^;.Xr.'i:..  ^^^^t  sort  of  matenal  for  filling  subordinate  positions,  such 

Phittp  Roeder,  307  North  Fourth  .St..  St.  Louis,  Mo.  as  those  of  foremen.    The  cause  of  the  lack  of  this  material  is 

A  s  DatHs  A  co..m  mh  Are  Pittsbnrg,  r,,.  jj,  ^^^^^t  ^^  interesting  subject  of  speculation  and  an  Impor- 

Century  Xe^cs  Co.,  6  Third  St.  S..  Minneapolis,  Minn.  c            v                     »-                                                     *- 

Sampson  Loir,  Marston  it  Co..  Limited,  St.  Dunstan's Bouse,  Fitter  f'tne  tant   one.        It  iS   sufficient  for  a  diSCUSSion    of   itS   OWn. 

F.  c,  London,  England.  The  treatment  of  apprentices  is  revived  periodically,  plana 

'' and  apprentice  courses  are  lined  out,  each  time  upon  "firm" 

EDITORIAL   ANNOUNCEMENTS.  h^i^^-^,  almost  as  regularly  as  "New  Year's  resolutions."    Better 

Ad-werttmentfntm.-Xoihifif/  will  be  hiaertedin  this  Jottmal  for  pnj,  except  instruction  of  apprentices  is  now  spoken  of.  however  in  away 

IN  THE  ADVERTISING  PAGES.        Tfie  vendinn  piUies  will  cwitain  only  such         _,\,i^»,     «,„- -t™     *u  ^       ■  j.v.    j.  X        a«      4.         ,1, 

Z^a,  we  consider  of  inurt^t  to  our  readeri'  ^^^^^   warrants   the   conclusion   that   an   earnest   effort   will 

Boon  be  made  to  put  this  matter  in  better  shape  than  It  has 

C-onXrXhutXonu.— Articles  rehifhif/  to  railway  rolling  stock  constrxitio)!  and  ever  taken.     The  whole  apprentice  question  will  be  taken  up 

nyiTuiyeineiU  and  kindred  topUn,  by  /A««>  wfio  are  practiraUy  o,>ian,nicd  ^„a\n    and    more    earnestlv    heraime    it     i<*    nerpsqarv    that    It 

icith  these  mbjecU,  are  specially  desired.   Also  e^irly  notices  of  official  chnnyts,  »Bain    ana    more   earnestly    oecause    It    IS    necessary   inai   11 

and  additions  of  nea  equipinent  for  the  road  or  the  shop,  by  purchase  or  should   be  done. 

tonUruction.                              U  ^  motive  power  officer  desires  to  raise  the  right  Bort  of 

To  ^vth»cr\her».— The  Amekican  ENtuNEER  and      ilroad  JorRNAi.  boys  through  his  apprentice  courses,  how  shall  he  go  about 

urnaiUd  regularly  to  n^cnj  subscribe  reach  mouth.    Ay    nbscriberirho  fails  n,      pj^   naturally   wishes   to   induce   Study   and   encourage   Im- 

to  receive   hit  paper  ought  at  once  to  notify  the  jjoslinaster  at  the  office  oj  •'                                                        j                                 o'^ 

daiverjf,  and  in  case  the  pajxr  is  not  then  obtained  this  office  should  be  provement  among  the  boys  with  a  view  of  leading  them  to 

not^,  so  that  the  rnissinji  prjnr  may  be  supiiiitd.    xviteu  m.  Miib-  improve  themselves.     It  is  difficult  to  accomplish  this.     Shall 

■crlber  chanties  Iiim  adurei^M  he  om/ht  to  notify  this  office  at  once,  so  "^ 

thatthepapermay  be  sent  to  the  proper  destiivttum.  he  establish  a  shop  school,  maintained  by  the  company,  and 

-—                            — . . Invite  attendance  from  all  apprentices,  or  shall  such  attend- 

CONTENTS.  auce  be  a  requirement  of  apprenticeship?    Granting  that  edu- 

______  cation  is  necessary,  who  shall  be  responsible  for  the  schools 

Abticucs  Ilucstrated:                                                                Page  o^d  how  shall  they  be  organized  and  maintained?    These  quea- 

Railway  Shops.  The  Storehousp  nnd  Oil  House,  R.  H.  Soule U  tlons   are   now   being   asked. 

Terminal  Yard  Lighting  and  Power  Plant,  Wept  Shore  R.  u 44  At  the  outset  it  is  safe  to  say  that  improvements  based  upon 

50-Ton  Box  Car.  New.  with  stcii  Vnrt.rfranie.  George  I.  King 46  the  prevailing  treatment  of  apprentices  will  fail  In  the  future 

Indicator  Test.s  of  I^arge  Tandem  Coinpound  Lo<omotive.  A..  T.  &  S.  P.   52        „„   *!,„„  i,„„„   i^   *v.^  ^^r.*-  *..,_  „^ «! a      _„ ~       t».._      _<■ 

.         ^,      T                  ......       „       w   r.                                     ro  as  they  have  in  the  past  for  very  simple  reasons.     Busy  om- 

Inspertion  Looomotive,  New  Design,   n.  A:  .M.   R 53  *^                           ■'            ^                                       ' 

Front  End  Arrangement.  New  Design.  Kaibaughs 53  ^ers  find  it  easy  to  forget  apprentices  and  their  obligations  to 

Individual  Driving  for  an  Old  Drill  Presp,  R.  V.  Wright 54  them.      Thev    are    promised    a    tiainins.    systematic    and    thor- 

Rallroad  Shop  Management,  III.,  by  William  S.  t^ozad 5C  ough.     Do  they  get  It?     Never — unless  it  Is  someone's  busl- 

Shop  S'heduie  for  Locomotive  K'Palrs.  C.  &  ^    W           58  ^^^^   ^^   ^^^   ^^^^  ^^^   ^^^^^   ^^   ^.^^   Contract   are    fulfilled,    and 

E^xtensive  Water-Softening  Installation,  IV.,  P.  &  L.  E 62 

Coal  Chutes  for  Locomotives,  Measuring.  B.  &  o 65  "sually  no  one  is  held  respoDSiblB  for  thls.    A  boy  in  opening 

Machine  Tool  Progress.  Feeds  and  Drivi-^ c"  his  apprenticeship  is  at  the  most  impressionable  Stage  Of  hlS 

Motor-Driven  Machine  Tool.-;,  Planers  and  the  Flywheel fiO  Hfg.      If  he   is   kept  for  a  year  at  the  bolt  CUtter — and  thlS   iS 

Planer-Type  Milling  Machine  in  Railroad  Shops ^J^  ^             ^^^^^^^  ^   ,.^,.p  OC<.irrence-he  should   not  be  blamed   for 

Motor-Driven  Traverse  Shaper  for  P.  &  L.  E.  Shops <4  ,      ,       ,          ,                       .-.      ,                                           ,,,,,.            ... 

Rapid  Reduction  Axle  Lathe.  Double  End,  Lodge  &  Shipley 76  lack  of  enthusiasm.     Such  treatment  naturally  kills  ambition 

Air  Compressor,  Xew  Design.  Chicago  Pneumatic  Tool  Company 77  BO  that  a  miracle  will   not  re«Urrect  it.     The  boy  is  defrauded 

-Handy'  Journal  Box  Jack  Bio(k 78  and  numbed.    After  this  treatment  can  he  be  expected  to  Jump 

'  Articles  Not  iLLrsTRATKn :  at  the  chance  to  improve  himself  at  hard  study?  Is  it  cause 

Editorial  Correspondence  from  London  and  Glasgow.  G.  M.  Hasford.  .  .   40  for  wonder  that   It   is  so   difficult   to   find   responsive   appren- 

Grab  Irons  on  Locomotives .,,......■..  ,^..v. ................ .-. 66  tice  boys? 

Personals ...-..' ;.-  ....,'......■. ; 6S  n  \s  time  to  take  up  the  school  question  when  the  boys  are 

Water  Softening  on  the  Union  Pacific,  Report  by  J.  B.  Berry 72  ,      ,        ,^        .  _        ,     .         ,   ,        ^    ^ 

Machine  Tool  Outlook  for  1904 73  ^^ady  for  it.    After  being  defrauded  as  they  are,  almost  unl- 

American  Brakes  in  Russia 77  versally,  only  those  who  are  bound  to  rise  regardless  of  diffl- 

Books  and  Pamphlets 78  culties  will  be  ready  for  it.     But  fix  the  apprenticeship  and  the 

New  Worthington  Plant 70  gchool  will  present  an  easy  problem  because  the  boys  will 

Equipment  and  Manufacturing  Notes 70  .,-..•               ,    .x.      v.     ,.          * 

want   It.      Fulfill   the  apprentice  obligation   and   the  best   sort 

EniTORiALs:  ^^  ^  school   is  already  practically  established — but  after  that 

Mr.  W.  C.  Tyler.  Addition  to  Force  of  the  American  Encinekr 6(t  something  more  iS  needed 

Better   Instruction    for  Apprentices 60  " 

The  "Break-in-Two"  Problem-Coupler  Failures 61  Apprenticeship  must  necessarlly  be  a  farce  unless  the  fore- 

men  understand  and  appreciate  it  and  co-operate  earnestly. 

CoMMxmicATioNB :  j^Q  vadia  is  fit  for  foremanship  who  does  not  do  this  when 

The  Record-Breaklng  Tlre-Borlng  Operation 61  jxj                 ti                           awix^ji       *i.- 

Maxi»«mFrwsur«  on  Cross-Head  Pins  of  Coinpound  Locomotives...  61  encouraged  to  do  so.     Foremen  must  be   interested  in  the 
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boys.  It  would  be  well  to  include  in  the  apprentice  course  a 
certain  number  of  talks  6very  year  by  the  foremen  upon  sub- 
jects connected  with  the  shop  work,  and  perhaps  an  annual 
talk  from  the  head  of  the  department  to  all  the  boys.  An  occsr 
sional  stereopticon  talk  on  carefully  selected  subjects  would 
awaken  dormant  interest.  The  officer  preparing  such  a  talk 
to  good  live  boys  will  himself  receive  not  the  least  beneflt 
from  the  operation. 

After  going  thus  far  a  school  will  be  demanded,  or  the 
writer  is  mistaken  in  his  conceptions  of  human  nature. 
Then  comes  the  question  of  how  to  provide  the  school.  In 
these  days  of  the  Y.  M.  C.  A.  the  means  are  usually  at  hand. 
A  bit  of  encouragement  from  the  local  officers  of  the  railroad 
will  probably  meet  a  ready  response  from  the  local  secretary 
of  tho  association,  or  perhaps  the  loial  public  school  provides 
night  instruction.  If  not,  the  railroad  should  provide  for  the 
deficiency,  and  for  instructors  the  drafting  room  force  is 
always  available,  and  the  work  should  be  well  paid  for.  The 
officers  should  not  fail  to  see  that  the  instruction  for  the  shop 
boys  meets  their  special  needs.  For  example,  arithmetic 
should  be  presented  in  such  a  way  as  to  include  the  problems 
found  in  the  shop  and  in  the  laying  out  of  work. 

With  a  good  apprentice  system  faithfully  fulfilled  and  the 
Echool  establishment  within  or  outside  of  the  railroad,  It  will 
bo  easy  to  select  the  earnest  boys.  A  very  proper  and  profit- 
able step  after  this  would  be  to  offer  as  a  prize  for  earnest 
effort  a  few  special  two  years'  courses  at  the  best  technical 
school,  with  all  expenses  paid  by  the  company. 

Has  anyone  thought  of  establishing  a  "question  box"  for  ap- 
prentice boys — or  for  men  in  the  shop — to  be  discussed  and 
answered  by  the  foremen?  This  whole  subject  Is  a  fascinat- 
ing one  and  is  full  of  interesting  possibilities,  and  it  will  pay 
to  think  of  it  seriously.  Some  definite  and  practical  common- 
sense  plan  that  will  interest  and  encourage  self-improvement 
will  in  a  short  time  surely  develop  enough  material  and  to 
si)are  for  recruiting  all  the  offices  of  the  department. 

This  journal  wishes  to  enter  a  vigorous  protest  against  fur- 
ther neglect  of  regular  apprenticeship.  Many  of  the  ablest 
motive  power  officers  of  the  present  time  have  risen  from 
this  starting  point.  The  door  has  been  allowed  to  almost 
close.    It  must  be  opened  again. 


Operating  oflicers  are  becoming  alarmed  by  the  increasing 
irequency  of  break-in-twos.  because  of  failures  of  couplers 
ilirough  wear  and  breakage.  On  several  large  railroad  systems 
it  has  been  decided  to  be  necessary  to  stretch  all  trains  on 
arrival  at  division  terminals  in  order  to  inspect  the  couplers 
properly  by  gauges  indicating  the  amount  of  wear  of  the 
coupler  and  knuckles.  This  requires  considerable  delay,  but 
these  officers  are  glad  to  provide  time  for  the  purpose  of  reduc- 
ing the  number  of  break-in-two  accidents.  The  matter  is  be- 
coming so  serious  as  to  warrant  general  adoption  of  this 
method  of  inspection. 


COMMUNICATIONS. 


THE  RECORD-BREAKING  TIRE-BORING  OPERATION. 


1 
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?;>  tin  Editor: 

Ilnvin?  road  Mr.  ratti.><(iir.s  letter  on  the  tiro-boring  operation  in 
'1'"  January  i.s.suo  of  your  pai)or.  j.ajre  21.  I  take  the  liberty  of 
'lilT.'iing  with  Lim  as  to  the  rebxtive  co.sts  of  boring  tires  at  West 
Ali)aii.v  and  at  Roanoko.  He  has  charged  up  the  time  of  four 
li<  Ipcis  at  West  Albany  and  for  but  one  at  Roanoko.  I  think  he 
'"•><  f<»rgotten  to  charge  the  time  of  the  two  men  which  he  .states 
nv  .•.-<, uii-.Hl  to  roll  tiro.«j  for  him.  which  should  be  accounted  for. 

llo  also  .says  this  work  is  done  on  a  boring-mill  which  has  been 
m  use  for  -JO  years.  W(>  did  the  work  at  West  Albany  on  a  mill, 
^vllu•h  has  been  in  use  f,.r  an  equal  length  of  time,  before  getting 
ilie  new  mill  a  year  ago.  which  we  now  use.  Since  sending 
yon  the  article,  pubii.slu^l  in  your  November  i.ssue.  we  have  done 
vory  innch  hotter,  but  do  not  think  it  necea-jary  to  publish  it. 

All  that  I  wish  to  do  is  to  prove  to  Mr.  Pattison  that  ho  does 
not  bore  tires  cheaper  than  is  done  at  the  N.  Y.  C.  &  H.  R.  shops 
'^  oT*^^  "^•••any.  Taking  the  same  figures  which  Mr.  Patti-son  has 
used,  we  have  the  following  results  ;•  proving  that  Mr.  Pattison 


has  made  a  slight  mistake  and  showing  conclusively  that  we  boi"e 

I  iris  at   a  considerably  les.s  cost  than  is  done  at   Roanoke. 

Cliaruing  him  wiih  three  helpers,  as  should  be  done,  we  have  the 

following : 

Roanoko    Shops. — Norfolk   iV    Wostorn    R.iilway. 

Time  <»f  One  Mechanic.  4  2-: 5  hrs.  at  ."»l>  cis.  i>er  hr ^'l.Xi 

Time  of  Three  lleli)ers,  4  2-3  hrs.   at   V2\-i  vt^.  i»or  hour     1.74 

Totsil  cost  for  boring  10  tires. .$4.07 

Average  cost  for  lx>ring   1   tire 41 

West   Albany    Shops.^ — New   York  Central. 

Time  of  One  .Mechanic.  4  2 -,'5  hrs  at  .%<>  cts.  per  hr .$2.:U'{ 

Time  of  Four  Helpers.  4  2-.";  lirs.  at  12',^.  cts.  per  hr 2.;{2 

Total  cost  of  boring  14  tires $4.«'».'» 

.Vverage   cost    of    boriug    1    tire 3."{ 

This   shows   that,   with    more   heli>   than    Mr.    Pattison    iummI.    we 
i.ore  tires  S  cents  cheaper  thau  he  doi>*>. 

'"•^'.' Albert  II.  Rekse. 

19  N.  Lexington  Ave..  Albany,  N.  Y. 


MAXIMUM    PRESSURE    ON    CROSS-HHAD    PINS    OF- 
COMPOUND  LOCOMOTIVES. 

To  the  Editor: 

The  interesting  article  entitled  *1^imits  of  Wear  of  Cro^shead 
Pins."  which  apix-ai-s  on  jtage  4<'>-  of  the  Doivnilier.  llKKt.  issue 
of  the  Amerk  AN  Em;i.\ker.  «-ontaius  the  uncjuahtiixi  state- 
ment that  for  compound  locomotives,  the  maximum  normal  load  on 
the  main  crank-pins  is  obtained  "by  multiplying  the  low-pressure 
piston  area  by  the  boiler  pressure  and  dividing  this  product  by  the 
cylinder  ratio  plus  1."  Since  this  rule  is  totally  unsuitable  for 
determining  the  limits  of  pin  wear  of  both  Vaudain  and  tandem 
<<)mpound  engines,  and  would  probably  result  in  very  serious  con- 
sequences if  emi)loyed  for  this  purjwse.  I  l>eg  to  present  the  follow- 
ing explanation  of  the  derivation  of  this  rule,  together  with  the 
modification  necessary  to  render  it  applicable  to  the  above  men- 
tioned tyi>es  of  locomotives. 

The  foregoing  rule  is  base«l  on  the  assumption  that  the  engine  is 
<«»no(tly  designed,  .so  that  a  practically  equal  division  of  total 
work  is  obtained  betw«»en  the  high  and  low-pressure  cylinders. 
Thus,  if  we  consider  a  two-cylinder  compotuid  locomotive  having 
a  cylinder  ratio  of.  say  1  to  3  (r=.'J),  it  is  evident  that  it  will  re- 
<iuire  three  times  as  great  an  effective  initial  pressure  in  the  higb- 
I)ressure  a«  in  the  low-pre.s.sure  cylinder  in  order  to  equalize  the 
\\()rk  between  them.  With  a  boiler  i>ressuro,  I*=:220  lbs.  per  sq. 
in.,  we  would,  neglecting  low-pressure,  back-pressure  and  other 
losses,  require  Z>~t  lbs.  i^er  sq.  in.  initial  pre.ssure  in  the  low-pressure 
cyrndcr,  and  220  lbs.  per  sq.  in.  initial  pre.ssure  in  the  high-pres- 
sure cylinder.  l»ecause  this  latter  pressure  is  opposed  by  the  TtTt  lbs. 
back-pressure  offered  by  the  receiver  pressure  (which  i.s  also  the 
low-pressure  initial  pressure).  thiLs  leaving  220-53=165  lbs.  per  sq. 
in.  effective  initial  pressure  in  the  high-pres.sure  cylinder,  or  three 
times  the  low-i)ressure  initial-pressure.  Consequently,  the  proper 
theoretical  maximum  low-pressure,  initial-pressure  is 

220  220  V 

=r  or  ; 

4  :^+ 1         r  +  1 

and  letting  A  =  the  area  in  sq.  ins.  of  the  low-pressure  piston,  it 
follows  that  for  any  correctly  designed  two-cylinder  compound  loco- 
motive,  the   maximum   normal    load    (neglecting   friction)    on   the 

P  A 

cross-head  pins,   and  on   the   main   crank-pins   =   . 

r-f  1 

In  the  case  of  Vauclain  and  tandem  compound  engines,  since  both 
the  high  and  low-pressure  pistons  act  upon  the  same  cross-head,  the 
total  effective  initial  pre.ssure  on  the  hiph-pre.ssure  pistons  mast  be 
added  to  that  on  the  low-pressure  i)iston  in  order  to  obtain  the 
maximum  thrust  on  the  cras.s-head  pin.  If  we  assume,  as  before,  an 
equality  in  the  work  performed  by  each  cylinder,  it  is  obviously 
necessary  to  multiply  the  preceding  expression  by  2 ;  and  therefore, 
for  Vauclain  and  tandem  compound  locomotives,  the  maximum 
normal    pressure    on    the    cross-head    pins    and    main    crank-pins 

2P  A 


r  +  1 


It  is  evident  that  neither  of  these  formulse  take  account  of  the 
enormous  loads  to  which  the  main  and  cross-head  pins  are  occasion- 
ally subjected,  due  to  the  presence  of  -considerable  quantities  of 
water  in  the  cylinders,  since  these  augmented  pressures  result  from 
abnormal  conditions,  and  are  consequently  impossible  to  estimate. 

EnWABD    L.    COSTCB, 
Assoc.  Am.  Soc.  M.  E. 
25  Broad  Street,  New  York,  December  9,  1903. 
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AN   EXTENSIVE   WATER-SOFTENING   INSTALLATION. 


Total  Capacitt,  348,000  Gallons  peb  Houb. 


PITTSBUBG  &  LAKE  EBIE  BAILBOAD. 


IV. 


{Continued  from  page  19.) 

In  the  preceding  article  of  this  series  a  general  description 
of  the  large  and  interesting  Kennicott  water  softener,  which  is 
In  use  at  the  McKees  Roi-ks  locomotive  water-supply  station, 
was  presented.  The  details  of  the  automatic  regulating  appar- 
atus for  controlling  the  supplies  of  chemicals  to  the  water  to  be 
treated  were  referred  to  only  in  a  cursory  manner  on  account 
of  lack  of  room;  the  importance  of  these  factors  of  the  system 
are  so  great  that  they  will  be  referred  to  in  this  article  in  con- 
siderable detail. 

In  the  first  place,  attention  should  be  called  to  the  method  of 
graduating  the  supplies  of  water  to  the  chemical  tanks,  includ- 
ing soft  water  for  the  lime  saturator  and  soda  solution  for  the 
mixing  chamber.  As  stated  in  the  previous  article,  the  amount 
of  raw  water  flowing  into  the  softener  governs  the  rate  of  flow 
of  the  chemical  solutions  for  chemical  action;  the  method  of  ac- 
complishing this  is  by  an  interesting  system  of  a  float  and  head- 
varying  devices  in  each  of  the  solution  tanks.  The  float,  Y,  is 
located  in  the  raw  water  tank,  B.  and  chains  passing  over 
pulleys  from  this  float  regulate  the  positions  of  these  head- 
varying  devices  in  tanks,  T  and  N. 

This  arrangement  is  very  nicely  shown  diagrammatically  in 
the  first  view  below.  The  float  is  shown  within  a  guiding 
cylinder  in  the  raw  water  tank,  above  the  water  wheel,  and  the 
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chain  runs  from  it,  over  two  pulleys,  and  down  to  a  swinging 
pipe  in  the  tank  below.  The  principle  upon  which  the  slotted 
orifice  is  made  to  work  is  as  follows:  This  orifice  is  smaller  in 
cross  sectional  area  than  the  pipe  into  which  it  admits  the 
water,  and,  therefore,  the  flow  through  it  is  dependent  upon  the 
hydraulic  head  acting  upon  it,  which,  in  turn,  depends  upon  its 
distance  below  the  surface  of  the  water.  Thus,  when  it  is  de- 
sired to  have  the  flow  through  the  pipe  the  greatest,  it  is  only 
necessary  to  drop  this  orifice  to  its  lowest  position,  and  for  the 
least  flow,  to  raise  the  orifice  as  high  as  possible. 


It  is  evident  that  the  flow  of  the  chemical  solution  from  the 
tank  through  the  orifice  should  be  in  proportion  to  the  amount 
of  raw  water  entering  the  softener.  Inasmuch  as  the  raw  water 
enters  the  machine  through  the  slot  in  the  lower  side  of  tank 
B.  which  directs  it  upon  the  water  wheel,  C,  the  amount  of 
flow  of  this  raw  water  depends  upon  the  hydraulic  head  in  the 
tank,  B,  or  the  height  of  the  water  in  that  tank;  as  the  water 
rises  in  tank,  B,  the  flow  into  the  softener  increases,  and  vice 
versa.  In  this  way  may  be  seen  the  principle  which  is  made 
use  of  in  the  float  operating  the  slotted  pipe:  As  the  head  in 
tauK,  B,  increases,  the  flow  of  the  solution  from  the  lower  tank 
is  also  increased  by  the  rising  of  the  float  and  the  resultant 
dropping  of  the  slotted  pipe  and  increase  of  flow  through  it. 

This  principle  is  made  use  of  both  for  controlling  the  supply 


VIEW  OF  THE  LIFTIN<i    WHEEL,   DRIVEN   BY  THE  WATEB  WHEEL,   USED 

TO  LIFT  SOFT  WATEB  INTO  TANK,   N,   FOB  DELIVEBY 
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of  soft  water  from  box,  N.  into  the  lime  saturator  and  of  the 
soda  solution  from  tank,  T,  into  the  mixing  chamber  (see  dia- 
grammatic view  of  the  softener  on  page  17  of  the  preceding 
January,  1904,  issue).  It  works  admirably,  and  can  be  adjusted 
to  a  refinement  of  exactness.  If  it  is  desired  to  change  the  rate 
of  flow  of  either  of  the  liquids  in  relation  to  the  amount  of 
raw  water,  it  is  only  necessary  to  lift  the  slotted  pipe  out  of  the 
water  and  move  the  threaded  sleeve  forward  or  back,  so  as  to 
cover  or  uncover  the  slot;  in  this  way  the  effectual  size  of  the 
orifice  may  be  adjusted  at,  will. 

In  this  connection  it  may  be  of  interest  to  state  why  It  is 
that  soft  water  is  used  for  making  the  lime  solution  in  the 
lime-saturator.  This  is  done  to  prevent  the  precipitation  of  the 
scale-forming  impurities  in  the  lime-saturator  tank  in  the  quan- 
tities which  would  occur  if  raw  water  were  used  for  this  pur- 
pose. The  proportion  of  impurities  brought  down  by  the  lime 
solution  is  much  the  greater  of  the  two  solutions,  and  this, 
taken  in  connection  with  the  large  amount  of  lime  solution 
used,  makes  it  advisable  to  use  soft  water  for  this  purpose, 
whereas  in  the  case  of  the  soda  solution,  so  little  of  the  same 
is  used  in  comparison  to  the  total  amount  of  solution  treated 
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that  the  effect  caused  by  any  precipitation  from  the  raw  water 
in  the  soda  tanks  is  not  troublesome. 

The  method  of  lifting  the  soft  water  up  into  the  tank,  N,  is 
interesting.  It  is  accomplished  by  means  of  the  wheel,  L, 
liaving  hollow  curved  arms,  open  at  the  ends,  which  dip  into 
the  water  and  lift  it  up;  the  water  flows  through  its  arms  into 
the  large  hollow  shaft.  M,  and  thence  into  tank,  N.  This  wheel 
is  revolved  by  means  of  a  chain-drive  connection  from  the 
shaft  of  water  wheel,  C.  The  passage  of  the  entering  raw  water 
over  water  wheel,  C,  which  is  of  the  over-shot  type,  generates 
sufficient  power  to  easily  operate  this  lifting  wheel  for  this  and 
other  service.  An  excellent  idea  of  this  wheel  may  be  obtained 
from  the  accompanying  view  of  the  same,  which  is  from  an 
instantaneous  photograph  of  the  wheel  when  in  operation: 
the  closed  portions  of  the  curved  arms  are  easily  recognized 
and  the  dripping  of  water  from  the  arms  was  realistically 
ranght  by  the  camera.  The  important  feature  of  this  method 
of  raising  the  soft  water  into  the  supply  tank,  N,  is  that  it 
eliminates  the  necessity  of  providing  a  mechanically  operated 
pump  at  the  top  of  the  softener;  the  water  is  thus  lifted  en- 
tirely by  the  action  of  the  raw  water  passing  over  water  wheel. 
C.  in  entering  the  softener.  This  feature  of  the  mechanism 
riquires  practically  no  attention. 

The  soda  solution  is  prepared  in  the  two  tanks,  R-R,  each  of 
which  contains  a  wire  basket  at  one  side  for  holding  the  soda. 
This  greatly  facilitates  the  dissolving  of  the  soda  into  the 
water,  as  it  drops  down  from  the  basket  into  the  water  gradu- 
ally as  it  dissolves  away.  These  tanks  are  constructed  of  sheet 
steel,  square  in  shape,  and  are  elevated  upon  a  structural 
stand,  bringing  their  bases  30  ins.  above  the  top  of  the  softener. 
Tiicy  are  each  3V^  ft.  high  and  of  sufficient  size  each  to  supply 
soda  solution  to  the  softener  for  a  12  hour  run. 

They  are  supplied  with  water  directly  from  tank.  B,  as  before 
stated.  These  tanks  are  used  alternately,  the  solution  in  one 
being  prepared  while  that  in  the  other  is  being  used.  They  are 
filled  through  the  pipe,  Z,  and  deliver  through  pipe.  S.  to  the 
soda  solution  tank,  T.  A  constant  level  is  maintained  in  tank. 
T.  by  means  of  ball  cocks  and  floats,  as  indicated  in  the  plan 
drawing  of  the  top  of  the  softener,  page  64.  From  tank,  T. 
the  soda  solution  is  delivered  into  trough,  D,  to  enter  the  mix- 
ing chamber,  E,  by  means  of  the  slotted  pipe  arrangement  of 
orifice,  as  above  described. 

On  account  of  the  great  size  and  capacity  of  the  McKees 
Rocks  softener,  relatively  large  proportions  of  soda  are  re- 
quired, which  must  be  dissolved  as  quickly  and  with  as  little 
labor  as  possible.  In  this  fonnection  an  important  and  unique 
feature  has  been  Introduced  to  accomplish  the  rapid  solution  of 
the  soda  ash  in  the  tanks.  A  small  air  compressor  was  installed 
to  be  driven  from  the  shaft  of  water  wheel.  C,  which  drives  the 


lifting  wheel,  and  its  aischarge  was  piped  to  a  perforated  deliv- 
ery pipe,  extending  around  the  sides  of  the  soda  tanks  at  the  Iwt- 
tom.  The  passage  of  the  numerous  streams  of  air  through  the 
solution  thoroughly  agitates  the  water  in  these  tanks  and  en- 
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tirely  eliminates  the  possibility  of  caking  of  the  soda.  The 
effect  of  this  agitation  process  is  to  cause  the  water  to  circu- 
late in  the  tanks  violently  and  has  been  found  to  greatly  facili- 
tate the  solution  of  the  soda  ash. 

On  this  page  is  presented  another  very  interesting  view  upon 
the  top  of  the  McKees  Rocks  softener.  This  view  is  taken 
from  a  point  on  the  platform  opposite  the  stairway  side  of  the 
softener  and  looking  directly  at  soft  water  tank,  N,  and  into 
trough,  D.  In  the  upper  part  of  the  view  is  shown  raw  water 
tank,  B,  which  rests  upon  the  top  of  the  case  surrounding 
water  wheel,  C.  Beneath  tank,  N.  the  raw  water  appears  en- 
tering the  mixing  chamber,  E,  from  trough,  D.  Also  enter- 
ing mixing  chamber,  E,  may  be  seen  the  vertical  shaft,  which 
is  driven  through  bevel  gearing  from  the  water  wheel  shaft; 
this  is  the  shaft  which  drives  the  mechanical  agitators  at  the 
bottom  of  the  lime-saturator.  In  front  of  the  mixing  chamber, 
E,  may  be  seen  the  water  rising,  milk-white,  from  the  revolv- 
ing deflector  plate  chamber.  F,  and  flowing  over  the  edge  of 
tank,  G,  into  the  space  within  the  settling  cone.  H;  this  is 
very  clearly  shown.  In  the  extreme  foreground  the  soft  water 
is  clearly  shown  between  cone,  H,  and  the  edge  of  the  softener, 
where  it  has  just  risen  up  through  the  filter.  This  view 
presents  an  excellent  idea  of  the  operation  of  the  softener. 

The  hoisting  device  which  forms  a  part  of  the  mechanism  of 
the  Kennicott  softener  is  an  interesting  and  economical  feature 
of  its  operation.  The  accompanying  view  of  one  of  these 
hoists  explains  clearly  its  mode  of  operation.  The  hoisting 
drum,  V,  consists  of  a  loose  sliding  sleeve  upon  the  water 
wheel  shaft,  which  may  be  slid  over  into  dutch  with  a  collar 
revolving  with  the  shaft,  or  released,  by  moans  of  the  handle 
shown  in  the  plan  drawing.    When  thrown  into  clutch  it  takes 
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IV 


{Coiitniii'  >l  frimi  iiuye  l*J.) 

In  tlio  preceding  artiiU'  of  this  s«'ri»s  a  K^neral  description 
of  the  large  and  intorestini?  Kennicott  water  softener,  which  is 
In  use  at  thw  M<Kcps  Horks  locomotive  water-supply  station, 
was  presented.  The  dclails  of  the  autoniatic  regulating  appar- 
atus for  controlling  the  sup|)i:<  s  of  chemicals  to  tlie  water  to  l)e 
treated  were  referred  to  only  in  a  <ursory  manner  on  account 
of  lack  of  room:  the  importatice  of  these  fa»tors  of  the  system 
are  so  great  that  they  will  h.-  referred  to  in  this  article  in  con- 
siderable detail. 

In  the  first  plaic,  attention  should  be  called  lo  the  method  of 
uradtiating  the  supplies  of  water  to  the  chemical  tanks,  indiid 
itig  soft  water  for  the  lime  saturator  and  soda  solution  for  the 
mixing  chamber.    As  stated  in  the  previous  article,  the  amoutii 
of  raw  water  flowing  into  the  softener  governs  the  rate  of  flow 
of  the  chemical  solutions  lor  <  hemical  act  ion:  the  method  of  a« 
complishing  this  is  by  an  interesting  system  of  a  float  and  head 
varying  di'vices  in  eaih  of  the  solution  tanks.     The  float.  Y.  is 
located    in    the   raw    \vat«'r    tank.    H.    and   chains    passing   over 
pulleys  from   this   float    regulate   the   positions   of  these   heaii- 
varying  <|evi«es   in  tanks.  T  and   N. 

This  arrangement  is  very  nicely  shown  diagrainmat ically  in 
the  first  view  below.  The  tloai  is  shown  within  a  giiiding 
cylinder  in  the  law  water  tank,  above  the  waur  wheel,  and  tiie 
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chain  runs  from  it.  ovei  two  pulleys,  ami  down  to  a  swinging 
pipe  in  the  tank  l)elow.  The  primii»le  upon  which  the  slotted 
orifice  is  made  to  work  is  as  follows:  This  orifice  is  smaller  in 
cros.s  sectional  area  than  the  pipe  into  which  it  admits  the 
water,  and.  therefore,  the  flow  through  it  is  dependent  upon  the 
hydraulic  head  acting  upon  it.  which,  in  turn,  depends  upon  its 
distance  below  the  siirf:i(e  of  the  water.  Thus,  when  it  is  de- 
hired  to  have  the  flow  through  the  pipe  the  greatest,  it  is  only 
neccs.sary  to  drop  this  oritice  to  its  lowest  position,  and  for  the 
■ast  flow,  to  raise  the  orifi<»'  as  high  as  possilde. 


It  is  evident  that  the  flow  of  the  chemical  solution  from  th' 
lank  through  the  «)rifice  should  be  in  proportion  to  the  amouin 
of  raw  water  entering  the  softener.  Inasmuch  as  the  raw  watei 
enters  the  machine  through  the  slot  in  the  lower  side  of  tank 
It.  which  directs  it  upon  the  water  wheel,  C,  the  amount  o: 
flow  of  this  raw  water  depends  upon  the  hydraulic  head  in  thf 
tank,  M.  or  the  height  of  the  watei-  in  that  tank;  as  the  water 
rises  in  tank.  H.  the  flow  into  the  softener  increases,  and  vice 
versa.  In  this  way  may  be  seen  the  i)rinciple  which  is  made 
use  of  in  the  float  operating  the  slotted  iiipe:  As  the  head  in 
taiiK.  H,  increases,  the  flow  of  the  solution  from  the  lower  tank 
!s  also  increase<l  by  the  rising  of  the  float  and  the  resultant 
(lroi»ping  of  the  slotted  pipe  and  increase  of  flow  through  it. 
This  principle  is  made  use  of  botii  for  controlling  the  suppl> 
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of  hofi  water  from  box,  N.  into  the  lime  saturator  and  of  the 
soda  solution  from  tank.  T.  iiiKi  the  mixing  chamber  (see  dia 
grammatic  view  of  iFie  stdttner  <i;i  page  IT  of  the  jji-eceding 
.laniiaiy.  ili04.  i.ssuei.  It  works  admirahly.  and  can  be  adjusted 
lo  a  lefinement  of  exactness.  If  it  is  dcsiied  to  change  the  rate 
(.f  How  of  either  of  the  licpiids  in  relation  lo  the  amount  of 
raw  water,  it  is  onl.v  necessary  to  lift  tlx'  slotted  pipe  out  of  the 
water  and  move  the  threadeil  sleeve  forward  or  back,  so  as  to 
lOver  or  uncover  the  slot;  in  this  way  the  effectual  size  of  the 
orifice  may  be  adjusted  at  will. 

In  this  connection  it  may  be  of  interest  to  state  why  it  is 
that  soft  water  is  used  for  making  the  lime  solution  in  the 
lime-saturator.  This  is  done  to  prevent  the  precipitation  of  the 
scale-forming  impurities  in  the  lime-saturator  tank  in  the  quan- 
tities which  w'ould  occur  if  raw  water  were  used  for  this  ptir 
pose.  The  proijor.tion  of  impurities  brought  down  by  the  lime 
solution  is  much  the  greater  of  the  two  solutions,  and  this 
taken  in  connection  with  the  large  amount  of  lime  solution 
used,  makes  it  advisable  to  use  soft  water  for  this  purpose, 
whereas  in  the  <  as»'  of  the  soda  solution,  so  little  of  the  same 
is  used  in  compaiisiui  to  the  total  amount  of  solution  treated 

•  A     ~' 


I'l  r.Ki  .m:v.  rJ04. 


AMERICAN   ENGINEER  AND   RAILROAD  JOU  RNAL     63 


that  tho>ff<'<t  caused  by  any  precipitation  from  the  raw  water 
III  iho  soila  tanks  is  not  irouiilesonie.  V; 

The  method  of  lifting  the  soft  water  tip  into  tlie  tanl<.  N.  is 
mieresting.  ;It  is  accomplished  by  means  of  the  wheel.  L. 
having  hollow  <tirved  arms,  open  at  the  ends,  which  dip  into 
I  lie  water  and  lift  it  ni»:  the  water  flows  through  its  arms  into 
I  he  large  hollow  shaft.  M,  and  thence  into  tank.  N.  This  wheel 
is  revolved  liy  means  of  a  ( hain-drive  connection  from  the 
sli.ifi  of  water  wheel,  C.  The  i)assag;'  of  the  «>ntering  raw  water 
ov  1  water  wheel.  C.  which  is  of  the  over-shot  type.  generat.^s 
siiflicieiit  power  to  easily  operate  this  lifting  wheel  for  this  and 
niliei  service.  An  e.veellent  idea  of  this  wheel  may  be  obtained 
from  the  acconii)anying  view  of  the  same,  which  is  from  an 
iii.-;tantaneoii«  photograph  of  the  wheel  when  in  operation: 
I  he  clos"d  portions  of  the  cnrvod  arms  are  easily  recognized 
and   the   drii)ping   of  water   from   the   arniii   was   realistically 

•  aught  hy  the  camera.  The  important  feature  of  this  method 
cif  laisin.g  the  soft   water  into  the  sui>ply  lank.  X.   is  that   i< 

•  liniiiiat*  s  the  necessity  of  providing  a  mechanitally  operated 
|tump  at  the  top  of  the  softener:  the  water  is  thus  lifted  en- 
tirely liy  tb*»  a<tion  of  the  raw  water  passing  over  water  wheel, 
r.  in  entering  the  softener.  This  feature  of  the  mechanism 
r-nuires  practically  no  attention. 

The  soda  solution  is  prepared  in  the  two  tanks.  R-R.  each  of 
whirh  contains  a  wire  ha.sket  at  one  side  for  holding  the  soda. 
This  greatly  fa<ilitate.'<  the  dissolving  of  the  soda  into  the 
water,  as  it  droi)s  down  from  the  basket  into  tlie  water  gradu- 
ally as  it  dissolves  away.  These  tanks  are  constructed  of  sheet 
i>1>*f  v..  square  in  shape,  and  are  elevated  upon  a  stnictnral 
siaiid.  bringing  their  bases  .'jn  ins.  above  the  toi)  of  the  softenei-. 
Tlayare  ea<  h  ;?Vo  ft.  high  and  of  stjfticient  size  each  to  supply 
sfWla  solution  to  the  softener  for  a   12  hour  nin.       ;'•;•' 

Thry  are  supplied  with  water  diie<  tly  from  tank,  B.  as  before 
slated.  Thos^'  tanks  are  usetl  alternately,  the  solution  in  one 
l»eiiig  prepared  while  that  in  the  other  is  being  used.  They  ar*» 
fined  throttah  the  pipe.  Z,  and  deliver  through  pipe.  S.  to  the 
soda  ^solution  tank.  T.  A  constant  level  is  maintainerl  in  tank. 
J.  h\  means  of  ball  cocks  and  floats,  as  indicated  in  the  plan 
di;awing  of  the  toj)  of  the  softener.  i)age  •■>4.  From  tank.  T. 
th^  soda  solution  is  delivered  into  trough.  I),  to  enter  the  mix- 
iftje^^lianiber.  E.  by  means  of  the  slotted  pipe  arrangement  of 
orifice,  as  above  described,    r-.-:  ,■  ^ 

t)n  account  of  the  great  size  ami  cai)aciiy  of  the  McKees 
|{o -kji  softener,  relatively  large  propoit  ion.s  of  soda  are  re- 
tpiired.  which  must  be  dissolved  as  qui»kly  and  with  as  little 
labor  as  imssible.  I'l  this  connection  an  imimrtant  and  unique 
I'ature  has  been  introduced  to  accomplish  the  rapiil  solution  of 
ihe  .soda  ash  in  the  tanks.  A  small  air  lompressor  was  installed 
Jo  Ik"  driven  from  the  shaft  of  wafer  wheel.  C.  which  drives  the 


lifting  wheel.  an«f  its   liscbiarge  was  pi|>ed  to  a  pertoratje*!  deli\ 
'ery  pipe,  e.vtending  around  the  sides  of  ihe.soua  tanks  at  the  boi 
toMr.    The  passage  of  the  nunjerous  streams  of  air  through  the 
sohition  tltoroughly  agitates  the  water  Hi  these  tanks  and  en- 


\«^nv\ixi  \rM-  vit;\y  OF  TMK  U(KST».v<:  iiK^^i.vVf^^^  i.ii  ri\.. 

^viiiiriv..  i:\i:r:Kl.s  «|K  CiiKMir.vLs.  >rr<;.:  Te>  Till;   ixu-  ok  tiik 

^"ll|\?|:     (  \s     ISKO     m».\     TlfK     .SM.MI.KIS     SI/.IS     tU      Till: 
KtNNK'OTT    W.MKl!    SOIIINKl:.  I 
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tirely  eliminates  the  possibility  of  caking  of  thf  soda.      T:.' 
efle*!  of  this  agitation  i»ror«ss  is  to  «-aus«^  tbe  wav«'r  1«  cJtcu 
late  in  the  tanks  violently  and  has  been  foniid  to  grealiy  fAvili- 
taie  the  solution  of  the  .soda  ash. 

On  this  page  is  presented  another  verV i«t<uvsiing  view  ujMin 
the  lop  of  ilie  M«Kees  Rocks  softener.  This  view  is  taken 
from  a  point  on  the  platform  opposite  tbe  stairway  side  of  tlie 
softener  and  looking  directly  at  soft  water  tank.  N*.  and  into 
trough,  1).  In  the  upper  part  of  the  view  is  .shown  raw  water 
tank.  H.  which  rests  upon  the  top  of  tUe  vase  surrounding 
water  Avheel.G-  Beneath  tank.  X.  ttie  law  water  appears  en 
leiing  the  mi.xing  chamber.  E.  from  trough.  D,  Also  enter 
ing  mixing  (hainber,  K,  may  b*-  s<mmi  the  vertical  shaft.  whi«b 
is  driven  through  bevel  .gearing  from  the  water  wheel  shaft; 
this  is  the  shaft  which  drives  the  inechanical  agiiators  at  tlse 
bottom  of  the  lime-saturator.  In  front  of  tii«*  mixing  chanilM'r. 
K.  may  be  seen  the  water  rising,  milk  while.  I'roni  the  revolv- 
ing dellecior  plate  <  haniber.  K.  and  flowing  ov«'r  the  edg«>  of 
tank,  G.  into  the  space  within  the  settling  cone.  II:  this  is 
very  clearly  shown.  In  the  extreme  foreground  the  soft  water 
is  clearly  shown  between  cone.  H.  ami  the  edge  of  t\u'  softener, 
where  it  has  just  risen  up  through  the  tilter.  This  view 
presents   an    excellent   idea  of   the   operation  of   the   soft*'ner. 

The  hoisting  device  ^hieh  forms  a  part  of  tlup  intx  hanism  of 
the  Kennicott  softener  is  an  interesting  and  eeononiical  feature 
of  its  o|MMation.  The  accompanying  view  of  <riie  <;t  these 
I  oists  explains  <  iearly  its  moile  of  operation  The  hoisting 
drum,  V,  «-onsi.sts  of  a  lo«»se  sliding  slecvt  upon  ili.  wai.i 
wheel  shaft,  which  may  be  slid  over  inlo  rliu«h  wiiH  u  c.illar 
revolving  with  ilie  shaft,  ur  ieleasi><l.  by  nn  aiis  of  the  handle 
shown  in  the  plan  diawjng.     Wlivn  ilnnwn  into  cluicli  ii  laUes 
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power  from  the  water  wheel  siiaft  and  winds  up  the  rope  over 
the  pulleys  and  lifts  the  barrel  of  chemieals,  or  the  can,  U,  as 
desired.  On  the  McKees  Rorks  softener  there  is  an  elevated  track, 
W,  extending  across  the  softener  and  running  under  the  hoist; 
as  the  barrel  is  lifted  to  the  top  of  the  hoist,  the  little  car  is 
run  under  the  same,  after  which  it  may  be  run  across  to  either 
side  of  the  tank.  For  lowering  a  weight  to  the  ground  there 
is  provided  a  friction  brake  at  the  end  of  the  drum,  V,  opposite 
from  the  clutch;  by  moving  the  drum  over  against  this  brake 
shoulder,  weights  can  be  dropped  to  the  ground  as  slowly  as 
desired. 

The  view  of  the  hoist  mechanism  on  page  63  shows  the 
tilting  platform  method  of  receiving  the  weight  after  it  has 
reached  the  top  of  the  tank.  After  it  has  been  lifted  above  this 
swinging  platform,  the  platform  drops  back  into  place  and 
acts  as  a  floor  to  receive  the  weight.     This  is  the  construc- 


portant  characteristic  details  of  the  Kennicott  water  softenei 
are  comprehensively  shown  in  this  view. 

Some  of  the  features  of  the  operation  of  the  large  softenei 
at  McKees  Rocks  may  be  of  interest:  This  softener  is  run  t( 
its  full  capacity  for  12  hours  per  day.  The  only  attention  re 
quired  is  at  starting  up  time  and  at  noon,  at  each  of  whic^ 
times  3Vi  bbls.  of  lime  and  750  lbs.  of  soda  are  added  to  thf 
lime-saturator  and  to  the  soda  tanks  respectively.  The  mail 
sludge  valve  at  the  bottom  of  the  settling  cone  is  opened  twic 
a  day  also,  at  each  of  which  times  nearly  half  a  ton  of  scale 
forming  material  — 
which,  otherwise,  would 
go  into  the  locomotive 
boilers  —  i  s  discharged 
into  the  sewer.  When 
this  softener  is  operated 


Vh\S  OF  TJIK  TOP  OF  THE  MCKKES  ROCKS   WATKB  SOITE.NER  TO   SHOW 

THE    APPARATUS. 

tion  used  on  the  smaller  sizes  of  softeners;  upon  the  larger 
sizes  of  softeners,  of  capacities  of  40,000  gals,  per  hour  and 
over,  the  elevated  track  and  larry-car  method  of  receiving 
the  weight  is  used,  as  shown  upon  the  top  of  the  McKees  Rocks 
softener.  Another  important  feature  of  this  lift  is  the  spacer 
for  separating  the  ropes  used  for  hoisting;  by  thus  separating 
these  two  ropes  the  inconvenient  swinging  of  the  weight  is 
eliminated  and  no  time  is  lost  in  this  way. 

At  the  right,  on  this  page,  there  is  an  interesting  view,  which 
presents  a  sectional  diagramatic  view  of  one  of  the  Kennicott 
softeners  to  illustrate  the  method  of  operation.  The  construc- 
tion shown  in  this  view  is  that  used  in  the  smaller  softeners  of 
the  installation  on  the  Pittsburg  &  Lake  Erie,  although  it  does 
not  differ  in  principle  from  the  large  softener  at  McKees  Rocks. 
The  arrangement  of  the  baffle  plates  outside  of  the  settling  cone 
and  of  the  lime-saturator  tank  within,  as  well  as  the  other  im- 


SECTIOXAL  VIEW  OF  A  TYPICAL  KENNICOTT  WA 
SOFTE.NFJl,    SHOWING    CLEARLY    ITS    INTERNA: 
CONSTRUCTION. 


10  hours  per  day 
with  the  present 
mode  of  treatment, 
1,974  lbs.  of  solid 
matter  are  precip- 
itated. 

Water  is  supplied  to  this  softener  from  a  well  45  ft.  deep  by 
two  direct-connected  motor-driven  centrifugal  pumps,  which 
are  operated  at  speeds  of  from  840  to  1,200  rev.  per  min.  Each 
pump  has  a  capacity  of  1,000  gals,  per  min.,  one  pump  only 
being  worked  at  one  time.  They  lift  the  water  about  85  ft.  at 
a  cost  (of  about  |0.006  (6-10  cent)  per  1,000  gals. — for  power 
and  labor.  At  the  present  time  the  amount  of  scale-forming 
impurities  in  the  water  is  reduced  from  the  raw  water  condi- 
tion of  about  24  grains  per  gallon  to  less  than  5  grains  per  gal- 
lon   after   treatment. 
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CX)AL  CHUTES  FOR  LOCOMOTIVES. 


A  New  Idka  In  Measlbino  Coal. 


BAXTIMOBE  &.  OHIO  BAILBOAJ). 


Railroad  officers  having  charge  of  coaling  stations  for  loco- 
motives have  in  many  cases  of  late,  indicated  their  unfavorable 
opinion  of  weighing  devices  by  omitting  them  entirely  and  go- 
ing back  to  the  old  method  of  dumping  coal  on  tenders  with 
no  attempt  at  obtaining  an  even  approximate  record  of  the 
amount  delivered  to  each  engine.  They  have  been  building 
( hutes  which  have  no  provision  for  measuring  coal  given  to 
each  engine. 

In  such  cases  the  coal  record  standing  of  the  engine  crews 
must  necessarily  be  given  up  and  efforts  to  save  coal  must  be 
confined  to  those  which  are  put  forth  by  the  traveling  engineers 
and  firemen.  This  appears  to  be  a  serious  mistake  which  can 
not  be  considered  as  an  advance  step,  or  as  one  leading  to  the 
best  use  of  fuel.  This  journal  holds  the  opinion  that  coal  must 
1)6  weighed  or  accurately  measured  in  order  to  form  the  basis 
for  its  economical  use. 


locking  the  shutoff  gates  with  the  delivery  valves,  which 
is  provided,  makes  it  possible  lo  deliver  coal  to  a  tender 
while  the  main  shutoff  gates  are  open.  With  this  arrange- 
ment the  average  delay  to  locomotives  at  these  chutes  is 
reduced  to  2V4  minutes.  Coal  comes  to  the  chutes  in  60-toa 
cars  and  is  unloaded  directly  into  the  storage  pockets,  each  of 
which  takes  the  full  load  of  a  car.  There  is  no  manual  hand- 
ling of  the  coal,  and  the  total  cost  of  the  operation  of  the  chute 
with  10  pockets  is  the  maintenance  and  the  labor  of  two  men. 

Thus  far  the  two  sizes  of  delivery  pockets  have  met  all  re- 
quirements. The  pneumatic  cylinders  for  operating  the  gates 
appear  to  be  entirely  satisfactory  and  the  idea  of  the  construc- 
tion promises  to  provide  a  way  to  retain  individual  coal  records, 
combined  with  a  very  inexpensive  method  of  handling  coal. 
We  are  indebted  to  Mr.  V.  Z.  Caracristi  for  the  information 
and  to  Mr.  J.  E.  Muhlfeld,  general  superintendent  of  motive 
power  for  the  drawings.  These  are  selected  with  a  view  of 
self  explanation. 

In  regard  to  the  operation  of  this  system,  Mr.  Muhlfeld 
states : 

"The  storage  and  delivery  trestles  of  this  type  that  we  have 
in  use  at  the  above  points  are  giving  very  good  results.    We 
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OETAILS  OF  THE  APPLICATION  OF  THE  MEASURING  DEIIVERT  POCKETS    TO  STORAGE  TRESTLES   AT  COALTXG   STATIONS. — HAITI  MORE  &  OHIO 

B.\ILBOAD. 


The  Baltimore  &  Ohio  chutes  at  Bruns- 
wick, Md.,  at  Keyser  and  Fairmont,  W.  Va., 
and  at  Newcastle  Junction,  Pa.,  are  inter- 
esting in  this  connection.  They  provide  de- 
livery pockets  in  pairs,  each  pair  containing 
4  and  2  tons  of  coal,  which  are  made  to  meas- 
ure the  coal  as  accurately  as  it  can  be  meas- 
ured by  volume.  These  pockets  project  over 
the  track  as  indicated  in  the  accompanying 
engravings,  which  show  clearly  the  details  of 
construction. 

Two  sizes  are  provided,  in  order  to  adjust 
the  amount  delivered  without  gauging  or  par- 
tially emptying  a  pocket.  When  4  tons  are 
wanted  the  large  pocket  is  emptied.  Both 
pockets  used  together  give  six  tons,  and  for 
8  tons  the  4-ton  pocket  is  used  twice.  The 
small  pockets  are  filled  from  a  60-ton  storage 
pocket  overhead. 

By  using  pneumatic,  vertically  moving 
gates  between  the  storage  and  delivery  pock- 
ets the  latter  may  be  emptied  and  filled  in 
lew  than  on«  miauU.    A  a«tho«  •f  l»t«r- 
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DETAILS    OF   THE    SIXEL   GATE   FOB    SEPARATING    THE    STORAGE    AND  DELIVERY    POCKETS, 
AND   or   THR    PNSUMATIO    OTUNDER  USED    IN    OPERATING    8AMX. 
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llnd  that  at  the  present  time,  the  two-ton  nnit  of  coal  to  be 
delivered  to  locomotive  tenders  is  al)out  as  small  as  necessary; 
in  fact,  our  records  show  that  there  is  less  than  one-fifth  of 
the  coal  that  is  delivered  from  the  two-ton  pockets,  the  four-ton 
being  used  to  the  greatest  extent.  The  coal  supplied  to  tenders 
is  always  in  two  or  four-ton  lots,  or  in  multiples  thereof. 

"With  the  fifty-ton  storage  pockets  filled  with  coal,  to  each 
one  of  which  is  attached  a  two  and  a  four-ton  measuring  pocket, 
it  is  possible  to  dump  the  coal  from  both  of  these  pockets,  refill 
them  and  again  dump,  supplying  in  all  twelve  tons  to  the 
tender,  in  less  than  one  minute.  We  handle  the  coal  from 
.steel-hopper  self-dumping  ears  to  the  locomotive  tenders  from 
these  coaling  trestles  at  a  cost  ranging  between  i^  cent  and  1 
cent  per  ton,  depending  on  the  effect  that  weather  conditions, 


operates  the  gate,  controlling  the  flow  from  the  largo  storage 
from  the  measuring  pocket  platform;  the  coal  can  then  bt 
dumped  from  the  measuring  pockets  to  the  tenders  either  from 
the  measuring  pocket  platform,  or  from  the  engine  cab.  Thc 
amount  of  coal  received  and  disbursed  on  each  coaling  trestle 
is  balanced  each  day,  and  what  slight  adjustments  may  be 
necessary,  can  be  promptly  taken  care  of. 

"There  is  very  little  difficulty  or  expense  experienced  on 
account  of  spilled  coal  from  the  tenders  having  to  be  picked 
up  from  the  ground,  and  we  think  that  the  labor  expense  in 
connection  with  handling  the  coal  around  the  trestle  is  reduced 
to  the  minimum." 

It  should  be  stated  that  the  air  cylinders  were  made  of  such 
diameters  as  to  insure  closing  the  gates  through  the  streams 
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KRO.NT  KLKVATIOX  OF  THE  2  AND  4-TON   ME.XSUEIXG  POCKETS  AS  APPLIED  TO  A  STOUACE  TKE.STI.E,  AND  CROSS  SECTION   SHOWING 

CLEARANCES    OF   ROLLINii    STOCK. 


daily  delivery  from  the  chutes  and  other  items  have  in  connec- 
tion with  the  work.  We  have  one  man  on  duty  during  the 
twelve-hour  day  shift,  and  one  during  the  twelve-hour  night 
shift,  and  where  in  the  neighborhood  of  500  tons  of  coal  are 
disbursed  during  the  twenty-four  hours,  this  man  has  also 
considerable  time  to  spend  in  the  drying  of  sand. 

"When  the  storage  is  practically  empty,  the  practice  is  to 
have  a  switch  engine  place  five  cars  on  the  trestle,  which  are 
immediately  dumped;  the  empty  cars  are  then  taken  down,  and 
five  additional  cars  run  up  and  dumped;  these  latter  empty 
cars  are  then  taken  down  and  another  lot  of  five  cars  placed 
on  the  trestle,  and  the  hopper  doors  opened.  This  makes  a 
storage  of  750  tons,  500  tons  of  which  will  be  in  the  storage 
pockets  in  the  trestle,  and  2.^10  tons  in  the  cars.  In  addition  to 
this,  ()0  tons  can  be  stored  in  the  measuring  pockets  at  the 
same  time,  making  a  total  storage  of  810  tons,  which,  at  the 
average  coaling  station,  will  make  it  unnecessary  to  switch  the 
trestle  more  than  once  during  the  twenty-four  hour  period. 

"We  find  that  the  measuring  out  of  the  coal  by  this  gravity 
method  is  close  enough  for  ail  ordinary  purposes.  The  coal  is 
dumped  into  the  self-measuring  pockets  by  the  tipple  man  who 


of  coal  when  using  50  lbs.  air  pressure.  This  construction  is 
likely  to  be  used  in  other  locomotive  terminals  on  this  road  and 
it  now  promises  to  prove  to  be  a  turning  point  in  coal  chute 
practice. 


GRAB  IRONS  ON  LOCOMOTIVES. 


The  Interstate  Commerce  Commission,  after  full  Investiga- 
tion and  consideration  of  the  matter  involved  in  the  above 
title,  rendered  opinion  and  filed  its  report,  ordering:  That  the 
time  of  common  carriers  by  railroad  in  the  United  States  to 
comply  with  so  much  of  Section  1  of  the  Act  of  Congress  of 
March  2,  1903,  as  requires  the  application  of  grab  irons  to  the 
front  ends  of  locomotives  and  sides  of  locomotives  near  the 
front  ends,  he  further  extended  to  the  first  day  of  March,  1904. 


Mr.  Charles  A.  Hino,  who  for  many  years  has  been  connected 
with  the  mechanical  department  of  the  I^ke  Shore  &  Lacka- 
wanna in  Buffalo,  has  been  appointed  general  loreman  in  the 
Delaware.  Lackawanna  &  Western  shops  at  Elmira. 
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MACHINE   TOOL   PROGRESS. 


Feeds  and  Drives. 


XIII. 


BY  O.  W.  OBEBT. 


For  some  time  a  need  has  been  generally  felt  for  a  mechani- 
( al  speed-changing  device  of  small  size  and  simple,  which  may 
be  used  in  connection  with  variable-speed  motor  drives  of  lim- 
ited speed-range  (such  as  those  using  field  control)  and  in 
other  cases  for  driving  machinery,  where  a  few  speed  changes 
are  necessary  and  desirable.  The  use  of  a  device  designed  to 
fulfill  these  requirements  would  do  much  to  afford  simplicity 
for  methods  of  motor  driving  and  would  make  possible  the  use 
of  individual  drives  in  many  places  where  it  would  be  pro- 
hibitive otherwise. 

In  the  accompanying  engravings  is  illustrated  a  new  and  in- 


its  entire  length  on  four  sides;  these  are  drilled  and  tapped,  to 
receive  a  form  of  hanger  which  can  be  attach*>d  to  the  top  for 
bolting  it  to  the  ceiling;  to  the  sides  for  bolting  it  to  the  wall, 
and  to  the  bottom  for  mounting  it  directly  upon  the  floor.  The 
planing  pads  are  also  a  great  convenience  in  attaching  the  gear 
casing  directly  to  the  side  of  a  machine  tool. 

In  using  the  device  as  a  regular  countershaft,  it  is  only  neces- 
sary to  have  the  gear  casing  and  necessary  hanger  for  attaching 
it.  The  usual  cone-pulley  countershaft  may  be  cut  off  at  the 
cone  and  attached  to  shaft  "A"  of  the  speed  changer  by  a  coup- 
ling thus  avoiding  the  extra  expense  of  the  pulleys  otherwise 
necessary.  The  operating  handle  may  be  extended  up  or  down 
to  within  easy  reach  of  the  operator  of  the  machine  to  be 
driven. 

This  device  is  well  illustrated  in  the  engravings,  Figs.  56. 
57  and  58.  Fig.  56  is  an  interesting  and  comprehensive  view; 
it  illustrates  the  device  with  a  part  of  the  case  cut  away  to 
show  the  interior.  Fig.  57  is  an  end  elevation  of  the  exterior 
and  Fig.  58  presents  a  longitudinal  and  a  cross  section  of  the 
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teresting  form  of  f  positive-drive  variable-speed  mechanism, 
reiently  perfected  and  placed  upon  the  market  by  the  National 
Machine  Tool  Company,  Cincinnati,  O.,  which  fullfils  these  re- 
quirements. This  device  was  designed  by  Mr.  W.  L.  Schellen- 
bach.  President  of  the  company,  and  is  similar  in  general  prin- 
•:ple  to  the  larger  variable-speed  countershaft,  built  by  this 
<  ompany  which  was  described  in  article  VI.  of  this  series  (page 
229,  June,  1903).  The  new  mechanism  differs  from  the  for- 
mer, however,  in  that  it  provides  a  smaller  number  of  steps, 
although  the  speed  range  is  fully  as  large.  The  most  notice- 
able feature  of  this  new  device  is  its  compactness  in  relation  to 
the  capacity. 

The  principle  of  operation  is  essentially  that  of  the  Schellen- 
back  method  of  raising  loose  gears  into  mesh  with  the  revolv- 
ing gears  of  a  gear-cone,  and  clutching  them  on  the  splined 
shaft  in  the  manner  that  was  described  in  Article  VI.  of  this 
series.  But  the  arrangement  of  parts  and  adaptation  of  the 
principle  of  this  device,  as  well  as  its  form  of  case,  present 
many  changes  and  improvements  that  will  be  of  interest. 

The  main  frame,  or  casing,  is  built  oil  tight,  making  it  pos 
sible  for  the  gears  to  be  run  in  an  oil  bath.  It  is  designed  to 
l>p  separated  on  a  horizontal  plane  directly  between  the  two 
shafts;  the  upper  and  lower  half  being  doweled  and  held  to- 
gether by  screws.    The  gear  casing  has  planing  pads  running 


device.  As  may  be  seen  from  these  the  upper  shaft.  A,  is  the 
driving  shaft,  while  the  lower  shaft.  R.  delivers  to  the  driven 
machine.  Shaft  A,  carries  the  solid  cone,  C,  of  five  gears,  run- 
ning loosly  upon  it,  and  at  its  left  end  has  a  small  pinion,  G. 
cut  on  it  to  mesh  with  large  gear.  H,  on  the  lower  shirft 

The  important  feature  of  this  device  is  that  it  is  so  arranged 
that  while  a  change  of  speed  is  being  made  the  slowest  speed  of 
the  series  is  always  in  action;  that  is,  in  changing  from  one 
speed  to  any  other  of  the  series  the  friction  clutch,  K,  on  the 
upper  shaft  is  released  and  the  speed  will  diminish  until  the 
slowest  speed  is  reached,  continuing  at  that  speed  until  the 
desired  speed  is  selected,  which  speed  will  become  operative  the 
instant  the  friction  is  re-engaged.  The  changing  is  performed 
as  follows: 

The  lower  shaft  which  is  of  tool  steel,  is  made  with  an  en- 
largement at  about  the  center,  which  enlargement  is  beveled 
at  both  edges  and  is  provided  with  tool-steel  spring  keys  to 
clutch  into  the  seats  cut  into  the  l)ores  of  the  loose  gears.  The 
lateral  motion  of  the  enlargement,  N,  of  the  lower  shaft  imparts 
vertical  motion  to  the  gears  meshing  and  unmeshing  them  from 
their  mates  above  as  it  passes  through  their  bores.  This  lateral 
motion  is  imparted  to  the  lower  shaft  through  a  rack  sleeve 
cut  on  it  at  the  right-hand  end,  and  a  gear  meshing  therewith, 
which  receives  the  ball  seated  lever,  L.    This  lever  carries  a 
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hand  wheel,  which  can  be  arranged  either  above  or  below  the 
casings  as  is  shown  by  the  dotted  lines. 

The  gears  on  the  upper  shaft,  with  the  exception  of  the  small 
pinion,  G,  turned  on  shaft  "A"  is  controlled  by  the  friction 
clutch,   K,   which  is  operated    by   lever.  ].,   on   shaft.   A.     The 
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largest  gear  of  the  lower  cone  is  always  in  mesh  with  itear,  G. 
and  transmits  the  slowest  speed  to  the  lower  shaft  by  a  ratchet 
device,  the  pawls  of  which  are  carried  by  it.  The  ratchet,  which 
is  really  a  part  of  the  lower  shaft,  will  always  revolve  faster 
than  the  pawls,  when  any  speed  higher  tb  in  the  siowfsr  is  used 
and  will  thus  be  running  idly  at  those  times,  but  the  moment 
that  friction  clutch,  K,  is  released  by  lever,  L,  however,  the 
lower  shaft  will  slow  down  until  it  reaches  a  speed  equal  to 
that  of  the  pawls.  The  pawls  are  automatically  reversible  so 
that  they  will  be  effective  when  running  in  either  direction. 

When  friction,  K,  is  engaged  the  lower  portion  of  the  yoke 
Y,  "Which  operates  the  cone,  rests  directly  on  the  top  of  plug. 
"P",  the  lower  end  of  which  is  beveled  to  fit  into  the  notches  of 
the  sliding  rack  sleeve  which  operates  the  lateral  motion  of 
the  lower  shaft.  This  makes  an  effective  locking  device,  which 
compeis  the  releasing  of  the  friction  and  thus  taking  all  load 
off  the  gears  while  a  change  of  speed  is  being  made;  it  also 
prevents  the  locking  of  the  friction  if  the  change  is  only  par- 
tially completed.  A  spring  seated  plug  secured  to  the  rack  gear 
and  carrying  a  roller  which  engages  cam  M.  determines  the 
proper  lateral  adjustment  of  the  lower  shaft. 

This  device  may  be  connected  directly  to  an  electric  motor 
to  give  mechanical  speed  changes  of  ratios  arranged  in  geo- 
metrical progression,  of  from  8  to  1  down  to  2  to  1.  The  ratios 
and  numl>er  speeds  may  be  arranged  to  suit  almost  any  condi- 
tion, with  this  construction,  and  the  hand  wheel  then  indexed 
to  correspond  with  the  speeds. 

This  speed  changer  is  built  in  six  sizes  to  transmit  from 
one-half  to  ten  horsepower  running  at  375  revolutions  j)er 
minute.  An  idea  may  be  gained  of  its  sizes  for  the  different 
capacities  by  reference  to  the  following  dimensions: 

DIMENSIONS    OF    TMK    VARIOCS    SIZES    i)K    Sl-KKli    CHANC.KKS. 


on  the  largest  size  made,  lo  horsepower,  the  length   is  but  3r> 
ins.     All  gears  used  are  made  of  mild  steel  forgings. 

The  principal  object  of  the  National  Machine  Tool  Company 
in  bringing  out  this  design  of  speed  changer  has  been  to  make 
it  adaptable  to  the  many  varied  conditions  of  driving  and  to 
also  produce  a  design  which  can  be  manufactured  as  an  article 
of  stock  and  sold  in  standard  sizes  suitable  to  meet  the  require- 
ments of  the  trade.  With  a  Tiew  to  ascertaining  the  needs  of 
machinery  builders  and  users  W.  L.  Schellenbach,  president 
and  general  manager,  recently  made  an  extended  tour  of  a 
large  number  of  works  in  this  country  and  this  device  is  in- 
tended to  fill  a  long  felt  need. 

PERSONALS. 

Mr.  P.  P.  Wright  has  resigned  as  assistant  general  manager 
of  the  Lake  Shore  &  Michigan  Southern. 


Mr.  A.  H,  Babcock  has  been  appointed  electrical  superin- 
tendent of  the  Southern  Pacific,  with  headqiiarters  at  San 
Francisco,  Cal. 


Mr.  W.  G.  Wallace  has  been  appointed  superintendent  of 
motive  power  and  cars  of  the  Duluth,  Missabe  &  Northern, 
with  headquarters  at  Proctor,  Minn.,  to  succeed  Mr.  William 
Smith,  resigned. 


Mr.  W.  K.  High,  master  mechanic  of  the  Cleveland,  Cincin- 
nati, Chicago  &  St.  Louis  at  Mount  Carmel,  111.,  has  been  trans- 
ferred to  the  Wabash  shops  of  the  company  to  succeed  Mr.  W. 
J.  Thomas,  resigned. 
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Mr.  C.  S.  Hall  has  been  appointed  master  mechanic  of  the 
Boston  &  Maine  at  Springfield,  Mass..  succeeding  Mr.  Aiken. 
Mr.  Hall  has  been  with  the  Boston  k  Maine  for  over  thirty 
years,  having  filled  various  positions  in  the  operating  and 
motive  power  departments,  including  sixteen  years  as  engineer. 


As  will  be  noted  from  the  above  table  of  sizes,  the  length 
over  all  on  a  changer  of  V^  horsepower  is  but  12  ins.,  while 


The  many  friends  of  Mr.  O.  H.  Reynolds,  formerly  connected 
with  the  American  Locomotive  Company,  will  be  pleased  to 
learn  that  he  has  joined  the  editorial  staff  of  the  Railway  mid 
Engineering  Review  of  Chicago.  He  will  be  their  editorial 
representative  in  the  East,  with  headquarters  at  140  Nassau 
street.  New  York  City. 


Fkbruabt,  1904. 
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MOTOR-DRIVEN   MACHINE    TOOLS, 
Planeb  Driving  by  EIlectric  Motors. 


The  renditions  under  which  the  metal  planing  machine  is 
opeiated  are  such  that  the  problem  of  motor  driving  presents 
some  features  quite  different  from  most  other  machine  tools. 
Anyone  who  has  opportunity  to  compare  the  planing  machine 
of  to-day  with  one  built  twenty  years  ago,  will  be  struck  with 
the  fact  that,  while  it  has  in  some  ways  been  considerably  im- 
proved, in  other  ways  the  rate  of  advance  has  not  kept  pace 
with  some  other  machine  tools.  The  planing  machine  has 
lieen,  and  is  yet  considered,  by  some,  a  mechanical  absurdity. 
in  that  a  heavy  piece  of  work  must  be  moved  to  and  fro  under 
a  cutting  tool,  which  with  its  holder  is  comparatively  light. 
The  critics  say:  Why  not  move  the  tool  and  its  holder  over 
the  work? 

It  is  often  said  that  the  link  motion  of  a  locomotive  is  one 
of  the  most  imperfect  devices  ever  put  upon  a  machine,  but  it 
must  be  considered  that  if  any  device  existed  that  would  fulfill 
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paratus.     The  diagram  shown  represents  the  power  required 
by  a  certain  planer  and  is  giVen  only  as  an  example. 

The  power  required  to  move  the  platen  forward  with  no  cut 
was  2%-h.p.  To  move  the  platen  through  return  motion  at 
three  times  the  cutting  speed.  5-h.p.  were  used.  At  the  moment 
of  reverse  from  forward  to  return  the  power  used  increased 
suddenly  to  20-h.p.;  at  the  reversal  from  return  to  forward 
motion  the  power  increased  to  18-h.p.  With  this  particular 
machine  the  gross  power  required  to  take  the  cut  during  a  test 
was  11-h.p.     The  motor  used  was  rated  at  10-h.p. 

While  this  diagram  is  not  an  accurate  representation,  it 
serves  to  show  graphically  the  varying  power  demands  upon 
the  motor.  It  will  be  noticed  that  twice  during  one  cycle  of 
the  platen's  movement,  the  motor  must  furnish  about  double 
its  power  capacity.  The  motor  may  stand  this  all  right,  but 
if  it  does  not  then  additional  power  must  be  furnished  mo- 
mentarily from  some  other  source.  Again,  if  the  motor  does 
stand  the  extra  load  all  right,  the  excess  amount  of  erergy 
suddenly  demanded  by  the  motor  may  produce  detrimental 
effect  elsewhere  in  the  power  circuit.  In  either  case,  the  extra 
power  needed  may  be  most  easily  provided  by  a  fly-wheel 
placed  upon  the  motor  shaft  or  upon  some  part  that  is  driven 
by  the  motor. 
Most  planer  builders  recognize  the  need  of  such  a  device 
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in  a  better  manner  all  of  the  requirements  of  the  link  motion, 
it  would  have  been  generally  adopted  long  ago.  So  it  is  with 
the  planing  machine,  the  faults  of  which  are  generally  ad- 
mitted, but  until  some  better  method  of  handling  such  work 
is  devised  it  will  continue  pulling  and  pushing  the  work  under 
the  tool. 

The  conditions  to  be  considered  when  arranging  for  a  planing 
machine  drive  are  as  follows:  A  heavy  platen  or  table  with 
the  work  secured  to  it  is  first  to  be  moved  under  the  cutting 
toQJ:  then  the  forward  motion  must  cease  and  the  direction  of 
motion  be  reversed;  and  then  the  platen  and  all  of  its  driving 
parts  must  be  moved  in  the  opposite  direction,  at  as  high  a 
.  late  of  speed  as  possible.     The  older  type  of  planing  machines 

usually  were  operated  with  cutting  speeds  of  anywhere  from 
!•)  to  24  ft.  per  minute,  and  return  speeds  of  about  double  the 
(utting  speeds.  Within  recent  years,  however,  much  higher 
cutting  speeds  have  come  into  use,  until,  for  cast  iron,  30  or 
40  ft.  for  roughing,  and  from  40  to  60  ft.  per  minute  for  finish- 
ing cuts  are  not  uncommon.  The  reverse  speed  also  has  in 
many  instances  been  very  much  increased.  The  amount  of  in- 
creased speed  and  the  successful  operation  of  the  same  varies 
greatly  with  the  different  types  and  makes  of  planing  machines. 
It  is  the  intention  at  the  present  time,  however,  to  go  into  a 
ptudy  of  the  merits  of  the  various  types  of  driving  of  this 
class  of  machine  tools  by  electric  motors.  The  conditions  to 
be  met  are,  as  above  stated,  a  platen  and  its  load  to  be  moved 
under  the  cutting  tool,  then  reversed  and  returned.  This 
cycle  of  operations  may  be  very  comprehensively  illustrated, 
in  a  general  way,  by  a  diagram,  the  diagram  to  be  laid  out 
with  horizontal  lines  at  heights  which  will  represent  propor- 
tionally to  a  scale  the  amount  of  power  required  for  each  opera- 
tion of  the  cycle.  Such  a  diagram  is  presented  in  Fig.  1.  The 
curves  of  change  from  one  line  to  the  other  are  drawn  approx- 
imately only;  to  get  a  correct  curve  from  such  an  action  it 
would  be  necessary  to  have  an  elaborate  form  of  recording  ap- 


FIG.     2. — DIRECT-CONNECTED     MOTOR-DRIVE     VPOX      A     (.RAY     PLANEB, 
SHOWING  USE  OF  FLYWHEEL.     BULLOCK  CONSTANT  SPEED  MOTUB. 

and  provide  for  it  in  some  suitable  manner.  But  the  question 
as  to  how  to  apply  a  motor  to  a  planing  machine  is  regulated 
sometimes  by  the  buyer,  and  sometimes  by  the  builder;  and  the 
lack  of  uniformity  as  to  sizes  and  speeds,  for  motors  having 
the  same  power  rating,  leads  to  corresponding  lack  of  harmony 
in  their  application. 

Theoretically  the  correct  plan  would  be  to  have  a  reversible, 
variable-speed  motor  attached  directly  to  the  gearing  of  the 
planer,  the  stopping,  reversing  and  restarting  of  the  motor  to 
be  accomplished  by  means  similar  to  the  usual  device  used  for 
shifting  the  belts  of  the  present  type  of  machine.  A  device  of 
this  kind  offers  many  advantages,  and  some  years  ago  ono 
was  patented,  but  it  has  never  been  tried  to  any  extent  In  prac 
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tice.     Obviously  the  practical  objections  to  this  desirable  plan 
are  very  great. 

The  general  practice  at  the  present  time  is  to  retain  the 
usual  design  of  planer  with  belt  driving  and  shifting  mechan- 
ism, with  the  belts  driven  from  a  motor-drive  countershaft. 
The  question  is,  as  to  what  is  the  best  plan  to  follow;  no  uni- 
versal method  can  be  suggested  that  will  suit  all  cases  or  meet 
all   requirements. 

There  are  various  ways  by  whiili  this  arrangement  can  be 
effected:     First,  by  making  the  connection  between  the  motor 
and    countershaft    direct;     this   iisiially    requires   a    motor   of 
special  design   which   will   run  at  the  required 
countershaft  speed.  This  is  the  simplest  method. 
as  by  its  use  all  belts,  chains  or  gears  can  be 
done  away  with.    The  second  method  is  for  the 
motor   to   drive   the  countershaft    l)y   means   of 
chain    or    gears:     this    allows    the    motor    and 
countershaft  to  be  l)rought   close   together.     A 
third  method  becomes  desirable  if  the  motor  is 
to  be  placed  at  some  distance  from  the  counter- 
shaft, when  the  connection  may  i)e  by  belt. 

With  either  of  these  three  plans  a  standan! 
motor  can  be  adopted  and  run  at  its  rated  speed, 
the  speed  reduction  between  motor  and  counter- 
shaft being  provided  for  in  the  chain,   gear  or 
pulley-drive.     Whether  the  lower  cost  of  stand- 
ard motor,  with  connecting  attachments,  renders 
its  selection  advisable  as  against  a  motor  of  special  design  is 
a  question;   if  the  cost  were  anywhere  near  equal  it  would  in 
most  cases  be  best  to  use  the  slower  speed  motor  and  direct  at- 
tachment. 

The  most  suitable  locatiou  for  a  motor  in  planer  driving  will 
depend  upon  existing  conditions.  Where  a  machine  already  in 
use  is  to  be  changed  from  belt  to  motor  drive,  the  motor  <an  be 
placed  upon  the  ceiling,  or  upon  the  floor  and  belte;!  to  the 
countershaft.  Frequently,  however,  it  is  desirable  to  have  the 
head  room  free  for  cranes,  etc..  in  which  case  the  motor  can  be 
set  upon  brackets  secured  to  the  housings  of  the  jjlaner.  Many 
of  the  points  above  noted  are  illustrated  by  the  accompanying 
views  of  motor-drive  applications  to  planers. 

Fig.  2  shows  a  sptir-gear  driven  i)laner,  built  by  the  C!.  A. 
Gray  Company.  Cin<  innati.  Ohio,  as  arranged  for  motor  driv- 
ing. This  machine  has  the  motor,  a  l{uIlo<-k  motor  operating 
at  a  constant-speed,  located  upon  a  platform  which  is  carried 
by  brackets  that  are  casi  integral  with  the  housings.  The 
usual  form  of  counrersliaft  is  here  replaced  by  one  that  is 
coupled  directly  to  the  motor.  This  shaft  carries  the  pulley 
for  operating  the  crossrail  elevatin;^  mechanism,  as  well  as 
those  for  driviag  the  machine.  -  In  this  case  the  motor  is  of  a 
special  design  to  lun  at  a  speed  to  suit  the  countershaft. 

One  advantage  of  pla«ing  the  motor  in  the  position  shown 
is  that  it  is  out  of  the  way,  and  there  is  no  danger  of  dirt  and 
chips  being  swept  into  it.  From  a  critical  standpoint  it  might 
be  said  that  the  overhang  of  the  driving  pulleys  outside  of  the 
bearing  was  ohjei  tionable.  but  this  can  be  met  by  use  of  a  suffi- 
ciently long  bearing  and  a  shaft  of  sufficient  diameter,  as  is 
evidently  done  in  this  case.  The  use  of  one  of  the  driving 
pulleys  as  a  balance  wheel  to  assist  the  motor  is  the  notice- 
able feature  of  this  drive.  Taken  altogether  the  entire  design 
of  this  drive  forms  a  very  neat  aid  <oni;>air  arrangement. 

In  Fig.  3  is  presented  an  illustration  of  a  motcu-  driving  ap- 
plication to  a  planer  built  by  the  American  Tool  Works  Com- 
pany, Cincinnati.  Ohio.  In  this  drive  also  the  motor  is  direct- 
connected  to  the  count"rs;iaft.  so  that  the  above  considerations 
referring  to  the  planer  in  Fig.  2  are  applicable  here  also.  The 
motor  used  in  this  case  is  likewise  a  Biillmk  constant-speed 
direct-current  motor,  and  the  pulley  forms  a  heavy  flywheel  to 
assist  the  motor  at  reversals. 

With  this  machine  the  switch,  starting  box  and  circuit 
breaker  are  mounteil  upon  a  stand  placed  in  the  rear  of  the 
driving  pulleys.  It  would  seem  to  be 'more  convenient  if.  with 
any  of  these  drives,  tiie  swit<h  and  starting  box  could  be 
placed  upon  the  side  of  bed  near  the  reveise  lever  and  properly 
protected  from  dirt.  In  this  position  they  would  be  within 
easy  reach  of  the  operator. 
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Fig.  4  shows  a  drive  upon  a  Gray  planer  in  whicii  a  sileiu 
chain  is  used  as  the  connection  between  the  motor  aiv.l  coun- 
terviiaft.  As  before  mentioned,  this  arrangement  allows  the 
i;se  of  a  standard  motor  of  high  or  moderate  si»ee:l.  the  reduc- 
t'on  in  speed  being  provided  for  by  making  the  sprocket  wheels 
of  the  proper  ratio.  The  difference  in  cost  between  a  standar.d 
motor,  with  the  extra  cost  of  chain,  or  gears,  etc.,  may  be 
enough  less  than  a  special  motor  to  justify  the  use  of  the 
standard  type;  but  all  other  things  being  equal  or  near  y  s -, 
the  direct  connection  from  the  special  motor  seems  to  be  the 
better  plan. 

In  this  case  a  General  Electric  direct-current  motor  is  used. 
The  countershaft  is  carried  by  inverted  hangers  upon  a  plat- 
form supported  by  the  housings. 

With  a  spiral  geared  planer  the  cfriving  pulleys  are  set  with 
their  axis  parallel  to  the  bed  and  platen,  and  the  arrangement 
of  motor  must  be  somewhat  different  from  that  of  the  above 


HG.    4. — ^A    MOTOB    APPUOATION    TO    A    GRAY    PLANER,    USIWG    THE 
CUAlA-UlilVK.      GKAtMAL  ELIiCTKlC    .MOTOB. 
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I  !<;.  5. — nELTED  DRIVE  UPON  A  GRAY  PLANER — KI.YWUEELS  STILL 
liKTAINKI).     .T ANTZ  &  LEIST  COXSTANT-SHEKD   MOTOR. 

lyiHs.  Fig.  :.  shows  a  i)laner  of  this  class,  also  built  by  the 
(J.  A.  Gray  Company,  with  the  motor  belted  to  the  countershaft. 
The  motor,  in  this  case  a  Jant/.  &  Leist  constant-speed  motor. 
Is  upon  a  sill)  baso  and  can  be  adjusted  for  taking  up  the 
'  Mk  of  the  belt.  With  this  arrangement  the  belt  can  be  ce- 
iiKiited  instead  of  laced,  so  that  it  will  run  smoother  than 
otherwise.     "While  the  belt  drive  is  probably  cheaper  than  the 


chain  or  gear  drive,  it  requires  more  attention  than  either  of 
the  others. 

It  will  be  noticed  also  that  with  the  three  above  described 
arrangements,  an  advantage  is  gained  in  thar  the  supporting 
brackets  can  be  utilized  as  supports  for  the  counterweights 
when  side  heads  are  useil,  making  a  more  sighily  appearance 
I  ban  when  they  are  carried  uj)  to  the  ceiling. .  The  latter  style 
of  drive  does  not  have  the  compactness  of  that  shown  in  Fig.  2. 
however,  the  difference  being  accounted  for  by  the  difference 
in  design  of  the  two  machines. 

For  belted  drives,  that  shown  in  Fig.  C  is  undoubtedly  more 
desirable.  In  this  application,  which  is  upon  a  planer  built  by 
ihe  Betts  Machine  Company.  Wilmington,  Del.,  the  motor  is 
set  upon  the  floor  and  belted  up  to  the  countershaft.  The 
<ountershaft  is  here  supported  by  inverted  hangers  larried 
upon  brackets  cast  upon  the  housings.      It  will  be  noti«-ed  here 
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"•■    »        HKl.TKU  DRIVE  II'OX  A  I'LANER  BUILT  BY  THE  BETTS   MACHINE 
COMPANY,  SHOWING   I  SE  OF  FLYWHEEL. 


FIG.     i. — OE.VKED   DBn'E   UIHJN    A    PL.VNEB  BUILT   BY    Till:    ClNCi.N;.  ATI 

PLANER  COMPANY,  USING   GE.VB  BOX  FURNISHING   VARIAIU.K 

CUTTING  SPEEDS  AND  CONSTANT  RETURN.     JANTZ  & 

LEISIJ  COX  START-SPEED   MOTOR. 

also  that  a  pulley  with  a  heavy  rim  is  used  to  obtain  the  fly- 
wheel effect  to  assist  the  motor  at  reversals. 

One  feature  in  connection  with  planer  driving  is  not  usually 
given  the  attention  it  deserves— that  is  a  variable  cutting  speed 
to  the  platen.  Usually  when  this  is  provide.l  €or,  the  return 
speed  is  alTected  also,  but  it  should  not  be  tht»  ca^^e,  as  too  high 
a  return  speed  frequently  makes  trouble.  There  are  devices 
upon  the  market  by  use  of  which  the  cutting  speed  can  be  made 
variable,  while  the  return  speed  is  constant;  this  is  the  proper 
method.  With  the  motor  drive  this  result  may  be  obtained  in 
several   ways. 

Figs.  7  and  8  illustrate  a  motor-driven  planer  of  the  Cincin- 
nati Planer  Company.  Cincinnati,  Ohio,  which  is  equipped  with 
the  device  for  giving  a  variable  cutting  speed  and  a  «-oi>stant 
rate  of  return  speed.  The  device  consists  essentially  of  a  geav 
box  containing  a  set  of  driving  and  driven  gears  of  dilTerent 
ratios,  which  are  used  in  connection  with  the  usual  pulleys  lor 
driving  the  platen  forward  and  back. 

The  connections  between  the  gears  are  changed  by  means  of 
the  two  levers  shown  at  the  side  of  the  ma<hiue  in   Fig.   7. 
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The  advantage  which  comes  from  thus  being  able  to  change  the 
cutting  speed  to  suit  a  varying  class  of  work  should  be  readily 
apparent.  While  many  planers  used  upon  a  regular  line  of 
work  are  all  right  with  but  one  speed,  there  are  many  cases 
where  a  variable  speed  machine  can  be  used  with  profit. 
The  motor  in  this  case  can  be  of  standard  design  and  runs 


VUi.    8. — REAR    VIKW    OF   THE   GEARED    DRIVE    UPON    THE    CINCINNATI 
I'LA.NKIt,   SHOWING  GEAR  BOX,  AND  ALSO  THE  HEAVY  FLYWHEEU 

at  a  constant  speed,  and  is  connected  to  the  rear  or  constant- 
speed  shaft  by  gears  that  are  proportioned  to  give  the  desired 
rate  of  return  speed  to  the  platen.  Besides  the  return  driving 
pulley,  an  unusually  heavy  fly-wheel  is  also  located  upon  this 
shaft. 

The  subject  of  motor  driving  is  comparatively  a  new  one, 
and,  while  both  the  users  and  the  builders  are  doing  all  they 
can  to  arrive  at  the  best  results,  we  must  look  to  the  future 
for  a  satisfactory  solution  of  the  problem. 


WATER   SOFTENING-UNION   PACmC   RAILWAY. 


Important  records,  obtained  in  the  use  of  eleven  Kennicott 
water  softeners  on  the  Union  Pacific,  were  placed  before  the 
Associations  of  Superintendents  of  Bridges  and  Buildings  at 
their  recent  convention  in  the  following  report,  showing  the 
actual  results.  This  report  is  signed  by  Mr.  J.  B.  Berry,  chief 
engineer  of  the  road.  A  noteworthy  feature  is  the  plain  state- 
ment of  cost  as  presented  in  the  accompanying  table. 


magnesia  and  the  non-incrusting  solid  sodium  sulphate.  Tl  e 
water  from  each  station  to  be  treated  is  analyzed  and  so!  - 
tions  are  prepared  of  the  proper  strength  for  treating  the.  e 
waters.  These  solutions  are  introduced  automatically  into  tl  e 
untreated  water  in  the  proper  proportion  for  the  volume  -.r 
water  passing  through  the  softener.  As  time  is  an  important 
feature  in  chemical  reaction,  the  water  towers  are  constructd 
of  a  size  to  allow  ample  time  for  reaction  in  passing  throuti 
the  tower.  The  treated  water  flows  off  through  a  pipe  at  the 
top  of  the  tower  to  the  regular  railway  storage  plant. 

"The  cost  of  chemicals  for  treating  waters  will  vary  with  tt  o 
analysis.  By  referring  to  the  table,  you  will  note  that  this  ^ost 
varies  from  0.3  to  3.6  cents.  In  the  ten  plants  we  are  treatii,^ 
1,441.000  gallons  per  day  at  an  average  cost  of  1%  cents  pf;r 
thousand.  By  referring  to  the  table  you  will  note  that  the 
vateis  containing  the  larger  quantities  of  sulphates  of  lime 
and  magnesia  are  the  most  expensive  to  treat.  At  the  same 
time  it  is  worth  more  to  remove  these  sulphates  of  lime  an'l 
magnesia,  as  they  form  the  -hardest  scale  and  are  the  most 
difficult  to  remove  from  boilers.  The  additional  cost  for 
labor  is  but  little,  one  man  being  added  to  the  rolls  as  an 
assistant  to  the  chemist  and  whose  duty  it  is  to  keep  on  the 
road  visiting  the  various  softeners  and  seeing  that  they  are 
properly  attended  to.  The  preparation  of  solutions  is  attended 
to  by  the  regular  pumpers  at  all  except  gravity  supplies  and 
where  city  water  is  used.  At  such  places  some  other  employee 
is  delegated  to  attend  to  this  matter,  as  it  does  not  take  more 
than  half  an  hour  daily  at  the  largest  plants. 

"The  saving  in  boiler  repairs  certainly  warrants  the  expend! 
ture  of  the  amount  necessary  to  treat  the  waters  at  all  points 
where  we  either  have  or  are  erecting  water  softeners.  Another 
saving  is  in  locomotive  fuel,  which  will  be  no  small  item  as  the 
evaporative  power  of  boilers  will  be  increased  or.  as  loco- 
motive firemen  express  it,  "she  steams  easier." 

"The  value  of  treating  will  depend  on  the  quantity  of  water 
used  daily  and  the  character  of  such  water.  While  we  have 
been  unable  to  state  in  exact  figures  the  saving  to  the  company, 
we  are  satisfied  that  at  any  point  where  75  pounds  or  more  of 
incrusting  solids  can  be  removed  from  the  water  daily,  it  is  an 
economy  to  treat  such  water. 

"Referring  to  the  table  again,  in  the  ten  plants  we  are  remov- 
ing 2,790  pounds  of  solids  per  day.  Cost  of  chemicals  for  this 
work  is  5814  cents  per  hundred  pounds  of  incrusting  solids  re- 
moved. Even  though  this  figure  were  doubled  it  would  stil! 
be  an  economy,  as  any  experienced  man  knows  that  100  pounds 
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statement  Showing  Results 

Obtained  In 

Treating  Waters 

for  Boilers, 

Giving 

Analyses 

Before  and 

After 

Treatinit.  in 

Grains 

Der 

Gallon 

and 

Pounds  Incrustmg  Solids  Removed 

Daily  at  Each  Plant. 
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Valley. 

Columbus, 

Grand 

Kearney. 

NorA 

Julesburg, 

Sidney, 
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Neb 

, 

Platte,  Neb. 

Colo. 

Neb. 

Wyo. 

Rocks.Wyo. 

£ 

c 

£ 

c 

£ 

h 

£ 

c 

£ 

b 

£ 

u 

£ 

1^ 

£ 

£ 

£ 

. 

« 

« 

a 

« 

S 

« 

2 

V 

a 

01 

s. 

S 

a 

o 

a 

< 

ca 

■< 
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Silica    1.97 

1.57 

1.73 

1.81 

2.54 

1.84 

1.49 

1.52 

2.42 

2.00 

2.86 

2.01 

2.83 

2.27 

3.17 

2.92 

2.42 

2.19 

1.92 

.63 

Oxides    of    iron     and 

aluminum     2.33 

.36 

.13 

.06 

.44 

.47 

.44 

.21 

.20 

.15 

.26 

.26 

.11 

.35 

.44 

.12 

.14 

.15 

.39 

.20 

Calcium    carbonate. .  .14.19 

1.48 

6.52 

1.93 

14.22 

1.20 

5.42 

2.50 

10.01 

1.33 

7.94 

1.98 

7.40 

1.28 

6.68 

1.45 

9.29 

1.31 

8.19 

2.55 

Calcium    sulphate 8.32 

•    ■    • 

1.19 

1.67 

•    ■    > 

1.86 

■    •    ■ 

1.10 

.    ■    . 

4.53 

.    .    . 

2.10 

.  .  . 

2.14 

Magnesium    carbonate     .84 

1.50 

1.46 

.54 

2.94 

1.43 

.79 

.54 

2.24 

1.26 

1.35 

1.08 

3.56 

.96 

2.16 

.44 

2.34 

.91 

4.08 

.88 

Magnesium    sulphate.  10.35 

.    •   • 

.95 

•    .    • 

2.81 

.    .    • 

1.41 

•    •   * 

.38 

.    .    • 

2.43 

■    •    ■ 

1.74 

•    >    • 

.44 

3.47 

Total     incrusting 

solids   38.00 

4.91 

11.98 

4.34 

24.62 

4.94 

11.41 

4.77 

16.35 

4.74 

19.37 

6.33 

17.74 

4.86  15.03 

4.93 

14.19 
2.46 

4.56 
3  91 

18.05 
23.74 

4.26 

Non-lncrusting    solids  9.00 

29.37 

3.74 

5.38 

6.12 

15.61 

2.10 

7.88 

5.33  10.28 

9.12  19.89 

7.52 

13.93 

1.78 

10.47 

27.26 

Total    solids   ..47.00 

84.28 

15.72 

9.72 

30.74 

20.55 

13.51 

12.65 

21.68  15.02  28.49 

25.22  25.26  18.79 

16.81 

15.40 

16.65 

8.47 

41.79 

31.52 

Cost  of  chemicals  per 

"" 

1.000    gals 3.6  cts. 

0.4  cts. 

1.3  Ct«. 

0.9  cts. 

1.1  cts 

1.2  cts. 

1.3  cts. 

0.9  cts. 

0.3  ct 

s. 

1.0  cts. 

Gallons  water  treated 

per  day 130,000 

89.000 

140,000 

180,000 

6«,000 

170.000 

122.000 

140.000 

270,000 

144.000 

Incrusting    solids    re- 

moTed  per  day ....     615  lbs. 

96  lbs. 

393  lbs. 

171  lbs. 

93  lbs 

340  lbs. 

224  lbs. 

202  lbs. 

372  lbs. 

284  It 

s. 

"We  have  in  operation  on  the  Union  Pacific  Railroad  eleven 
Kennicott  water  softeners,  varying  in  size  from  a  capacity  of 
8,000  gallons  per  hour  to  20,000  gallons,  and  are  erecting  twenty- 
five  more  softeners  at  the  rate  of  about  three  per  month.  I 
enclose  herewith  a  table  showing  the  results  obtained  at  ten 
of  the  plants  that  have  been  established  for  some  time. 

"The  water  is  treated  by  the  cheapest  of  chemicals,  common 
lime  being  used  to  precipitate  the  carbonates  of  lime  and  mag- 
nesia, which  are  held  in  solution  because  of  carbonic  acid  in 
the  water;  soda  ash  is  used  to  react  on  the  sulphates  of  lime 
and  magnesia,  producing  the  insoluble  carbonates  of  lime  and 


of  scale  cannot  be  removed  from  boilers  for  any  such  figure. 
"The  analyses  of  water  shown  in  the  table  were  made  in  tli 
laboratory  of  the  Union  Pacific  Railroad  and  show  the  averap 
results  we  are  obtaining  when  plants  are  properly  looked  aftc 
Weekly  analyses  are  made  in  order  to  keep  check  on  the  en 
ployees  and     see  that  they  are  properly  attending  to  the  • 
duties.     Besides    this    check,    the   traveling   assistant    to   tb^ 
chemist  is  liable  to  visit  the  plants  at  any  time  without  gi" 
ing  notice  and.  as  he  Is  provided   with   a  simple  outfit  fo-- 
making  tests,  the  character  of  the  work  is  kept  up  to  a  goo  1 
standard. 
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THE  PLANER-TYPB  MILLING   MACHINE    IN    RAIL- 
ROAD  SHOPS. 


Toi'KKA  Shops. — Atchison,  Topeka  &  Saxta  Fe  Railboad. 


The  recent  increasing  use  of  the  slab  milling  machine  in  the 
railroad  shops  of  this  country  is  worthy  of  note  as  attesting 
the  interest  that  is  being  taken  in  improving  machine  shop  per- 
formances and  securing  increased  outputs.  For  many  classes 
of  work  such  as  the  surfacing  of  side  rod  and  other  large  forg- 
iiigs  of  steel,  this  horizontal  type  of  milling  machine  is  most 
iffioient  and  rapid;  with  the  inserted  tooth  milling  cutter,  re- 
sults are  being  obtained  with  this  class  of  tool  which  cannot 
>\cn  be  paralleled  by  the  planer. 

In  the  accompanying  engraving  we  present  a  view  of  a  por- 


each  end.  It  travels  on  flat  ways  with  heavy  gibs,  and  has  a 
quick  return  motion  operated  by  power  from  a  separate  coun- 
tershaft; it  can  also  be  moved  by  the  usual  hand  wheel. 

The  feed  motion  of  the  table  is  operated  directly  through  a 
positive  gearing  drive  from  the  main  driving  cone,  giving  a 
range  of  feed  through  eight  changes  from  3-64  to  3-8  ins.  These 
changes  of  feed  can  be  made  instantly  by  means  of  a  lever 
without  stopping  the  machine. 

The  principal  dimensions  of  this  interesting  type  of  tool  are 
presented  below: 

SPECIFICATIONS  : 

Working  .surface  of  platen ii'.*;.v 120  ins.  x  26  ins 

Length  of  bed .« ^  , . les  ins. 

Longitudinal   feed,   automatic  in  botli   directions.  ..  ,,,i.\,v...i.  .120  ins 

Greatest  distance  from  center  of  spindle  to  table ."i;. . . .  .  .  .  28   ins 

Least  distance  from  center  of  spindle  to  table 2   ins 

Greatest  distance  from  end  of  spindle  to  center  of  table 16-%    in.- 


VIEW  OF  THE  TWO  26  BY  32  INS.  BECKER-BBAINABD  PL.ANEB-TYPE   MILLING  MACHINES  AT  THE  TOPEKA 

SHOPS. — ATCHISON,   TOPEKA   &    SANTA.  FE   RAILWAY. 

on    of   the    heavy    tool   section    of  the   new   Topeka   shops    of  Least  distance  from  end  of  spindle  to  center  of  table tj'»4    ins. 

i,,,  «„„,„    T7i„       V.        •         J.         1                1              ^                •!.•                  I.-  Greatest  distance  from  end  of  spindle  to  tail  stoclt  spindle 37    ins 

iH'  Santa  Fe,  showing  two  large  planer  type  milling  machines  L«ast  distance  from  end  of  spindle  to  tail  stock  spindle 17  ins 

vhiih    were    built    by    the    Becker-Brainard    Milling    Machine  ^^^  weight 25.o b.-. 

'>inpany,  Hyde  Park,  Mass.     Owing  to  the  importance  of  the  ■■     -  ;  ■    : 

asses  of  work  to  which  these  tools  are  applicable,  a  descrip-  -fHE  MACHINE  TOOL  OUTLOOK  FOR   J904, 

on  of  them  will  be  of  interest.  

These  two  machines  are  both  the  standard  32  ins.  by  26  ins.  with  the  large  number  of  improvements  that  are  planned  for 

^  10  ft.  bed  horizontal  milling  machines  of  the  Becker-Brain-  this  year  by  the  railroads,  little  apprehension  need  be  felt  for  a 

'i  Company,  which  are  especially  designed  for  the  extremely  continued  activity  of  the  machinery  trade  among  railroad  shops. 

vere  work  that  is  encountered  in  railroad  shops.    This  design  A  large  number  of  shops  are  now  either  in  process  of  erection^ 

tool  is  intended  to  fulfill  the  most  exacting  requirements  of  or  rebuilding,  and  will  be  completed  ready  for  the  machinery 

e  new  high-speed  tool  steels  and  withstand  the  heaviest  mod-  in  the  early  part  of  this  year;    on  the  other  hand,  in  several 

■  111  machining  operations.     It  is  of  very  heavy  construction,  instances,  large  appropriations  for  shop  expenditures  and  fo. 

strength,  rigidity  and  power  being  aimed  at.    The  bed  Is  extra  large  renewals  of  machine  tools,  which  have  been  deferreu 

'■eep,  extending  to  the  floor  for  a  solid  foundation,  and  Is  se-  until  1904,  will  soon  be  acted  upon. 

'  urely  braced  by  heavy  cross  girders  inside,  evenly  spaced.  The   Pennsylvania   Railroad    Company   have   extensive    im- 

The  spindle  is  5  ins.  in  diameter,  of  hammered  crucible  steel,  provements    under    way    and    are    planning    for    still    more. 

iis  a  threaded  nose  and  runs  in  self-centering  bronze  boxes  Extensive   repair   shops  are   under   construction   at   Fairview, 

^vith  an  adjustment  to  compensate  for  wear.    The  spindle  car-  opposite  Harrisburg.  Pa.;    it  is  estimated  that  the  buildings 

ler  is  very  heavy  and  is  held  firmly  to  the  upright  by  long  alone  for  this  installation  will  cost  about  |500,0U0.     A  new 

j^>  s^   It  IS  elevated  by  a  screw  with  adjustable  dials  graduated  wheel  shop  and  a  large  foundry  are  being  built  at  Burket\i 

^0  thousandths  of  an  inch  and  has  counterbalance  for  ease  of  Station,  near  Altoona,  Pa.,  the  principal  building  to  be  over 

peration.    The  spindle  is  driven  by  a  5-in.  belt  on  a  five-step  600  feet  long. 

and  f  ^'"^  ^^^"^  ^^^^^^  °^  ^^^  ^^^  ^^  ^°  ^-     ^^  ™®*°^  °'  *  Extensive  repair  shops  are  also  planned  for  the  New  YorJv 

instil   o^^""^  ^"'*^^  ^^^''^^  gearing  the  speed  is  easily  ad-  division  of  the  Pennsylvania,  at  Trenton,  N.  J.,  where  a  large 

The  tlhi    *°^^'  °^  ^^^^^  ^^^""^  ^^"'  available.  site  was  purchased  last  year.     At  Wilmington,  Del.,  the  new 

'1  8lot«  1    L»!^  °^  ^  ""^^^  ^^^^^  design,  and  is  built  with  five  shops   in   connection   with   the   Philadelphia,    Baltimore   and 

lengthwise  and  an  oil  ckaaatl  th«  full  Iragth  ancl  at  Wa.»hin£ton  system  ax»  awring  completion  and  need  a  larjr*. 
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Th*'  aihaiitaK«»  wliirli  tonies  from  thus  being  able  to  change  the 
4-ntiinK  speed  ta  suit  a  varyinjr  class  of  work  should  be  readily 
jiPfianMit.  Wlnle  many  ])lan<'is  tised  \ipon  a  regular  line  of 
work  iuv  ail  ri;;lii  with  hut  one  speed,  there  are  many  cases 
wliere  a  variahle  speed  machine  can  he  nsed  with  profit. 
The  njotor  in  this  case  can  be  of  standarrl  design  and  runs 


I  II,.    N.       i:i   \1!    \1IW    oi      I  UK    (iK.\U>:i»    DItlVE    I  I'O.V     rilK    IIM'INXATI 
II..V.%K!;.,  >»M»WIM.   <.K.\IS    lt4)X.    .VM>   .\I.SO    rilK    MhWY    II.YWIIKKI.. 

ai  a  constant  speed,  and  is  coiumm  ted  to  the  rear  or  constant 
Sliced  shall  by  iiears  that  are  proportioned  to  ^ive  the  desired 
late  of  rottirn  speed  to  the  platen.  Besides  the  return  driving 
puih'.v,  an  unusually  heavy  fly-wheel  is  also  located  tipon  this 
shaft;  :■>;•:,;-.,  _  •';.•'•;■■; 

The  subjeet  ut  nioior  liriviug  Is  eomparatively  a  new  one. 
and.  while  both  th«'  users  and  the  builders  are  doing  all  they 
■  an  to  arrive  at  the  Ijest  results,  we  must  look  to  the  future 
liir  a  satisfactory  .sohttian  of  the  problem. 

WATER    SOFTENING    UNION    PAQFIC    RAILWAY. 


Important  records,  ot)tained  in  the  use  of  eleven  Kennicott 
water  softeners  on  the  iTnion  Pacific,  were  placed  before  the 
.\ssoi  iafions  of  Su])erintendents  of  Uridges  and  Buildings  at 
their  recent  convention  in  the  following  report,  showing  the 
actual  rcMiita,  This  report  is  signed  by  Mr,  J.  ii.  Berry,  chief 
engineer  of  the  road.  A  noteworthy  feature  is  the  plain  state- 
ment of  <cst  as*  presented  in  the  accompanying  table. 


magnesia  and  the  non-incrusting  solid  soditim  sitlphate.  T 
water  from  each  station  to  be  treated  is  analyzed  and  so 
tions  are  prepared  of  the  proper  strength  for  treating  th< 
waters.  These  solutions  are  introduced  automatically  into  t 
untreated  water  in  the  proper  proportion  for  the  volume 
water  passing  through  the  softener.  As  time  is  an  importa 
feature  in  chemical  reaction,  the  water  towers  are  constru  •! 
of  a  size  to  allow  ample  time  for  reaction  in  passing  throw 
the  tower.  The  treated  water  flows  off  through  a  pipe  at  t 
top  of  the  tower  to  the  regular  railway  storage  plant. 

"The  <ost  of  chemiials  for  treating  wateis  will  vary  with  i 
anrJysis.     By  leferring  to  the  table,  you  will  note  that  this  "i 
varies  from  0.3  to  3.6  cents.     In  the  ten  plants  wv  are  treat i 
l,441,0(»u  gallons  per  day  at  an  average  cost  of  1%  cents  i 
tliousand.     By    referring  to  the   table  you    will    note   that    r 
vaie.s  lontaining  the  larger  quaniitios  of  sulphates  of  lit- 
and  magnesia  are  the  most  expensive  to  treat.     At   the  sai 
time  it   is  worth  more  to  remove  these  sulphates  of  lime  ai 
magnesia,   as   they  form  the  hardest  scale  and   are  the   mo 
dilfiiult    to    remove    from    boilers.        The    additional    cost    f 
labor   is   but    little,   one   man    being  added   to   the   roils   as   ; 
assistant  to  tiie  chemist  and  whose  duty  it  is  to  keep  on  t! 
road    visiting  th<>  various  softeners  and  seeing  that  they   a' 
properly  attended  to.     The  preparation  of  solutions  is  attend' 
lo  by  the  regular  pumi)ers  at  ail  except  gravity  supplies  ai 
where  city  water  is  used.     At  such  places  some  other  emplovi 
is  delegated  to  attend  to  this  matter,  as  it  does  not  take  mm 
than  half  an  hour  daily  at  tlie  largest  plants. 

■  The  saving  in  boiler  repairs  certainly  warrants  the  expeii.: 
ture  of  the  amount  necessary  to  treat  the  waters  at  all  poin* 
where  we  either  have  or  are  erecting  water  softeners.  Anoth* 
saving  is  in  locomotive  fuel,  which  will  be  no  small  item  as  tt 
evaporative  power  of  boilers  will  be  increased  or.  as  !<»,«. 
motive  firemen  express  it,  "she  steams  easier."  •  " 

"The  value  of  treating  will  depend  on  the  quantity  oi  wai. 
used  daily  and  the  character  of  such  water.  While  we  ha\ 
l>een  unable  to  state  in  exact  figures  the  saving  to  the  eompai!' 
we  are  satisfied  that  at  any  point  where  75  pounds  or  more  < 
Incrusting  solids  can  be  removed  from  the  water  daily,  it  is  a 
economy  to  treat  such  water. 

•Keferring  to  the  table  again,  in  the  ten  plants  we  are  remo. 
ing  2.7!*0  pounds  of  solids  per  day.     Cost  of  (  hemkals  for    th 
work  is  ^8*4  cents  per  hundred  pounds  of  in«  lusting  solids  i 
moved      Kven  though   this  figure  were  doubled   it  would  stii- 
be  an  economy,  as  any  experienced  man  knows  that  lOO  poun  " 


Statpm«'nf    Sbowmir 


..:••.;;  UNION  PArrnc  railroad. 

^o^^tte  .Obtained   In   Treating   Waters   for   Boiler.>,   Givinp    Analyses    Before  and  After  Treating,   in   Crains  per  nation    an.l 

Pounds   InorustinB  Solids  Komoved   Dally  at   Each   Plant. 


CeuiKil 

BJuff",    la. 


Valley, 
Neb. 


Columbus, 
Neb. 


-  < 

197     1,57 


e. 
u 
o 

a 


o 


1.73     181      2.54     1.84     1.49 


Grand 
Island,  Neb. 

ft* 

t. 
» 

< 
1,52 


Kearney,  North 

Neb,  Platte.  Neb 

>         4 


Jule.sburg, 
Colo. 


o 


o 


b 
O 

it 

a 


.42     200     2.8G     2.01      2.83 


u 

V 

Si 

< 

2.27 


Sidney, 
Neb. 

&         ^ 

3.1- 


Choypnjie,         Point  of 
Wyo.         Kwks.Wyo 


< 
2.92 


2.42     2.  in     1  r»2 


.^6 

1.4K 

1.50 


♦',..'-,2 

119 

1.40 

.95 


06  .44 

1  93  14  22 

...  1.67 

.r.4  2.94 

...  2.81 


.4T 

1  20 

1.43 


.44 

5.42 

1  86 

.79 

1.41 


.21 


,20 


.15 


.26       .11 


.44 


T2 


.14 


.1; 


2.50    10.01     1.33     7.94     1.98     7.40     1.28     6.68     1.45     9.29     1.31 


1.10 


4,53 


2.10 


.54      2.24     1.26     1.35     1.08     3.56 


.38 


2.43 


1.74 


2.14 
.96     2.16 
.44 


.44     234 
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4.08 
3.47 


')xid»'s    of    Iron     and 

aluminum     .......    2.33 

•  alciuin    <:irbona»c..  .14  19 

•  'alcium  -uljili.'itf  h  X^ 
.\lannt>>ium  larliori.Tte  .K4 
Mjmnr-^aim     sulphate.  10.35 

Total      iniTUsting  - 

MTlids    ... .38.00^     4.&1  11  98     4,34  24,62     4.94  11.41 4.77   16.35     4.74  19.37     5.33  17.74     4.86  15.03     493  Uilfil-   4..'-,fi  18.05 

-Non- i norust  i n C    \iol Ids '  9. 00  29'. 37 
Total    solids    ..47,00   3_4.28 

Co^t  of  cb(>ml<>als  p*r 

1,000    srals.    ......      Sects.  • 

Callons  MfMcT  treated 

p«r  day 130,000 

InrrustInK  >obds  re- 
moved per  day      .  .     615"lbB. 


.t>;> 


.39        !2<- 
8.19     2.5." 


.8> 


4.: 


"We  have  111  ..Iteration  on  the  Union  Pacific  Railroad  eleven 
Kennicott  w-ater  softeners^  varying  in  size  from  a  capacity  of 
S.uotj  gallons  per  hour  to  20.AOfi  gallons,  and  are  erecting  twenty- 
five  more  softeners  at  tlie  rate  of  about  three  per  month  I 
enclose  herewith  a  table  showing  the  results  obtained  at  ten 
of  the  idaiits  that  have  been  established  for  some  time. 

■  Th.  water  is  treated  b}'  the  ch»^apest  of  chemicals,  common 
lime  Iw^ing  use»i  to  precipitate  the  <arhonates  of  lime  and  mag- 
nesia, which  are  Irehl  in  solution  because  of  carbonic  acid  in 
the  wafer;  soda  ash  is  used  to  react  on  the  sulphates  of  lime 
and  magnesia,  producing  the  Insoluble  carbonates  of  lime  and 


S  74   5.38 
V72   9.72 

6.12  15.61 
30.74  20.55 

2.10  7.88 
13.51  12.65 

0.9  cts. 

5  33  10.28 
21.68  15.02 

9.12  19.89  7.52  13.93  1.78  1047 
28.49  25.22  25.26  18.79  16.81  15.40 

240  3.91 
16.05  8.47 

0  3  rts. 

2."?. 74  27.::' 
41.79  31..-,: 

0.4  €ts. 

1.3  cts. 

l.lcts. 

1.2  cts. 

1.3  cts.     0.9  rts. 

1.0  cts. 

89.000 

140.000 

180.000 

5«,000 

170.000 

122,000     1 40.000 

270.000 

144,000 

\*r,  11..S 

.{93  lbs 

171  lbs. 

93  lbs. 

340  lbs. 

._-^ 

224  lbs.    202  lbs. 

372  lbs. 

2S4  lbs. 

of  scale  eannot  be  removed  from  boilers  for  any  such  figure. 
"The  analyses  of  water  shown  in  the  table  were  niad(>  in  tl 
laboratory  of  the  Unioi:  Pacifi*-  Railroad  and  show  the  avera; 
results  we  are  obtaining  when  plants  are  properly  looked  aft. 
Weekly  analyses  are  made  in  order  to  ke(>p  check  on  the  ei 
ployees  and  see  that  they  are  properly  attending  to  the 
duties.  Besides  this  check,  the  traveling  assistant  to  ti 
chemist  is  liable  to  visit  the  plants  at  any  time  without  gi 
ing  notice  and,  as  he  is  provided  with  a  simple  outfit  f 
making  tests,  the  character  of  the  work  is  kei)t  up  to  a  go< 
standard. 
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THE  PLANER-TYPB  MILLING    MACHINE    IN    RAIL- 
ROAD  SHOPS. 


i»l*KK.A    SllOfS. — ATCUISON,    TdI'KK.V   &    Sa  MA    Fe   RaII.ROAI). 


Til**  Tp<'f*iit  iinrcasing  use  of  the  slab  milling  machine  in  tlx- 
.ilioaiJ  shops  of  this  conniry  is  worthy  of  note  as  attesting 

I   interest  thai  is  being  taken  in  improving  machine  .shop  per- 

:  iiiaiices  and  set  niing  increased  outputs.     For  many  (lasses 

.work  such  as  the  surfacing  of  side  rod  and  other  large  forg 

ugHOj'  steel,  this  horizontal  type  of  milling  machine  is  most 

>Iiiieut  ami  rapid;    with  the  inserted  tooth  milling  cutter,  re- 

ii'>  arc  liiinu  obiained  with   this  (lass  of  tool  which  cannot 

.  II  be  jiarailelcd  by  the  planer. 

In  I  lie  acconi|)anying  engraving  we  present  a  view  of  a  por- 


eacb  end.  It  travels  od  flat  ways  with  heavy  gii.>,  and  has  a 
quick  return  morion  operated  by  power  frotu  a  se|»arate  coun- 
tershaft; it  tan  also  be  moved  by  tl»e  usual  hand  wheel. 

The  feed  motion  of  the  table  is  operateii  directly  through  a 
positive  gearing  drive  from  the  main  driving  cou<^.  giving  a 
range  of  feed  through  eight  changes  from  :J-»»4  to  3-8.  ius.  Thes«> 
changes  of  feed  can  be  made  instantly  Ity  nH^ani^^  of  4iI<>v4m 
wiiljout  stopping  the  machine.  ..:;.;. .- 

The  princijjal  dimensions  of  this  tnieresting  type  of  lool  are 
presented  below:  ' 

«PECUtICATIONS  : 


Working  .-^iirfjMe  of  platen  ii  ..;•;.';  .'v. -,...i.'.",  .  I. 

Length  of  t>rd ....,>-.".,...-.  V  ;'.',  . 

I^in^itudiniil    f<'f<t.    aiitoniath-   in   l«>tli   diroi-tiiin- 

(Ircjtf^-t  (iistanco  from  center  of  st>in(llt'  to  lati!-' 

I-east  distance  from  •  ciitcr  of  spitidlc  to  tat)le.  .-...•..  .;. 
flrf'ntcst   distanots  from  end  of  <t''ii<ll<^  to  icnfr  of-  tiilde 


X  2<;  fns 

I2tt  ii)v 

.-s  ill- 

.2  5n^ 


\lt;w  oi    niK  TWO  2»t  n\  ?,2  IXS.  BKCKKR-IlRAIVAnn  JU.A\KR-TYI»K  M1LI4X<;   M.Vt  HIVKS  AT  t«K  i»1M*KJ| 

^SI10|•!S. — ATCHISON,     roi'KKA    A-    SA.NTA   JPE    R-VILAVAY.     . 


■    oi    ilie    heavy    tool   section    of  the   new  Topeka   shoi)s   of 

'    Santa  Fe.  showing  two  large  planer  tyjje  milling  machines 

I    were    buili    by    the    Becker-Brainard    .Milling    .Machine 

•  "ipany,  Hyde  I'ark,  Mass.     Owing  to  the  importance  of  the 

-^'s  of  work  lo  which  these  tools  are  a])])li(  able,  a  descrip- 

"1  I  hem  will  be  of  interest. 

These  two  ma«  hines  are  both  the  standard  32  ins.  by  2«  ins. 

V  '1<»  ft.  bed  horizontal  milling  machines  of  the  Becker-Brain- 

"^'^ Company,  whi(  h  are  especially  designed  for  the  extremely 

••  tere  work  that  is  encountered  in  railroad  shops.     This  design 

'  '0ol  is  intended  to  fulfill  the  most  exacting  requirements  of 

'   new  high  speed  lool  steels  and  withstand  the  heaviest  mod- 

macliiuing  o{)erations.      It   is  of  very   heavy  construction, 

'■"Uih.  rigidity  and  power  being  aimed  at.     The  bed  is  extra 

P.  extending  to  the  floor  for  a  solid  foundation,  and  is  se- 

•f'l.v  bra(«'d  by  heavy  <  ross  girders  inside,  evenly  spaced. 

Hie  spindle  is  5  ins.  iti  diameter,  of  hammered  crucible  steel, 

'•^  a  threaded   no.se  and   runs   in  self-centering  bronze  boxes 

an  adjustment  to  compensate  for  wear.     Tlie  spindle  oar- 

>  very  lieavy  and  is  held  firmly  to  the  upright  by  long 

it  is  elevated  by  a  .screw  with  adjustable  dials  graduated 


I»piist  disfnnc  '  fr<Hu  t'tid  of  Kpiiidl.»  toC-piiter  -it   ijM.  . 
<;rfatt\^t  distaiicu  from  end  of  >pin(ll(>  to  tail  sti.-k  sHu 
L^a.-l  di>taiu;t  ifodi  eoU  of  spindle  to  tail   i$t«ik      •  •" 

At*t     WCI^llt.  .-.•'i  .'-i.,',;*, '.  ,■'.1 '.,.,•  ...»  ...  ,  ^.;...  ,'.  .,  i;,i;-...  . 


Ill- 

.'ni^ 


THE  MACHINE  TOOL  OUTLOOK  FOR  l%4. 

With  the  large  number  of  imi)rovements  that  are  ulanneii  for 
this  year  by  the  railroads,  little  apprehension  need  l»e  felt  for  a 
continued  a(  tivity  of  the  machinery  trade  anumg  raiilroad  sbojis 
A  large  number  of  shoim  are  now  either  in  process  of  erect i(»n 
or  relmilding,  and  will  be  <»)n>itlei.Ml  ready  tor  the  mat  lunej> 
in  the  early  part  of  this  year;  on  the  other  hant).  in  several 
instances,  large  appropriations  for  .shop  expenditures  Auil  £<•> 
largo  renewals  of  machine  tools,  wliidi  have  In-en  defer ft-^i 
until  1904,  will  sochi  be  acted  upon. 

The  Pennsylvania  Railroad  Compatiy  have  ^-xtensiye  im- 
provements under  way  and  are  planning  for  stili  inpi-e. 
Extensive  repair  shops  are  under  (onsiruction  at  i-'airview. 
opposite  Harrisburg,  Pa.;  it  is  estimated  that  the  buildiug.- 
alone  for  this  installation  will  cost  about  $.V»i»,<>ito.  a  new 
wheel  shop  and  a  large  foundry  aie  l»eing  built  at  Burkef-^ 
s  of  an  inch  and  has  .  ounterbalan(  e  for  ease  of  Station,  near  Altoona.  Pa.,  the  principal  biiilding  to  J»^  ovH 
loM.     The  spindle  is  driven  by  a  5-in.  belt  on  a  five-step      tJOO  feet  long,  '     '        ;■ 

Extensive  repair  shops  are  also  planned  for  the, Xew  fork 
division  of  the  Pennsylvania,  at  Trenton,  N.  J.,  wh^re  a  larg* 
site  was  purchased  last  year.  At  Wilmingtoiv,  Del.,  the  new 
shops  in  connection  with  the  Philadelphia  Baltimore  and 
Washington  system  ar©  Bearing  completion  and  n.ed  a  larg*- 

Mi'' 


•>ii.sandths 


giving  gear  ratios  of  i;{i/2  and  27  to  1.     By  means  of  a 

I'^ver  and  quick  change  gearing  the  speed  is  easily  ad- 

■'   20  changes  of  speed  being  thus  available. 

he  table    is  of  a  very  heavy  design,  and  is  built  with  five 

-  »>«s  leugthwise  and  an  oil  ckaBB«l  ths  full  Isngtb  sod  st 
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amount  of  machinery.  These  are  the  more  prominent  points 
connected  with  the  shop  extension  plan  of  this  system  which 
will  require  immediate  action  as  to  equipment  this  spring. 
Very  little  machineiy  has  been  purchased  during  the  last  six 
months  in  relation  to  the  extent  of  the  shop  improvements  that 
have  been  instituted  on  this  system. 

The  purchases  which  the  Erie  Railroad  Company  have  made 
during  the  latter  half  of  last  ytar  are  .said  to  have  l)een  but 
a  small  portion  of  what  is  jilanned  in  the  way  of  the  improve- 
ment of  the  shop  system  of  this  road.  As  will  be  remembered, 
110,000,000  was  appropriated  last  year  for  improvements  on  the 
Erie.  A  similar  amount  was  likewise  appropriated  by  the 
Unipn  Pacific,  which  road  is  said  to  be  consideiing  an  elai)orate 
scheme  for  shop  extensions. 

The  large  new  shops  in  process  of  construction  at  Sayre,  Pa., 
for  the  Lehigh  Valley  Railroad  have  not  been  provided  for  as 
to  machine  tools,  all  hough  the  traveling  cranes,  the  power 
plant  equipment  and  other  important  features  were  purchased  a 
short  time  ago.  The  Delaware,  Lackawanna  &  Western  Rail- 
road will  also  be  in  the  market  for  an  elaborate  machinery 
equipment  for  their  new  car  shops;  the  buildings  are  being 
erected  at  a  cost  of  some  $750,000. 

Only  a  small  portion  of  the  equipment  needed  for  shop  im- 
provements now  under  way  has  been  purchased  by  the  South- 
ern Railway;  this  company  is  erecting  new  shops  at  Knoxville 
and  Spencer,  but  the  appropriations  for  the  necessary  ma- 
chinery have  so  far  been  deferred.  Specifications  were  issued 
several  months  ago  for  machine  tools  to  cover  the  equipment 
of  five  large  shops.  The  Seaboard  Air  Line  have  plans  for  a 
large  shop  which  was  deferred  until  this  year.  Their  plan  is  to 
establish  a  system  of  repair,  and  car  and  locomotive-building 
shops  at  Atlanta.  Ga.,  of  a  size  sufficient  to  take  care  of  their 
entire  line. 

The  Louisville  &  Nashville  Railroail  Company  have  pur- 
chased a  portion  of  the  necessary  machine  tool  equipment  for 
their  large  shops  which  are  now  in  process  of  construction  at 
Louisville,  Ky.  This  is  a  very  large  shop  involving  the  most 
modern  construction  and  will  require  an  immense  equipment. 
The  steel  work  of  several  of  the  more  important  shop  build- 
ings is  now  completed  and  work  will  be  pushed  to  completion 
early  this  year.  This  will  be  one  of  the  most  iinjiortant  rail- 
road shops  in  this  country. 

It  is  expected  that  the  New  York  Central  and  its  allied  lines 
will  require  a  large  amount  of  machine  tool  equipment  as  a 

result  of  their  desision  to 

modernize  all  of  their  re-       r 

pair  shops  and  standard- 
ize all  of  their  equipment. 

track  materials,  etc.    Mr. 

J.   F.   Deems,  general  su- 
perintendent   of    motive 

power,  rolling  stock  and 

machinery,     is     carrying 

out    this    plan.     He    has 

spent  a  great  deal  of  bis 

time  visiting  the  various 

shops    along   the    system 

and,  while  small  changrs 

have  been  made  at  various 

points,  the  work  has  only 

fatly  begun. 

The      Denver      &      Rio 

Grande    Railroad    system 

are   planning    to   enlarge 

their  shops  at  Salt  Lake 

City.  Utah,  and  it  is  re- 
ported that  they  will  ex- 

l>end  some  $J0O.00(».     It  is 

also  stated   that  \Vm.  O, 

Herin,  superintendent  of 

machinery  and  equipment 

of  the  Missouri.  Kansas  &      ^^^  ^^^  ^  ^^^^,  ^^^,  ,^^^^.  ^^,^^.  ^^^,„^^,^^,^^^ 

Texas  Railway  system,  lo-  nrrsiM  i«(iii  a  i.akk  krik,  siiowi.n*; 


cated  at  Parsons,  Kan.,  has  prepared  extensive  plans  for  th 
enlargement  of  the  shops  at  Parsons.  This  matter  is  schedul. 
to  come  up  for  decision  early  this  year.  The  rebuilding  of  th 
large  shops  of  the  P^re  Marquette  Railroad  Company,  at  Sag 
naw.  Mich.,  was  deferred  until  next  spring,  when  it  will  pro! 
ably  be  taken  up  and  carried  through  to  completion. 

It  is  said  that  a  large  shop  will  be  erected  at  Allenda!- 
Ontario,  by  the  Grand  Trunk  System,  which  will  require  ,; 
large  amount  of  new  equipment.  The  Wabash  Railroad  ar- 
also  to  build  shops  in  Canada,  and  J.  B.  Barnes,  superintendeii 
of  motive  power  and  machinery.  Springfield,  111.,  is  preparin; 
the  plans.  The  Chesapeake  &  Ohio  have  a  project  for  th- 
establishment  of  new  shops  at  Clifton  Forge,  Va.,  which  i 
said  to  be  another  case  of  holding  back  for  a  lt»04  appropriation 

The  large  new  car  building  plant,  which  has  been  under  con 
sideration  by  the  Armour  Car  Lines  of  Chicago,  is  now  undc; 
way.    This  embraces  the  installation  of  a  complete  shoij  syt- 
tem  for  the  building  of  cars''.     Another  car  plant  for  which  a 
great  deal  of  machinery  will  be  purchased  in  the  near  future 
will  be  built  at  Henderson.  Ky..  by  the  newly  formed  Hendei 
son  Car  Works  Company  of  that  city.     It  is  also  said  that  thi 
Central  Car  &  Foundry  Company  will  expend  $200,000  on  a  car 
building  plant  at  Vincennes,  Ind..  to  have  a  large  capacity  for 
building  and  repairing  cars. 

MULTIPLE    VOLTAGE    DRIVING    FOR    A  SINGLE-HEAD 
TRAVERSE   SHAPER. 


McKeks  Rocks  Shops, — Pittsbi  isc;  &  Lakk  Erik. 


In  view  of  the  very  interesting  series  of  articles  by  Mr,  R.  V. 
Wright,  which  are  appearing  in  this  journal,  descriptive  of  the 
methods  used  for  equipping  the  old  tools  at  the  McKees  Rocks 
:-hops  of  the  Pittsburgh  &  Lake  Erie,  these  tw-o  accompanying 
illustrations  will  be  of  interest.  These  views  present  an  inter 
esting  special  design  of  motor  driving  for  a  single-head  tra 
verse  shaper,  which  was  built  for  the  new  McKees  Rocks  shojis 
by  the  Cincinnati  Shaper  Company.  Cincinnati,  O.,  who  ap- 
plied to  the  same  a  convenient  and  neat  arrangement  of  motor 
driving  as  shown. 

Particular  attention  should  be  given  to  the  compact  arrange 
ment  of  the  motor  and  driving  connections,  as  well  as  also  to 
the  arrangement  of  the  controller  for  varying  the  speed  of  the 
niotor;    this  arrangement  of  the  contioller  upon  the  head  is 
admirable  for  not  only  its  convenience  to  the  operator,  hut  also 


CINCINNATI  TR-WEBSE  SHAPEU   I  OR  THK   M  KKKS   ROCKS   SIKtI'S  OF  Til 
AKRANdEMENT  OF  THK  CKOCKEB- WII  KKI.KK   .Ml   l/ri)'I,E-V(»I.T.\(.K  UUIVE. 
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for  its  unobinisiveness  iu  that  position.  This  feature  con- 
tributes greatly  to  the  rapid  and  economical  handling  of  the 
tool.  This  is  uudoubtediy  one  of  the  neatest  motor  drives  that 
we  have  seen  applied  to  a  shaper. 

The  motor  used  on  this  tool  is  a  Crocker-Wheeler  7  horse- 
l)ower  variable  speed  motor  opeifeting  upon  the  4-wire  multiple 
voltage  system.  It  is  attached  to  the  l)ase  at  the  rear  of  the 
niachine  as  shown  in  the  photograph.  The  pinion  on  the  motor 
^haft  meshes  with  a  gear  on  an  intermediate  shaft,  carrying 
:i  i*ositive  clutch,  which  may  be  thrown  into  one  or  the  other 
01  the  two  sets  of  gears,  connecting  with  the  driving  shaft  of 
tlie  bhaper,  thus  furnishing  two  runs  of  speeds.  This  is  very 
<  learly  shown  in  the  photograph. 

The  controller  for  the  motor  is  mounted  on  a  bracket  attached 
to  the  saddle,  as  shown  in  the  front  view  of  the  machine.   With 


this  method  of  attaching  the  controller  the  operator  has  full 
control  of  the  machine  when  standing  in  position  in  front  of  it, 
as  on  this  shaper  all  the  feeds  are  operated  directly  from  the 
saddle. 

This  tool,  which  is  the  standard  24-in.  by  8-ft.  traverse  shaper, 
with  single  head,  built  by  the  Cincinnati  Shaper  Company,  is 
of  a  very  heavy  and  rigid  (itsign.  The  principal  features  of 
the  traverse  shapers  built  by  this  company  were  referred  to  in 
an  article  on  page  425  of  our  November  (iyo3)  issue.  The  ram 
is  operated  by  a  \\  nitwcrth  motion,  giving  a  quick  return,  and 
is  easily  and  quickly  adjusted  for  length  of  stroke  and  position 
over  work.  The  aprons  are  rigid,  having  a  full  bearing  on  the 
face  of  the  bed,  and  ti>e  two  tables  have  vertical  adjustments 
upon  the  apron.  One  of  ihe  tables  is  ai  ranged  to  swivel  through 
an  an-  of  90  degrees  for  circular  shaping  and  has  a  worm  feed. 


-NEW  KAPIU-RKiu  CTIO.N   norULE-EM)  AXLE  LATHE  FOR  THE  BEADING  SHOPS  OF  THE  PHILADELPHIA  &  UEADIXC   BAILWAY.— LOIX;*: 

&   SHIPLET   MACHINB  TOOL  COMPANY    (SEE  NEXT  PAOE). 
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amount  of  mnrlVftir'^v    /'fho^  in    mon    inomiiifiii    [loini^ 

.-at>JU'CtP(^  V.  uij*.  e.\H'.nsi(iii   iilan  of  ibis  s>'Ktpnj  whi<  li 

\>-m   rtqiiiri!    iitftii''iHulP  arti  ■  to  ffiuiitmoui    llrisj   spriiii:. 

Vf'iy  litilp  MiarUiiii'i'y- 1>aK"  ik't  11  I'liiilirisoil  thiriiii:  liif  la.~t  six 
niontUs  iii.ri'taiioii  10  llio  i^t»nt  "if.tlii  sluip  inipni\(iii<'iiTs  that 
have  been,  iiisTitul'<''tl  on  tlii*;-  system 

The  pun  har.o.':*;  vv"l>»*i>  the:  Kiif'  lial^^<ml^  <'ompii!iy  l,a\ <■  iiKuic 
diiriim  rli»'  la'liii  ivaif  ^.^l' ,la>i\  >i  ;ii-  ai«'  said  lo  liav»-  Ihtu  hut 
a  siiiull  pu|-iiitii  of  V  h.rr  i-  nlaiint:*!  in  liie  way  oV  ili«-  ImiHov^'- 
nient  of  thosiiop  >  lirs  i;Ma»l.    As  will  be  reuieiiibeieil. 

$llMKi0.iK.»0  >vy*»  apfri-^ipiiattfif  ,last  yivtr.K.  J'or  ..impiwenu'tils  nil  the 
Kiie       A  >ihiUar   anuitin!    \Vas    likvwis*'' appr<>p«*iii'<''!    '•>'    tl>e 

I'lliOIl    l*actn<  .    V  lit'  !i    ■.';i.:    i~    >:ti'.i    l."i 


scheme  frtv  sin 

Til.     i;, 
tor  lilt    Li  hij;l;  .\a...t  y   K.ii: 
lo    nia«lun«'   Jouls.  \a!'i""    • 

plain  »'(|'''-P"M-P'  >'"'•  ' 
sJiort  tJni.e-aj;i 


1  <iiisi(|i'i  i iiu  :t'i  <'1;tl'(ir;i1 1 


-  Iff  «-*>iwiFn»ilOH  .«t  ^a>:re.  I'.i . 

>  •'" 'not  Ju'en  provi »!eif  fop  as 

..lyr-Uiiii    ,  iri.i.-^     l|j,-    po\v««r 

iM>V'a!M  r"'aiiii  piiivhascti  a 

■  l\M\v;miia  &  WVsUth  Rail-: 


road   Will  also 
•■qiiipnu'tir   ft't     .,  ., 
••riMtiM.i  ai  a  .<  «'^'  <'*f 

Only  a>mai 
proxt'ineiits  i+ow 

•  ■rn  Knilw.'t'.       ' 
ami    Sjx'iii  • 
I hinpry  ha  > ■ 
si'vt'ral  moiiilj. 
of   frv»'  farm'  sim^' 
lariit'  shop  whivU  ' 
t'siahlish  a.  isjijO'f' 
shops  at  AMarii'.K 

•  iitin'   iiiic,  • 

Tlif    Lou  is  \  I 
>  liasf'il  a  port.' 


Ill  diilHiirat*' 

ill .     Ill]  i  !■ !  1  (1  ;• 


inarliinery 

•ir..    ii..ini; 


in'W    ►JO"  >!.■ 

p'iimient  needeil  for  shop  im- 

.!o;i  r   >wy.  ua.>  h^H'n  pui'i-hased  iiy   the  Soiiili 

'''oiiipany^ls  ert  ( liu)^  pi.  w  shup.s  ai  Kiioxvill«' 

fh<-   ;>pp!'o]«rHHfons    fur  th«'  _nc<-^ssary    ma 

i*jr»T:iti<a( iapH  were . issliei! 

1   iiiin  Jiitic  f o»!l!<  fi»  eo.ver  t\\*>  etpiipin<'tit 

'•    -''riUua-id  Aii:  r,Hti(-  have  , plans  for  a 

I  UHiH  tills  y«'ar.    T1i»'ii:  plan  is  to 

,!air,  aiid  ear  aful  loromot jv^-hujhuni; 


■  ai'MJ  ai  ['arsons,  Kan.  lia>  int-pari  d  «'Xtensive  plafi.R':fdr  41 
.■iilai*f;«'int'ni  (d  ili-'  slmp.'^  at  I'arsons.  This  maiter  is, sdietlnr- 
lo  1  omc  iiji  for  derision  carlv  tin's  y«sir.  The  rclmililini;  of  tlr 
lar;;*'  shops  of  tin-  Perc  Maiipieitc  Uailrnad  Company,  at  Sa;^ 
naw.  Mi.  li..  was  dff*  rrnl  uniil  m-xi  siiriuK.  when  it.  avHI  ]»' 
aldy  he  taken  iin  and  .aiii<".l  ilir(jnt;ii  t'«f  eoHlplettt*".- :, 

1 1  is  said  liiai  a  jjiruc  shop  will  lie  erei*te«l  at  Alleiidy' 
Ontario.  I>y  tin-  Ciiaiiil  TinnU  SysteriK  wlih-h  wilT  rctpvirc 
iaiiic  amount  oi  iicav  t'(piipm»Mji,.'.  TJjt'  Wahash  UaiVroiaj  a: 
also  to  huild  >tb,(>ps  in  Taiiada,  and  .1.  M.  lUit  tiy\s,.su^Tc,-i:jnfende! 
of  iiioJivc  powi'r  and  iiiathiuery.  Sprihi;tiehJ.  |H\,  .is  pi'Aparit 
ih»-  plans.  The  Cli.'sapeakt'  k  Ohio  hav»>  a  pi'.o.j<'rt  for  tl 
f'siahlishin»iit  of  n.-w  shops  ai  riifioii  Foii;;*',  \'a.,  whieli  > 
said  to  Iif  another  (-ajseiif  hoNlins  ha«  k  for.ia  iL«>l  apptxiljHaiioj 

rti.'  lar.u.'  ti<w  <ai  Imildinti  plant/ whi('h  ilaTj^^eWrAimle^^^ 
>idti'at  ioti  liy  iln'  .\rnioiir  Cai-  lines  of  rhi<  ago.  is  lio'w-  titid. 
way      This  fmhracts  the  insialitition  of  .a  < '^ni*''*'^''  >h"'  >.\ 
I  •III   for  the  huildinpT  of  ears''.     Auo<her  ear  jihilil  i 
i}«reat  deal  .d'  machinery  will  bu  piniha>>eil  ill  tht>'  li'.'ut- -f.MlHt 
will  he  huili  at    Flcinivison.  Ky.,  I»y  the  ne\v|.y  fiii'iu-'d  -HeHiJ?  ' 
son  Car  Works  C(»mpany  of  that  «iiy.     It  is  als.i     iS;' 'init,;tL 
'•iitial  Car  &  Fonndry  Company  wiM  e.xpond  |.  .ii'#»^i 

iiiiildinir  |)lHnl   ai    X'lncfltnes;  Iml,.  to  have  a '.Ijiia;.    .ctijiaeity'.fe 
liutl'liiiK  and   r<'pairinH;  eJii>^ 

MULTIPLE    VOLTAGE    DRIVING    FOR    A  SINGLE  HEAD 
TK AViiPSS   SH.=\i*j£R: 

MtKKKS  R«M-K\s  SiMM'«;«^l*iy3SiMN:t^><£..li^iiK;j^^ 


.  \'ayh"vil'»>  Tiailroad  CVMnpHhy  have  ptir- 
laebijte  t pbl 'etaflii>uteirt  tof 
their  larse  4?lio|.s  which  ai<'  uov\  •  in  proe^^ss  of  epusiruet,|oW  al- 
LonisviMe,  Ky.    Th}^'  is .H. V'^ry  hirye  siiop  involvlpii:  thf  ino.-f 

iiin  a'u.l.  W'H!  "f.'i.ii!"  ;i:i    'tviiii- n -<    ■,  (iiiii»mt;nt. 


nmderri  eonsjni. 
The  ^tetl  wf«  . 
iivp.s  is  ttow 
••ailvrhis  \tai 


•led  and  v 
TbT-    •'•^  ■ 


road  .sl;«"i!i'-    '-u    rV.i- "  . 

vlt  W  •     , 
will  re(|uirt*.a  tai 
result  of  theli-de 
moderni/i..  all Df  i :. 
pair  shops- arnl  standard 
ize  all  dt  their  equipiii 
iraik  maferla 
J.    F     Dm  ii'- 
peiinteud.:; 
power.    io!!ii!L; 
ma.  Iiii- 

out      'I.I.-      p:aii         t'" 

<pfiii    a  ^r.-ai   deaf  f 
liiii.'  \  isi.Tiii«.;.vHe 
shn|>s  .alotiu    (h> 
and.  N\hit"  .<tnall  tjwi 
liave  l">en.  made  a'  ''■a 
poiutiJK;.l1ie  :>v*ttli 
fatly  Ik?*;" II 

The      DeijA.T 
Ctand^'  "Uajli'oaii  ' 

ai»-    plantiiny.  io 
theriVshops  a.f   S-i 
(Mty.    riah:  aiuj  .)4  .4 
IM)ri»'d    tliat  :th«'.v    «>  > 
|»4lid  soine  $:.'no.f>" 
akso   wiiiteif  that  Ayin     <  I. 
Hei'iu.   ?'«P<'riiitehdenl/  " 
machinery  ah ileOuipiii'eii. 
of  the  .\Iissouri.  IxansasA: 
TeXa-H  Itailwa V  systetiiM' ' 


1 

iHtihl 

,1 

:  mil 

1  I'jpfl 

lii. 

;ilint,.'n! 

In  view  of  I  he  \.iy  iiHeiX\sii.i)tg  serie.<  nj  .:V  vjl.i:>t..'\ 

W  ri*ih  t .  w  hi  uh.  a  re  ai>P«'a  '"i  n  I?  iti'  Tb  Isj  joi  ni>a  ( .'  Ih'jiiiri^'i  pt  i  ve  ■  «rf ;  l  b 
methods  u.<ei|  iur  equippjiiji  jhe  oirl  t.oo!s^ji  U)e.&l»'K<'eKRw«'! 

.vhops  of  the  Fittshiiifih  ii  l;ake  Kite.'Mhes«^  two  ji/i-oVnpaiiyiiij. 
iHusi  rat  ions  will  1»«'  of  interest^.  These  vie>j:.s  preSeiU  aji  iivlfv 
•'stin.i?  jJ|M«e-ial  Uesisfi  of  molof  drivjjig-  fot-  a  sitjj^le-lif'Uift  ;ti-; 

'  yei-se  .shajier.  xvhi.lii  was  i)uiit  for  tb«vjtew  MeKeevS  .Kofks  Shop 
hy  the  Citicitinaii  Sliaper Company,  ("iiu  innati.  (*..;  w'lio  a;- 
jdied  lo  the  sani.'  a  eouvcnieni  ami  litai  ai'v;in_i:.  nicut.  of  inol.if 
<f ri vi  lix  as  shown. 

I'arii.  ular  att<-iMion  «.houhl  he.  yi yep, f«v  l-he  eimi|Kici  arraiig< 

nu-ni  of  the  motor  and  driving  .orinei  lions,  as  weil  as  also  i'< 

I  he  Ml  lanj^enient  of  the  .(Uii  roller  for  varyHix  t-lur  sj»ee(i  of  th*' 

lit'.' .'!      this  i»lraWKenie«.t  '^(- t^b'^  •■■'"'*i"*''*^>'  'H'^^^^  i 

1  imirahU"  for-  tK>t  i*ti\y  lift  eirtpveii  'eial-or-.-lHirj'flib 


f>i .  u\t  ,st  w    Moioi: max  i.\ 

ri.ti  .V  T  \l\t    I  i;ii  .  >>l|oWl  \(. 


ciM  iNNvri   n:.\vKKsi:  sii  AfKit  iok  Tiif:  Nt'Kii -^  i:<ii  k>  -iioiv  ui    ri 
\ia!\  \<.t  MK\  r  Ml    I  III   (  i;iu  i\i.K  will  I  I  1.1!  \i»  r  •  lei  i  \<m  i  \.,i   ihum 
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v'-.r'W* 


i-^v!>ias^i^ 


'''*^*!^  I    1 


i ; .if.i |•lI«•i<'etle6!?^ja  :iJiiai,  :iiosi i  ion'.    ;  T-h is-  ■feaLorie .  t-ou-  . 
. i'atly  t'* '^'^  -' "  '"^l''^-  Vi'*l  ''H^OiMMijit^ttl  haiiiiliuK  jcif  the 
vVfi^iimlirj.'.U.y  utuivof  rib'  ii^^  Ihat 

•  ..-.  vu  ajjj>ii+'<|  toaiih^tJjpoj:/,  ■ -'^  ^  •    v    ;      C  - 

iu<ii(n    tUjiMi  oil;  iJiii^i^ool  is  .a.  C'H»«vkerAV'Keeler 
\  iiifiililt'  •Kjjt.'fil:  Hio/w:  operjitijig  iipou  Ui'C  4-wire  nuiltipln 
ii  Is  tfttft<jK-«|;;tt>:ih<^  iiaat*  at  of  the; 

..-  .-:,t,v,  irtii.ilH'  ^(iuitpxrairtT,   Tho  i)ini6n  oil  tlio  luofor 
.iit«IU'>;  \\yilU  ia  j?«,<ai\<tn   an   Hift'irnVitliaie  slialt,  laiiying 
I  iVe  ctntylh/wM'ih  =  Htui^W  tiicbwn:  hito  biuj  or  the  othf r 
l\\b  ffl^tv-tii"  gvai^:  ♦•«iui«^otin«^^^^  shaft  <jf/ 

uiiciv  ill vi^'  fnniJsltijOi  nvo  rmts  t*f ^gj^ipds:^  'This-  is  very-, 

>U'  for  lic^^»otJO^^i^  nuMiHti*NJ;ou^     hra<  k^jattach<*d 
ii.dMvit  jii  ^t hte-.f I'iiHit.  viiftw  of  the  inat-H ih<»„  .With 


tlijs  lUeihoJ  ;<><':  atia^hUiji^  JH.-:  i;«;a  M»<*iator  ha«  inll 

f'oiinot  bt  I'lm  hiatliUif  t\;r^^  iroiit  of  ii. 

as  OH  this^  ,!^  .  fl  dirertly  from  the 

sau^i!e'.i\.-.- V '- v'^v^:  V/;<- '^ /; :  '■:' -•.  ^ -■'/■."-■ 

Tlijs  looi/w'^iirh  i^"  ^^V«  f'iiiv^i.'ihi  2^  ,    ,^ft.  l.rave|-s«i  shajper. 

\vitIj.;Hit>gJ^  h«  ;i  K,i.  lhr'*^!.rvl-i'ijsai  i   S!iat»'r  ^''oiH|>any,  *» 

Pt  Si  veiM,  h'eav>  :iOi>  *is;\v r/v^^  iiiti|>al  features  of 

ilie  iravt'VHf  shuiK^is  bivfii.  by;i!vis/i.it.iy/;tj!\  ft»M:»'  ret«'rrod  to  in 

aii  artiHoon  }mt»?^'Ti;^>  -il^  Tjjc  ram 

i.tsvOper^terf  Irj;  j»  \\  ;Vi/\<v-';^:Jai<^  <jt*i<'k/reiurn.  an<l 

Ms  easily  atit^;«}Uiok     ■a<l.ii.(sji>V|r  I'oi'  li'tis^^^^^  position 

«.ver  Work.    TiiJrfUHWttf .:rri' T.jxi-if.:^^^^^^^  lnH  Itf-aiinn  ou  th« 

faVo  oli-  tjie  t»c'(i.  aii^i.  v;'/f?.r*',i .t;i4i)r'^  hu v^  vcn t<-4iJ  adjustments 

upon  riie  apinii,  hup  :4i[:Vf!'  i>r;-U  S;  .^y.?i>|an^'d  tb^sjwi  v**!  through 

aii;a.i;Vbf  f-»t<  0<i^]:vi!\:iii'  \r^\isi]^\iii!,  air\(\  h*S  a  worm  feed 
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A     NEW      RAPID     REDUCTION     DOUBLE -END     AXLE 

LATHE. 


The  LoiKiE  &  Shipley  Machine  Tool  Compant. 


The  accompanying  engravings  illustrate  a  double  end  axle 
lathe  of  an  entirely  new  design,  which  has  recently  been  built 
by  the  Lodge  &  Shipley  Machine  Tool  Company,  Cincinnati,  O., 
for  the  Philadelphia  &  Reading  Railway.  It  involves  many  in- 
teresting features,  departing  from  usual  practice  in  this  class 
of  tools,  to  which  we  desire  to  call  attention  in  detail. 

The  massive  construction  of  this  new  tool,  which  is  made 
apparent  in  the  accompanying  engravings,  gives  evidence  of 
sufficient  strength  provided  to  withstand  any  strain  that  may 
be  placed  upon  the  machine  through  the  employment  of  the 
highest  grade  tool  steels.  The  rapid  reduction  idea  was  also 
evidently  kept  in  view  throughout  the  entire  design. 

It  may  be  noted  from  the  illustrations  that  the  bed  is  of  a 
distinctly  new  and  unique  design,  providing  unusual  massive- 
ness  and  rigidity.  Special  ways  set  on  an  angle  of  45  degrees 
are  used  for  the  tail  stocks;  in  this  way  the  upward  pull  or 
stress  on  the  tail  stock  is  received  directly  by  the  bed  and  not 
on  clamping  bolts.  The  tail  stock  spindle  or  slide  is  dovetailed 
directly  into  the  tail  stock,  and  to  increase  its  rigidity  Is  gibbed 
at  both  top  and  bottom. 


driving  gear  are  6.1  to  1  and  20.9  to  1,  which,  with  the  three 
changes  on  the  cone  pulley,  gives  six  cutting  speeds. 

The  carriages  are  arranged  to  take  one  or  more  tools,  whicl 
can  be  placed  anywhere  along  their  length  and  at  varying  dis 
tances  apart.  The  feed,  instead  of  being  obtained  through  a 
rack  and  pinion,  is  provided  by  a  bronze  nut  14  ins.  long,  whicii 
completely  encircles  a  stationary  lead  screw,  with  double  thread 
of  1-in.  lead.  By  revolving  the  nut  on  this  screw  a  more  power- 
ful feed  is  obtained,  and  greater  wearing  qualities  are  obtained, 
than  by  the  rack  and  pinion  movement.  The  nut  is  revolve'; 
for  the  regular  feed  by  a  feed  rod  driven  by  gears  from  the  cod' 
pulley  shaft.  Another  feed  rod  directly  under  this  runs  con- 
stantly at  a  high  speed,  being  driven  by  an  independent  belt, 
and  affords  a  means  of  moving  the  carriage  rapidly  in  either 
direction  by  power  instead  of  the  slow  and  laborious  method  of 
the  hand  wheel. 

At  the  front  of  the  apron  are  three  levers;  the  one  at  the  left 
starts  or  stops  the  feed;  the  Jever  at  the  bottom  is  for  revers 
ing,  and  that  at  the  right  applies  the  quick  movement  to  the 
carriage.  A  safety  device  is  provided  in  the  apron  to  prevent 
both  the  feed  for  turning,  and  that  for  the  quick  movement, 
being  engaged  at  the  same  time.  Automatic  stops  are  provided 
in  both  directions  for  each  carriage,  and  calipering  stops  can  bf^ 
applied  to  each  tool  for  duplicating  diameters;  this  combination 
does  away  with  considerable  measuring  and  calipering. 


UKAi:  \  li;\V  uh-  THE  Unn.E  &  SHH'LEY  double-end  axle  LA.THE,  SHOWING   THE  UITUSnALLT    HKAVT  OONSTBXTCmON  Or  THE 

BED  AND  BBACING  FOE  THE  INCLINED  TAIL  STOCK  WAYS. 


The  carriages  are  provided  with  separate  ways  from  those 
used  for  the  tail  stocks,  and  are  calculated  to  properly  take 
care  of  the  heavy  stresses  in  cutting  directly. 

Throughout  the  entire  length  of  the  bed  are  four  vertical 
beams,  or  webs,  so  placed  that  the  thrusts  on  the  tail  stock  act 
up  through  the  two  rear  webs,  while  the  two  front  webs  come 
directly  under  the  carriage  and  receive  the  entire  downward 
pressure  of  the  cutting  tool. 

The  driving  mechanism  of  this  tool  is  particularly  of  interest. 
It  consists  of  a  three-step  cone,  having  diameters  of  20,  25  and 
30-ins.  by  6^/^-in.  face,  and  the  inner  end  of  its  shaft  is  con- 
nected through  two  changes  of  gearing  directly  to  a  short  driv- 
ing shaft  at  the  rear  of  the  lathe  as  shown.  This  driving  shaft 
is  geared  into  the  central  driving  headgear,  30  inches  in  diam. 
by  4-in.  face,  mounted  between  bearings  at  the  center  of  the 
bed.  A  special  equalizing  driving  plate,  having  for  an  extreme 
a  15-in.  opening  through  the  center  greatly  facilitating  the  in- 
sertion and  removal  of  axles,  transfers  the  power  to  the  axle. 
The  ratios  of  gearing  between  the  cone  pulley  shaft  and  central 


The  tail  stocks  are  shaped  so  as  to  allow  the  carriages  to 
pass  them  when  starting  a  cut  at  the  end  of  the  axle;  in  usin  ; 
more  than  one  tool  this  feature  is  of  the  greatest  important 
A  rack  and  pinion  movement  facilitates  the  movement  of  boi 
tail  stocks  to  accommodate  different  lengths  of  axles,  and  a  pav  ! 
at  the  rear  of  each  engaging  in  this  rack,  forms  a  positive  \o< 
against  outward  movement.    The  tail  stock  spindle,  instead  ' 
being  round,  is  made  in  the  form  of  a  dovetail,  and  a  gib  is  pi 
vided  at  the  bottom  for  taking  up  wear. 

The  feeds  obtainable  on  this  lathe  are  six  in  number,  as  fo' 
lows:   3,  5,  8,  11,  16  and  32  to  1  inch,  anyone  of  which  can  ' 
obtained  by  a  simple  movement  of  a  lever  at  the  head  of  t! 
lathe  while  the  machine  is  running.    All  gears,  with  the  exce  - 
tion  of  the  large  central  driving  gear,  are  cut  from  steel.    Ge.  r 
covers  are  provided  for  the  exposed  gears  and  add  greatly    ' 
the  handsome  appearance  of  the  machine.    This  tool  is  fltt'  1 
with  an  oil  pump,  piping  and  pan,  and  a  crane  for  handling  t  >' 
axles.    The  weight  of  this  lathe,  complete  with  regular  count'  r 
shaft,  oil  pump  and  pan,  is  about  19,000  pounds. 
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A  NEW  DESIGN  OF  AIR    COMPRESSOR. 


Chicago  Pineumatic  Tool  Company. 


The  air  compressor  shown  in  the  accompanying  engraving  is 
a  new  type  of  compressor  which  was  recently  brought  out  by 
the  Chicago  Pneumatic  Tool  Company  and  is  being  built  at 
their  air  compressor  works  at  Franklin,  Pa.  This  new  com- 
pressor is  designed  to  meet  the  growing  demand  for  an 
efficient,  simple  and  compact  compressor  furnished  at  a 
moderate  price,  and  represents  the  highest  development  in  this 
class  of  machinery.  They  are  building  this  form  of  compressor 
in  a  variety  of  sizes  and  styles,  starting  with  a  minimum 
rapacity  "f  30  cu.  ft.  of  free  air  per  minute,  single,  duplex  or 


genuine  babbitt  metal.  The  compressor  has  two  balance 
wheels,  one  on  each  side,  of  sufficient  weight  to  insure  smooth 
operation, 

A  pressure  regulating  governor  is  provided,  to  automatically 
control  the  operation  of  the  compressor  in  accordance  with  the 
demand  for  air,  working  in  connection  with  a  speed  governor 
for  regulating  the  speed  of  the  engine.  An  unloading  device  is 
provided  to  relieve  the  compressor  of  all  load  when  the  desired 
air  pressure  is  obtained,  and  automatically  cause  it  to  resume 
delivery  when  the  storage  pressure  becomes  reduced. 

These  compressors  are  submitted  to  a  working  test  before 
shiimunt  and  although  designed  primarily  to  supply  com- 
pressed air  power  for  operating  pneumatic  tools  in  railroad 
shops,  machine  shops,  foundries,  shipyards,  and  stone  yards 
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compound,  actuated  by  steam,  belted,  chain  .ifll'iven,  or  geared 
to  an  electric  motor. 

The  frame  is  of  box  section  design,  with  large  factor  of 
safety  to  withstand  the  strains  when  working  at  maximum 
load;  it  is  withal  graceful  in  outline,  with  the  style  of  bored 
cross-head  guide,  and  enclosed  provisions  for  catching  and  re- 
moving drip  from  bearings  and  stuffing  boxes.  When  furnished 
complete  with  base,  as  shown,  the  compressor  is  entirely  self- 
contained,  obviating  the  necessity  of  expert  services  in  erect- 
ing, and  also  reducing  the  cost  of  foundations. 

The  type  of  steam  valves  used  on  cylinders  under  12  ins. 
diameter  is  the  plain  slide  type,  and  they  are  accurately 
scraped  to  seat  and  securely  fastened  to  the  rod.  When  the 
•ylinders  are  12  Ins.  in  diameter  and  larger,  the  Meyer  system 
of  adjustable  cut-off  valves  and  gear  is  provided.  .    =  "  ' 

The  air  valves  are  of  the  poppet  type,  made  from  high  grade 
steel,  having  removable  seats  and  guides,  easily  renewed  or 
repaired  and  thoroughly  guarded  from  entering  cylinder  in 
f-ase  of  breakage.  They  are  placed  radially  in  cylinder,  making 
them  readily  accessible,  ensuring  accurate  seating,  and  reduc- 
ing wear  to  a  minimum.  The  air  cylinder  and  its  heads  are 
completely  water  jacketed,  with  thorough  circulation  of  water, 
affording  equal  cooling  at  all  points. 

The  pistons  are  of  the  solid  type  with  cast  iron  spring  rings 
accurately  fitted.  The  shaft  is  of  the  center  crank  type,  with 
•'-xceptionally  heavy  crank  arms,  and  is  made  very  heavy  of  the 
••est  open  hearth  steel.  The  cros.s-hnad  is  of  cast  Iron  with  ad- 
Mistable  shoes  at  top  and  bottom  and  the  connecting  rod  is 
'tted  with  bronze  cross-head  pin  boxes,  having  the  wedge  ad- 
JUStweut;   tbe  crank  pin  end  js  o{  the  marine  type,  lined  witb 


they  are  equally  suitable  for  actuating  rock  drills,  coal  cutters 
and  other  machinery  in  mines,  tunnels,  and  quarries,  pumping 
water  by  the  air  lift  system  and  for  every  other  purpwse  to 
which  compressed  air  is  applied. 


AMERICAN    BRAKES  IN   RUSSIA. 


The  manner  in  which  the  equipment  of  the  Russian  railways 
with  American  air-brakes  received  its  greatest  impetus  has  not 
boon  widely  known,  and  may  be  of  intere.st.  .V  very  serious  acci- 
dent occurred  on  one  of  the  Rus.sian  stjite  raihvay.s  about  the  year 
1895,  when  a  hand-brakod  train  ran  into  an«l  telescoped  a  train 
that  waji  .standing  on  the  track  alioad  of  it.  thereby  killing  several 
people  and  doing  a  groat  deal  of  damage.  At  that  time  it  was  th« 
custom  of  the  Government  Railway  Department  to  equip  only  its 
pa.ssenscr  trains  with  the  air-brake,  leaving  the  freight  brakes  to 
be  applied  by  hand.  in  the  cour.se  of  the  inquiry  that  followed 
this  freight-train  di.six.ster.  the  Emperor  asked  the  Minister  of  Ways 
and  Coraraunications  to  explan  how  it  had  happened,  and  that 
official  .stated  that  if  the  freight  service  also  had  been  equipped 
with  .\niorican  automatic  air-brakes,  the  accident  would  not  have 
occurred.  To  this  the  Emperor  replied,  "Why  were  they  not  SO 
equipped?" 

Such  a  reply  from  that  monarch  was  equivalent  to  a  command ; 
all  the  previous  troubles  in  the  way  of  lack  of  funds  were  speedily 
put  to  the  vanishing  test,  and  a  coinmis-sion  was  formed  from  the 
^finistry  of  Ways  and  CommunicatioiLs  to  study  up  and  recom- 
ineiid  the  best  automatic  air-brake.  After  some  time  this  com- 
mission derided  to  j)ut  to  the  test  five  companies  who  were  com- 
jK^ling  for  the  tive-year  contract  for  ?T.OOO,(XH)  worth  of  brakes 
which  the  Government  needed  at  that  time,  They  consequently 
invited  eacU  company  to  send  equipments  for  a  50-car  train,  wbicb 
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was  to  be  equipped  with  each  type  of  brake  in  turn,  and  put 
through  the  same  series  of  tests.  As  a  result,  the  Westinghouse 
air-brake  was  chosen,  and  as  the  Government  contract  stated  that 
the  brakes  should  be  mado  in  Kussia.  a  Wostinghouse  factory  was 
at  once  started  in  St.  Petersburg.  From  the  day  that  the  report 
of  the  commLxsion  was  accepted  to  this  the  We.stinshou.se  Com- 
pany has  supplied  all  the  railway  brakes  for  the  Kussiau  Govern- 
ment. A  statement  was  recently  made  that  a  large  order  fur  loco- 
motive brakes  had  been  given  to  a  competing  American  concern, 
but  this  is  erroneous.  The  order  was  for  1.000  sets  of  Westing- 
house  locomotive  brakes.  The  policy  of  th»'  Uiussian  Government 
demands  that  all  material  which  is  to  be  used  in  connection  with 
Government  contracts  nui.st  be  made  in  Uiussia  by  a  Russian  com- 
pany. There  is  no  other  Kussian  l)rake  company  in  existence  at 
the  present  time  than  the  Wi>stinghouse  ;  none  other  ha.s  received 
a  charter.  ^^_^ 

THE   "HANDY"    JOURNAL  BOX    JACK   BLOCK. 


Im)|{ 


rilK     RkMOVAI.      AM)      RKNKWAI-     »»l-     JoLltNAl.      Bl!  \.SSKS     A  \  L> 

Wlim.es. 


^\'hile  the  removal  of  journal  bearing  and  wedges  and  the 
insertion  of  fresh  ones  is  in  a  way  a  very  simple  operation,  it 
often  becomes  very  troublesome  because  of  the  lifting  of  the 
car-wheel,  when  the  load  is  lifted  by  the  jack  under  the  journal 
box.  The  result  of  this  lifting  of  the  wheel  is  that  the  bearing 
and  wedge  are  not  freed  so  that  they  can  be  taken  out:  the 
usual  procedure  under  such  circumstances  is  to  gather  from 
two  to  four  men  to  assist  the  man  with  the  ja(  k-block,  bars 
and  levers  l)eing  required  to  hold  the  wheel  down  so  as  to  free 
the  hot  or  worn  bearings,  from  all  load  and  permit  them  to  be 
lifted  out,  without  loss  of  time,  for  the  insertion  of  the  new 
bearings.  Trains  are  often  delayed  and  blockades  caused  by 
the  time  consumed  in  changing  bearings  on  the  road.    There  is 
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also,  of  course,  a  great  deal  of  unnecessary  time  and  labor  spent 
in  the  repair  yards  in  changing  bearings  with  the  usual 
methods. 

The  device  here  illustrated  is  designed  to  reduce  the  time 
and  labor  in  changing  bearings  both  on  the  road  and  in  yards. 
It  is  claimed  that  one  man  with  any  good  journal-box  jack  and 
with  this  Handy  journal-box  jack  block  can  change  bearings 
in  from  five  to  ten  minutes. 

The  device  consists  of  a  ba-sr.  or  block,  of  oak,  9  ins.  x  2'.j 
ins.  X  26  Ins.,  which  is  intended  to  rest  on  the  ties  or  ballast 
beneath  the  journal  box  and  carry  the  journal  box  jack.  On 
the  inner  edge  of  the  block  a  malleable  casting  is  secured  by 
top  and  bottom  flanges  for  riveting  through,  which  casting  has 
u,  vertical  post  with  teoih  on  (he  edge  next  to  the  wheel;  fitting 
lOCh'^ely  over  this  post  is  ^  hook-like  piece,  as  sliown,  ^so  of 


malleable  iron,  having  a  tooth  or  lip  for  engaging  with  the  teetl 
on  the  post  to  prevent  it  from  slipping  upwards  when  the  straii 
is  applied — in  this  way  it  resists  the  tendency  of  the  wheel  t' 
lift  by  projecting  over  and  engaging  the  rim  of  the  w-heel. 
Ample  adjustment  for  varying  heights  is  provided  by  the  teetb 
extending  the  full  length  of  the  po.st.  for  locating  the  hook  ai 
different  positions  on  it.    A  handle  is  provided  on  the  opposite 
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edge  of  the  block  from  the  post  for  carrying  the  device  by. 
F'urlher  particulars  regarding  this  interesting  and  convenient 
tool  cau  be  secured  from  the  manufacturers,  the  Handy  Car 
Equipment  Company,  890  Old  Colony  Building,  Chicago,  111. 


BOOKS  AND  PAMPHLETS. 


Iron,  Steel  and  Other  Allo.vs;  a  Treatise  on  .\llo.vs.  By  Henry  M. 
Howe.  I'rofes.s(ir  of  Meraliiir;:y.  Columbia  I'niversity.  Pnb- 
lislird  b.v  S;ui\eiir  <&  Wliiiiiiig.  44<5  Treiiiont  Street.  Boston. 
Mn.ss.     I'rice.  .'^■"'•. 

This  book  is  a  thoroi'gli  nnd  concise  summary  of  present  knowl- 
»Mlge  re,garding  theory  and  lu'actical  api»Iications  of  metallography. 
The  work  gives  the  es.sential  features  of  the  proce.s.ses  now  used  for 
product  ion  of  iron  and  steel,  together  with  a  dear  statement  of 
the  priiici|)les  mid  eireets  of  heat  troatiiieut.  If  w  ill  lie  tomid  a  must  useful 
aid  to  nianufactureis  liaviie.^  to  do  with  iron  au<l  steel  pr<Kluets,  as  well  as 
also  to  the  .student  and  iK-ginner. 


The  Daughter  of  a  Magnate.  P,y  Fnuik  H.  Spearman.  I'ublished 
bv  Charles  Scribner's  Suns,  l.">.t  Fifth  Avenue,  New  York. 
Price,  J?1..">0. 

The  railway  is  one  of  the  greatest  human  institutions  and  the 
manner  of  its  development  and  character  of  its  .service  to  mankind 
renders  it  a  field  for  rom;uice.  which  thus  far  has  been  but  little 
cultivated.  Mr.  Spearman  has  been  very  succes.sfnl  in  this  story, 
which  has  the  real  fire  and  life  of  the  railroad  and  gives  an  idea 
to  the  uniniti.Ued  of  the  insjtiration  of  railm.id  life.  The  book 
will  be  read  with  pleasure  by  thosQ,  who  live  in  the  atmosphere  of 
railroad  work  and  with  interest  and  profit  by  those  who  only  know 
of  it  by  hearsu}'. 


Threads  and  Thread  Cutting.  Jiy  Cohin-Stabel.  .'{2  pages,  (i  x  U 
inches,  in  iiiuniililei  form.  The  fourth  of  :i  series  of  practical 
pai)ers,  each  complete  in  itself.  I'l-.blished  by  the  Derry- 
CoUard  Co..  250  l?roadway.  New  York.      Price,  25  cents. 

This  is  another  of  the  series  of  pnictical  papers  published  by  this 
company,  which  will  be  of  interest  to  every  machinist.  Thread 
cutting  hns  its  little  mysteries  for  one  until  the  matter  contained  in 
this  p.'uuphlet  is  studied.  It  makes  clear  many  of  the  intricacies  of 
thread  cutting  and  serves  ;us  an  introduction  to  all  kinds  of  threa<l 
(  utting.  It  contains  a  nnnd)er  of  handy  little  kinks,  gives  man.\ 
useful  tables,  ami  includes  also  the  subject  of  thread  milling.  Tli' 
pamphlet  is  well  illustrated  and  is  well  printed  on  an  eicellen- 
l>aper.  uiaking  a  very  attractive  ])amphlet  and  one  that  will  bt 
appreciated  by  any  machinist. 


Fowler's  l^hntrical  Engineers'  Y'ear  Book,  and  Director.v  of  Light 
ing  :ind  I'ower  Stations,  for  1904.      Published  by  the  Scientili 

,..-  I'ublishing  Company.  Manchester,  England.  .^.30  pages,  pocke' 
size,  bound  in  imitation  leather.  Price,  Is.  9d. ;  probable  cos 
in  this  country,  about  7r»e. 

This  well-known  little  reference  book  has  been  brought  up  to  dat 
by  the  addition  of  the  Iii-stitution  of  IClec-trical  Eu;^ineeis  rc\  isi 
gi>neral  rules  tor  wiring,  and  the  Boaitl  of  Tiade  ivgulatiojis  aTi 
statutory  rules  rel;iting  to  tmmwiiys.  light  rnilroads  and  ele<'tri 
lighting.  Many  jiortions  h.ive  been  rewritten,  as,  for  iu.stauce. 
tliobe  ou  mciUiuriug  instruments,  electric  di:>tribution,  meter*  an<l 
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2s'ew  uiatlor  has  been  iutioduced  relating  to  alteruating- 


.  uriout  lrau.smis*<ioa  aud  inductiou  motors.  The  directory  of  elec- 
tric Ii"'lil.  power  aud  traction  .stations  of  ilie  United  Kinjidoui,  which 
i.s  a  feature  of  thiii  book,  has  been  revised  and  brought  up  to  date, 
nd  the  particulars  of  over  500  installations  are  given.  The  .success 
ui  this  little  work  is  to  a  large  extent  due  tu  the  continuous  and  pauis- 
lakiu-  elVuits  that  have  been  made  to  improve  its  usetiduess  and  keep  it 
ibruist  of  the  times,  and  its  favuraMe  recv-ptiou  is  a  warm  testimonial 
oL  ltd  value.  Wliilo  the  Ijook  is  piimarily  adapted  to  the  use  of  British 
eu  'ineers,  it  is  also  of  value  to  those  who  may  have  frequent  utsed  of  a 
i\-udy  lelereiiee  to  sulijects  and  piinciples  jHirtaiuing  to  electrical  eu- 
;.iiit'erinij. 


and  heavy  cuts,  and  will  also  turn  the  hardest  materials  in  either 
cast  iron  or  steel.  Their  long  experience  enables  them  to  guarantee 
uniforaiiiy  in  every  bar  supplied. 


.Machines  and  Tools  Employed  ill  Working  Sheet  MeluLs,  By  U. 
iJ.  Uodgaon,  i'uOhsiied  by  the  Tecunical  Puolitlimg  Co., 
Limited.  D.  \  an  JSosirand  Co.,  Warren  St.,  2s'ew  iork,  I'JUo 
Trice  Four  Shillings  aud  JSix  i'ence. 

This  book  is  by  the  author  of  Emery  Grinding  Machinery,  and 
die  work  tirst  appeared  serially  in  the  pages  of  The  fratlival  En- 
yintcr,  being  now  put  into  book  form  at  the  request  of  many 
readers  of  the  articles.  This  subject  is  generally  understood  only 
by  the  press-tool  makers,  because  of  the  fact  that  many  points  of 
technical  detail  surround  the  processes  of  pressing  work  from 
llat  sheets.  The  author  has  had  a  wide  experience  in  this  line  of 
development  and  presents  the  work  iu  the  hoi>e  of  aiding  engiueerii 
and  manutacturers  in  overcoming  some  ot  the  dithcuities  met  in 
technical  schools  and  workshops.  \\  liile  this  sort  of  machmei\> 
is  a  distinct  specialty,  it  is  well  to  know  where  to  look  foi  such 
thorough  treatment  of  the  subject,  as  this  work  presents.  Tne 
book  deals  with  materials  and  measurement,  gauges,  presses,  dies, 
luetai  spinning,  drawing,  stamping,  tools,  blank  dimensions  and 
pressures  for  cutting  blanks.  It  is  a  valuable  book  for  those  who 
work  iu  sheet  metal. 


Suplee's  Mechanical  Engineer's  Keference  Book.  A  Iland-Book  of 
Tables,  i-'ormuhis  aud  Methods  for  Engineers,  Students  and 
Draughtsmen.  By  lleury  11.  Suplee,  B.  Sc,  M.  E.,  Member 
.Vmerican  Society  of  MecUauical  Engineers.  I'ocket  Size,  Sol 
pages.  liound  in  lied  Leather.  I'ublished  by  J.  B.  L-ippm- 
cott  Co.,  Washington  Square,  rhiladelpliia,  I'a.  I'rice,  $5; 
with  patent  thumb  index,  $5.50. 

This  excellent  hand-book  has  boen  iu  preparatiba  for 'several 
years  by  Mr.  Suplee,  being  intended  as  a  successor  to  the  formerly 
well-known  reference  book  edited  by  John  Nystrom  and  also  pub- 
ii^lled  by  the  J.  B.  Lippiucott  Co.  It  is,  however,  an  entirely  new 
work,  and  nothing  of  the  old  hand-book  has  been  retained  except 
\viili  the  necessary  complete  revision  to  bring  it  up  to  date.  This 
work  is  particularly  well  equipped  with  tables,  and  has  an  un- 
usually large  amount  of  reference  matter.  it  is  divided  up  into 
doj.artmenis,  according  to  the  various  engineering  subjects,  each  of 
which  is  treated  very  fully,  and  the  entire  work  is  carefully  indexed. 
The  metric  system  has  received  careful  attention,  and  full  con- 
\ersion  tables  have  been  incorporated  in  the  work.  This  work  will 
lake  an  important  place  with  the  other  modern  hand-books  for 
engineering  practice,  and  will  be  highly  appreciated  by  those  desir- 
ing a  modern  mechanical  eugiueeriug  hand-book.  The  book  is  well 
i'riuted  on  a  lino  quality  of  paper,  and  is  beautifully  bound  in  red 
kaiher,  with  gilt  edges.  An  innovation  has  been  introduced  in  the 
patent  thumb  index,  on  the  dictionary  plan,  which  gives  marginal 
ludexes  to  the  various  engineering  subjects  treated  in  the  volume; 
tins  will  ijrove  a  great  convenience  for  quick  reference  work. 


We  beg  to  acknowledge  receipt  of  calendars  from  the  following 
tinn.s:  Morgan  Engineering  Company,  Alliance,  Ohio;  Cleveland 
I'ueumatic  Tool  Company,  Cleveland.  Ohio;  Ashton  Valve  Com- 
I'any,  Boston,  Mass. ;  ^•ational  Electric  Company,  Milwaukee,  Wis.  ; 
Kenuieott  Water  Softener  Company,  Chicago,  IIL ;  Ingersoll- 
.^irgeant  Drill  Company,  New  York  ;  the  «.  Drouve  Co.,  Bridge- 
port, Conn.;  H.  B.  Underwood  cV:  Co.,  Thiladelphia ;  American 
Meani  Gauge  and  Valve  Company,  Boston,  Mjuss. ;  Springfleld 
^la..-lnne  lool  Company,  Spiiuglield,  (J.;  Brady  Brass  Company,  x\ew 
i'>ik;    I'hoto  Engraving  Company,  New  York. 


L.  M.  Jones  &  Co.— We  are  in  receipt  of  a  beautiful  little  vest- 
pocket  diary  and  memorandum  book  entitled  'X  Daily  lieminder  of 
important  Matters,"  which  has  been  issued  by  B.  M.  Jones  &  Co., 
••'ston,  Ma.s.s.     It  is  artistically  bound  in  a  pretty  mottled  leather, 
•  lu  includes,  besides  interesting  tables  and  formuhe,  several  com- 
■r.iiensive  maps  of  portions  of  the  United  States  and  its  island 
ssessions.    This  little  volume  calls  attention  to  the  fact  that  their 
•  .lashets  special  high-speed  tool  steel  has  been  adapted  to  recent 
«-iluirements  and  is  capable  of  cutting  at  high  speeds,  coarse  feeds 


NEW  WORTHINGTON   PLANT. 


An  extensive  pump  manufacturing  plant,,  the  largest  in  this 
country  and  probably  in  the  world,  is  now  under  construction  at 
Harrison,  N.  J.  It  is  to  be  occupied  by  the  firm  of  Henry  R. 
Worthiugton,  who  employ  about  3,000  men  in  their  present  works 
at  South  Brooklyn,  L.  1.,  and  Elizabethport,  M.  J.  The  new  plant 
at  Harrison  will  accomodate  from  1,000  to  5,000  men  and  will  cost 
in  the  neighborhood  of  ^('-,000,000.  it  consists  of  a  main  machine 
shop  with  side  galleries  over  l,O0t>  ft.  long,  an  erecting  shop  592  ft. 
long  aud  of  the  same  section  as  the  machine  shop  and  a  high  erect- 
ing shop  -10  ft.  in  length  aud  four  galleries  in  height  in  the  side 
bays  connecting  the  two  shops.  The  main  foundry  is  GOO  ft.  in 
length  and  there  is  also  a  special  foundry  for  small  work,  410  ft. 
in  length,  with  a  building  l!00  x  GO  ft.  in  size  for  cleaning  castings 
connecting  the  two.  The  pattern  building  is  four  stories  high  and 
550  ft.  long,  and  is  divided  by  fire  walls  into  four  sections.  The 
north  section  will  be  used  for  offices  and  drafting  rooms;  the  ad- 
joining  section  for  the  pattern  shop  and  the  balance  of  the  structure 
for  pattern  storage.  The  power  bouse,  which  will  be  equipped 
w  ith  the  nio.-.L  modern  boilers,  engines  and  generators,  is  a  building 
17-  X  10-  ft.  Electric  power  distribution  is  to  be  employed 
throughout,  and  the  grotmds  will  be  illuminated  bj  electric  arc 
lights.  There  are  many  other  buildings  which  will  be  used  for 
packing,  storing  and  shipping  goods,  etc.  The  buildings  are  so  ar- 
ranged that  additions  can  be  built  when  the  work  demands  it.  Ail 
will  be  connected  by  a  complete  system  of  railroad  tracks  entering 
the  ends  of  the  buildings  and  placing  the  works  in  direct  com- 
munication with  the  Delaware,  Lackawanna  &  Western,  the  Erie 
and  the  I'enusylvauia  liailroad  systems.  The  new  plant  will  be 
de\oted  entirely  to  the  manufacture  of  water  works  machinery, 
water  meters,  cooling  towers,  condensers,  feed-water  heaters,  cen- 
trifugal pumps  and  steam  pumps  of  all  kinds. 

EQUIPMENT  AND  MANUFACTURING  NOTES. 

The  Chicago  I'neumatic  Tool  Company. — In  an  opinion  rendered 
December  21,  I'JOo,  the  United  States  Circuit  Court  of  Appeals 
(.now  the  court  of  last  resort  in  patent  litigation)  sustained  the 
validity  of  the  Boyer  patent  No.  537,r»2D  of  the  Chicago  Pneu- 
matic Tool  Comi)auy,  issued  April  IG,  1805,  and  declared  the  pneu- 
matic hammers  lUimufactured  by  the  Keller  Tool  Company  and 
sold  by  the  Philadelphia  Pncinnatic  Tool  Company  to  be  an  in- 
fringement of  claims  42,  45,  4G,  47  and  48,  awarding  a  decree  for 
an  accounting  and  a  perpetual  injunction  against  the  further  manu- 
facture, sale  or  use  of  infringing  tools.  Injunctions  will  therefore 
issue  agaiii-st  the  Keller  Tool  Company  and  the  Philadelphia  Pneu- 
matic Tool  Company  and  all  other  manufacturers,  dealers  in  and 
users  of  infringing  tools. 

In  the  lon'er  court  the  bill  was  dismissed  on  the  ground  of  non* 
infringement,  and  it  was  iu  the  Circuit  Court  of  Appeals  approached 
from  that  side.  The  patent  in  suit,  issued  to  Joseph  Boyer  in  1895, 
expressed  the  features  of  the  invention  in  a  large  number  of  claims, 
but  only  two  gi-oups  were  the  subject  of  consideration  in  the  court 
below.  These  cover  the  means  for  controlling  the  supply  pressure 
to  the  mechanism  by  valvisi  and  ducts  incorporated  in  the  handle 
of  the  tool  and  used  in  connection  with  passages  leading  to  the 
air  cylinders  through  portions  of  the  handle  which  is  grasped  in 
operating  it ;  these  claims  were  shown  to  be  infringed.  The  de- 
fendant was  found  to  be  making  use  of  a  throttle  valve  similarly 
located  in  the  handle  as  described  in  the  Boyer  patent ;  it  oi>erated 
equivalently  to  control  the  admission  of  fluid  pressure  into  and 
through  the  duct.  So  far  as  the  Boyer  claims  42  to  45  are  con- 
cerned, no  particular  form  of  construction  or  mode  of  operation  was 
specified  in  them,  and  none  is,  therefore,  to  be  imposed;  the  com- 
bination is  simply  that  of  a  throttle  valve  in  the  handle  in  con- 
junction w  ith  a  supply  duct  running  through  it,  and  that  is  all  that 
is  required  to  fultill  their  terms. 

The  utility  of  the  invention  was  assailed  on  the  ground  that  no 
tools  are  now  constructed  in  accordance  with  the  patent,  and  have 
not  been,  as  it  is  ssiid,  fiom  almost  the  time  it  was  ^i-anted  ;  but  this 
did  not  fairly  present  the  evidence.  The  plaintiff  testified  that 
some  200  tools  of  the  exact  construction  there  described  were  made 
and  sold  in  1894  :uid  1895,  but  were  recalled  on  account  of  improve- 
ments which  were  added  to  make  the  machine  inoiv  durable;  the>« 
were  embodied  in  two  subsequent  patents,  one  the  same  year,  in 
No\ember,   18*.».i,    and  the    other    iu    Janmtry,     lbli7,    but    wei-e    for 
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changes,  in  otljer  iiarls  of  the  iiisininaut.s,  llie  toiiibiuation  which  is 
here  involved  being  strictly  niaiutaiued  and  luUowed.  It  Ls,  of 
course,  true  that  the  tiexible  rubber  lube  method  of  closing  the 
valve  chamber  was  given  up  and  a  valve  of  .somewhal  different 
character  «ubstitutod.  llut  the  combination  in  is.sue  does  not 
depend,  as  we  have  seen,  on  the  particular  kind  of  valve  employed, 
and  the  change  was  therefore  no  abandonment  of  its  essential 
features,  which  still  obtain,  and  in  accordance  with  which  thou- 
sands of  tools  have  been  manufactured  and  disixjsed  of.  Their 
extended  use  in  the  shipyards,  railroad  shops,  boiler  works  and 
other  similar  industrial  establisluuents  throughout  the  country 
testifies  unanswerably  to  their  utility  and  value. 

This  unanimous  decision  of  the  United  ^States  Circuit  Court  of 
Appeals  in  favor  of  the  Chicago  I'neumatic  Tool  Couipauy  gives 
them  the  exclusive  right  to  manufacture,  sell  and  permit  others  to 
use  the  modern  pneumatic  hammer,  as  every  other  pneumatic  ham- 
mer on  the  market  infringes  their  >u^ialuet.lcuiuis.  They  stale  mcjst 
plainly  that  all  makes  of  pneumatic  hammers  are  declared  infringe- 
ments by  this  decision,  and  that  pneumatic  tools  can  be  purchiused 
only  from  them  without  liability  to  injunction  and  heavy  damages. 


O.  C.  Gayley,  manager  of  the  New   York  ofliee  ui  the  I'lessed  Steu 
(Jvki'  Co.,  has  been  elected  a  diiector  ot  the  Safety  Car  Heating  iV  Light- 
ning Co.,  succeeding  Edward  Lauterbach,  recently  rt-signed. 


The  many  friends  of  the  Colhu-Megtath  Supply  Company  will  be 
interested  to  learu  that  upon  January  1  the  tirm  name  was  changed 
to  the  Franklin  UaJlway  Supply  Company.  The  headquarters  of 
the  company  will  remain  at  Frjiuklin,  I'a.,  as  before.  It  is  ex- 
pressly stated  that  the  change  in  title  does  not  in  any  way  affect 
the  persoimel  of  the  company,  and  no  change  has  been  luade  in  the 
officials. 


Mr.  Willis  C.  Squire,  niecbaiiieal  engineer,  has  l»een  electetl  vice-presi 
dent  of  the  i-iocomotive  Appliance  Company,  with  oUicos  at  1014,  liilo  and 
IGIG  Chemical  Building,  St.  Louis,  31o.  Mr.  Squire  is  *well  known  as 
mechanical  engineer  for  the  "Frisco  system,  and  pre%  ious  to  that  as  engi- 
neer of  tests  for  the  Saute  Fe  system.  Mr.  Squiio's  large  experience  iu 
railroad  and  locomotive  work  ospecially  lits  him  for  the  Lmsiuess  in  which 
he  is  now  engaged. 


We  are  pleased  to  learn  that  the  Ajax  Metal  Company,  of  I'liila- 
delphia,  Pa.,  have  purchased  the  bu.siness,  plant,  good-will  and 
lixtures  of  the  late  Bates  Metal  Company,  of  Birmingham,  Ala., 
and  will  continue  the  metal  business  in  all  its  branches,  under  the 
name  and  title  of  the  Ajax  Metal  Company  of  the  South,  at  Birm- 
ingham, Ala.  This  new  departure  will  materially  assist  the  Ajax 
Metal  Company  in  caring  for  its  extensive  business  in  the  South, 
and  will  be  welcomed  by  their  many  friends  in  that  territory.  The 
Ajax  Company  has  the  best  wishes  of  this  journal  for  a  prosperous 
year  to  come. 


At  a  recent  meeting  of  the  board  of  directors  of  the  Coasolidated 
Railway  Electric  Lighting  and  Fyuipmeut  Company,  held  January 
13,  Colonel  John  T.  Dickinson,  heretofore  their  general  agent,  was 
elected  second  vice-president,  in  charge  of  negotiations  with  the 
railway  companies  for  the  use  of  the  Consolidated  "Axle  Light" 
system  of  electric  car  lighting.  It  will  also  be  remembered  that 
the  company's  general  olHces  were  recently  moved  from  lUO  Broad- 
way to  the  llanover  liauk  building,  corner  I'ine  and  Na.ssau  streets, 
New  York  City. 


The  Loomis-Pettibone  Gas  Machinery  Company  has,  after  their 
recent  increase  iu  capital,  been  merged  with  the  Ilolthol!  Machinery 
Company,  of  Milwaukee,  Wis.,  under  the  new  cori)orate  name  of 
Power  and  Mining  Machinery  Company.  Extensive  improvements 
and  additions  are  now  being  made  to  their  Milwaukee  plant  to 
meet  the  increasing  demand  for  the  American  Crossley  Gas  En- 
gines, the  Loomis-Pettibone  Gas  Apparatus,  and  llolthoff  Mining 
Machinery.  The  Loomis-Pettibone  gas  producers  have  established 
for  themselves  a  world-wide  reputation  as  the  only  gas  producers 
successfully  generating  a  fixed  gas  for  power  and  metallurgical 
work  from  either  anthracite  or  bituminous  coals,  coke  or  wood. 
The  Crossley  gas  engine,  of  which  there  arc  over  50,000  in  opera- 
tion, and  which  this  company  are  now  building  as  the  A\merican 
licensees,  effects  remarkable  economies ;  it  is  assured  by  their  guar- 
antee to  produce  power  with  a  consumption  of  1  lb.  of  good  bitum- 
inous coal  per  brake  horsepower  hour.  The  manufacture  of  min- 
ing, smelting  and  milling  plants  and  machinery  will  be  continued 
under  Mr.  Uoltboff's  personal  supervision. 


Owing  to  a  large  increase  in  their  business  throughout  the  West, 
Manning,  Maxwell  &  Moore  have,  for  Uie  benefit  of  their  customers, 
arranged  to  establish  a  Western  branch  ofiice  and  salesroom  at 
Nos.  li'J,  24:  and  liG  South  Canal  street,  Chicago,  where  they  will 
carr.\  a  full  and  complete  line  of  the  goods  manufactured  by  them, 
thus  enabling  them  to  fill  orders  from  the  Western  territory  with 
promptness.  The  Western  otiice  will  be  in  charge  of  Mr.  H.  S. 
Whitney  and  Mr.  M.  A.  Hudson,  who  have  been  connected  with 
this  tirm  for  a  number  of  jears.  All  of  the  friends  and  customers 
are  invited  to  call  at  the  new  office,  where  they  will  find  a  most 
complete  assortment  of  goods  manufactured  by  the  Uayden  & 
Derby  Manufacturing  Company,  the  Ashcroft  Manufacturing  Com- 
pany, the  Consolidated  Safety  Valve  Company,  and  the  Hancock 
Inspirator  Company,  in  stock  ready  for  immediate  delivery. 


One  of  the  features  of  the  new  plant  of  the  B.  F.  Sturtevant  Co. 
at  Hyde  I'ark,  Mass.,  peculiarly  indicative  of  the  permanent  char- 
acter of  the  new  works  now  under  construction,  is  the  steam  tunnel, 
•IV2  ft-  in  width  aild  0',^  ft-  high,  extending  from  the  power  plant  to 
the  most  remote  part  of  the  manufacturing  buildings,  a  total  dis- 
tance of  about  81X>  ft.  Thus  tunnel,  which  is  of  concrete  construc- 
tion, will  not  only  accommodate  all  of  the  steam  piping,  but  also 
the  electric  wires  for  power,  light,  telephone,  standard-time  clock, 
and  other  service,  together  with  oil,  hot-water  and  other  pipes  for 
general  distribution  to  the  various  buildings  of  the  plant.  None  of 
tiiese  fi  atunw  of  the  equipment  will  be  carried  above  ground  at  any 
outdoor  pdiui.  \\  hile  the  expense  of  such  an  installation  is  neces- 
sarily large,  the  cou\enience  of  access  for  changes  and  repairs  will 
in  the  future  much  more  than  offset  any  fixed  charges  thereon. 


The  new  mechanical  system  for  operating  window  sashes  and 
shutters,  recently  placed  on  the  market  by  the  G.  Drquve  Company, 
of  Bridgeport,  Conn.,  and  known  as  the  Lovell  apparatus,  is 
destined  to  revolutionize  business  in  this  important  line.  The 
extent  of  the  approval  which  this  apparatus  has  met  from  mill 
owners,  railway  companies,  factories,  etc.,  has  been  such  that 
equipment  for  operating  over  00,000  feet  of  window  sash  has  .l)eeu 
sold  in  the  past  year.  With  the  Lovell  system  a  line  of  sash 
500  feet  long  can  be  operated  from  one.  station  if  desired.  It 
makes  no  difference  what  kind  of  sash  is  to  be  opened ;  the  appar- 
atus works  equally  well  with  sash  hung  from  the  top,  pivoted  at 
the  sides  or  at  the  top  and  bottom,  or  hinged  at  the  bottom ;  it  can 
also  be  applied  to  sliding  or  ordinary  lifting  windows.  As  the 
operating  station  for  an  entire  building  Ls,  unless  otherwise  ordered, 
always  placed  on  the  wall  at  the  end  or  side  of  a  building,  in  case 
of  lire  the  windows  can  be  quickly  closed,  while  the  people  are 
leaving  the  building — this  is  a  feature  which  will  appeal  at  once 
to  owners  for  use  in  large  factories  and  mills,  railway  shop  build- 
ings, etc.  Owners  of  factories  and  shops  have  long  been  looking  for 
a  system  which  would  give  perfect  ventilation  and  permit  of  being 
operated  easily  and  quickly  in  case  of  storm  or  emergency.  This 
aparatus  is  strong,  durable  and  practical,  and  the  Drouve 'Company 
justly  feel  that  they  have  at  last  succeeded  in  producing  a  perfect 
opening  device,  and  they  will  cheerfully  submit  estimates  for  erect- 
ing the  apparatus  in  any  part  of  the  country.  Their  skylights  and 
sheet-metal   work  are  favorably  known  everywhere. 


That  veteran  but  gay  and  graceful  minstrel,  George  H.  Primrose, 
who  has  been  nearly  thirty-five  years  on  the  stage,  and  still  gives 
the  impression  of  perennial  youth,  had  something  to  say  recently 
about  the  Proctor  playhouses,  in  which  he  is  at  i)resent  playing  a 
somewhat  extended  engagement  at  a  joyful  salary  of  something  very 
close  to  $1,000  per  week.  "I  have  never  passed  a  more  pleasant 
engagement,"  said  Mr.  I'rirarose,  "than  I  am  now  enjoying  on  the 
stages  of  Mr.  I'roctor's  various  theaters.  They  show  most  con- 
clusively the  high  degree  of  perfection  attained  by  the  modem 
vaudeville  playhouse.  Twenty,  ye.-!,  even  ten,  years  ago,  I  would 
not  have  believed  it  possible  that  the  patrons  of  what  we  were  then 
wont  to  <all  a  variety  show  would  ever  be  enabled  to  enjoy  their 
favorite  form  of  entertainment  amid  luxurious  surroundings,  man- 
aged with  such  rare  skill,  and  affording  so  much  delight  to  the 
thousands  of  people  gathered  within  the  four  walls.  Not  alone 
does  the  beauty  of  the  theaters  themselves  compel  attention,  but  in 
the  careful  detail  of  the  handling  of  the  stage  there  is  much  to 
wonder  at  and  praise."  An  advantage  of  the  Proctor  theaters  is 
that  they  are  safe  and  protected  from  fire. 


Wanted. — Copies  of  the  Amebican  Engineer  and  Railroad 
.ToUKNAL  for  the  months  of  February,  March,  April  and  May  of 
1899.    Address  replies  to  this  office. 
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RAILWAY    SHOPS. 


BT   B.    H.   SOULE. 


XI. 


THE  FOr.NDRY. 


Although  but  few  of  the  present  railway  shop  plants  actually 
Include  an  iron  foundry,  yet  the  importance  of  promptly  secur- 
ing castings  is  so  obvious  that  the  foundry  becomes  an  im- 
portant factor  in  the  output  results  of  any  large  shop;    and, 
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chine  Co.,  at  Montreal,  Canada,  the  foundry  forms  a  wing  to 
the  machine  shop — an  unusual  arrangement,  but  one  making  a 
very  convenient  working  combination,  and  particularly  justified 
by  Canadian  weather  condtions. 

The  foundry  floor  plan  does  not  necessarily  conform  to  any 
very  definite  type,  as  practice  furnishes  examples  of  many 
different  shapes  and  proportions,  but  the  desire  to  use  traveling 
cranes  instead  of  depending  entirely  on  swing  cranes  leads  to 
the  use  of  buii<..ings  with  one  or  more  main  longitudinal  bays, 
and  with  side  bays  for  auxiliary  purposes.  Beyond  this  gener- 
alization it  can  be  said  that  there  is  no  such  thing  as  a  foundry 
plan  for  universal  use,  but  that  each  plant  should  be  adapted  to 
its  special  conditions.  The  cupolas  are  always  at  one  side  of 
one  of  the  crane-serv6d  bays,  but  not  always  at  the  middle  of 
its  length,  as  it  saves  time  and  steps  to  have  the  cupolaa 
located  near  the  light  work,  which  is  hand  poured,  leaving  the 
heavy  work  to  be  reached  by  the  crane  ladle;  this  feature  of 
cupola  location  is  to  be  found,  for  instance,  at  Schenectady, 
N.  Y.  (General  Electric  Co.),  Chicago  Heights,  111.  (The  Sar- 
gent Co.),  and  Reading.  Pa.  (Philadelphia  &  Reading  Railroad). 

In  the  side  bays  are  found  all  such  subsidiary  features  as 
light  moulding,  machine  moulding,  core  ovens,  flask-makers 
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now  that  output  is  recognized  as  the  criterion  by  which  both 
the  design  and  the  operation  of  a  plant  aie  to  be  judged,  it  is 
probable  that  a  greater  proposition  of  railway  shop  foundries 
will  be  built  in  the  future  than  have  been  in  the  past.  Nearly 
pvery  railway  has  its  own  brass  foundry;  while  none,  in  this 
country  at  least.  undertrHes  the  manufacture  of  either  malle- 
^>>le  iron  or  steel  cast  gs.  There  are  so  few  thoroughly 
modern  foundries  to  be  found  in  connection  with  railway 
>f'ops  that  it  will  be  necessary  to  include  outside  foundries  in 
o  consideration  of  the  question. 

Assuming  that  there  is  but  one  foundry  on  a  system  it  should 

preferably  be  a  component  part  of  the  principal  shop,  and  the 

foundry  building  should  be  located  as  closely  and  conveniently 

as  possible  to  both  the  machine  shop  and  the  storehouse-the 

liachine  shop  as  the  point  of  greatest  local  consumption,  and 

ne  storehouse  as  the  shipping  point  for  forwarding  castings  to 

uiiying  points;    for  it  will  be  found  that  no  other  department 

riaifl        w^^'^^  ^"^^^  ^**  ^'■^^^  ^  quantity  and  weight  of  mate- 
is  as  the  foundry  does.    The  location  of  the  foundry  build- 
tern     h'"^  determined  by  these  considerations,  the  pat- 
proxi    it^   *°^    P^^^ra   storehouse   should    be   kept    in    cloae 
°» ty  to  it.    At  the  new  shops  of  the  Locomotive  and  Ma^ 


room,  blower  room,  lavatories,  cleaning  and  shipping  facilities, 
and  in  a  few  instances,  the  brass  foundry.  Toe  operation  of 
cleaning  castings,  while  in  general  done  somewhere  within  the 
main  building,  is  often  provided  for  (especially  in  the  treat- 
ment of  light  castings)  by  special  rooms  or  wings.  Sand 
storage  is  always  provided  for  in  modern  foundries,  generilly 
in  separate  sheds,  but,  in  a  few  cases,  within  the  main  building 
itself;  one  authority  advocates  providing  for  sand  storage  in 
the  original  design  by  brick  walled  sheds  on  the  outside  of  the 
main  walls  of  the  building,  the  moderate  amount  of  heat  trans- 
mitted to  the  sand  through  the  main  wall  serving  to  keep  the 
sand  in  workable  condition  throughout  the  winter. 

The  section  of  the  three  bay  type  of  foundry  is  influenced 
by  several  factors,  the  principal  one  of  which  is  the  crane  spaa 
of  the  central  bay;  the  over  all  width,  in  five  recent  examples. 
is  as  follows:  Trafford  City,  Pa.  (Westinghouse),  184  ft.: 
Schenectady.  N.  Y.  (American  Locomotive  Co.),  175  ft.;  Bum- 
ham,  Pa.  (Standard  Steel  Works,  owned  by  the  Baldwin  Loco- 
motive Works),  158  ft.;  Harrison,  N.  J.  (Henry  R.  Worthing- 
ton),  143  ft.,  and  Reading,  Pa.  (Philadelphia  &  Reading  Rail- 
road), 130  ft.  The  height  from  floor  to  lower  chord  of  roof 
trusses  in  the  central  bay  would  be  influenced  largely  by  the 
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size  of  the  castings  to  be  handled.  In  the  case  of  the  Reading 
Foundry — the  only  railroad  foundry  of  the  five — this  height  is 
35  ft.  The  new  foundry  of  the  MontrearLocomotive  &  Machine 
Co.  is  of  the  two-bay  type  and  the  height  is  only  29  ft.,  but  as 
an  active  foundry  develops  gas,  smolie  and  steam,  good  light 
and  ventilation  are  desirable,  and  a  height  of  35  ft.  is  prefer- 
able. The  spacing  of  the  columns  (longitudinally)  varies 
greatly;  for  instance,  at  Schenectary,  N.  Y.  (General  Electric 
Co.)  it  is  40  ft.;  at  TrafEord  City,  Pa.  (Westinghouse),  32  ft.; 
at  Reading  (Philadelphia  &  Reading  Railroad),  20  ft.;  and  at 
Harrison,  N.  J.  (Worthingtons  Light  Casting  Foundry),  12  ft. 
The  wider  spacing  makes  the  use  of  the  floor  more  flexible,  and 
permits  post  cranes  (whether  fixed  or  portable)  to  sweep  wider 
areas  of  central  and  side  bays.  The  12  ft.  spacing  at  Harrison 
is  a  special  case,  as  the  light  castings  foundry  floor  was  to  be 
divided  into  transverse  working  strips  12  ft.  wide,  each  having 
its  own  overhead  crane;  this  required  that  the  roof  trusses 
should  be  placed  on  12  ft.  centers. 

Traveling  cranes  are  a  feature  of  all  the  newer  foundries,  and 
their  capacities  will  be  found  to  range  from  150  tons  (Trafford 
City)  down  to  1  ton.  The  main  crane  at  Reading  is  of  10  tons 
capacity,  and  at  Montreal,  15  tons,  which  latter  size  is  more 
likely  to  be  taken  as  a  precedent  in  railway  practice.  These 
traveling  cranes  are  liberally  provided;  at  Hamilton,  O.  (Niles 
Tool  Works),  there  are  8,  at  Schenectady,  N.  Y.  (General  Elec- 
tric Co  ),  7;  at  Burnhara,  Pa.  (Standard  Steel  Works),  5,  and 
few  good  foundries  have  less  than  3.  Traveling  or  portable 
jib  cranes  are  also  a  notable  feature;  in  a  few  such  cases  the 
traveling  is  done  by  power,  but  in  more  cases  by  hand,  while 
the  hoisting  is  always  electric.  The  portable  jib  crane  is 
moved  from  column  to  column  by  the  main  traveling  crane, 
and  takes  its  hoisting  current  by  means  of  plugs  and  local 
sockets;  there  are  six  such  portable  jib  cranes  in  the  foundry 
of  the  General  Electric  Co.  at  Schenectady,  and  four  at  Read- 
ing (P.  &  R.). 

It  will  be  found  a  great  convenience  to  have  two  trolley 
hoists  on  the  main  crane,  and  this  is  getting  to  also  be  a  feature 
of  modern  practice  in  foundries.  An  auxiliary  light  hoist  will 
also  be  found  to  facilitate  many  floor  operations.  At  Roanoke, 
Va.,  (N.  &  \V.)  a  traveling  crane  has  been  introduced  in  the 
foundry,  which  had  been  built  20  years. 

Standard  gauge  tracks  are  required  for  brinj^ing  in  supplies 
and  making  shipments.     Every  foundry  has  at  least  one  such 
track;    the  Trafford  City  foundry  has  four,  one  inside   (trans- 
verse) at  each  end,  and  one  outside  (longitudinal^  at  each  side; 
the  Reading  foundry  has  a  similar  equipment,  except  that  the 
inside    end    tracks    are    longitudinal    instead    of    transverse. 
Narrow   gauge  tracks    (varying  from   18   ins.   to   30   ins.)    are 
found  in  eleven   foundries  out  of  those  under  consideration; 
some  use  turntables  and  no  curves,  others  use  curves  and  no 
turntables,  the  majority  use  some  of  each,  on  the  general  plan 
of  using  turntables  in  the  buildings  and  curves  outside.     At 
the  new   Hyde  Park,  Mass.,  foundry  of  the  B.   F.   Sturtevant 
Co.,   nothing  but   turntables   are   used;     there   are   20   in   the 
foundry,  14  in  other  buildings,  and  30  in  the  yards.  64  in  all. 
At  Reading  (P.  &  R. )  it  is  evident  that  curves  were  considered 
preferable,  as  they  are  used  both  inside  and  outside  wherever 
possible,   the  only  two  turntables  to  be   found   being  located 
with  restricted  clearances  where  curves  were  not  practicable. 
Cupolas    are   of    pretty   well    defined    types,    with    numerous 
variations  of  the  details  such  as  the  height  and  section  of 
tuyeres,   arrangement   of  spout,   slag   hole,   drop   bottom,   etc. 
Cupolas  of  72  ins.  diameter  are  common  in  railway  foundries, 
and  will  yield  from  1.5  to  20  tons  per  hour  each.     Few  railway 
foundries  have  more  than  two  cupolas,  while  at  Schenectady 
the  American  Locomotive  Co.  have  six;  at  Trafford  City  there 
are  three  cupolas  and  two  air  furnaces,  which  can  produce  a 
combined  melt  of  114  tons,  so  that  a  100  ton  casting  can  readily 
be   poured,    and    a   150   ton   crane    is    provided,   as    previously 
stated.    In  the  air  furnace,  the  fuel  is  not  mixed  with  the  iron 
(as  in  a  cupola),  but  It  Is  flred  separately,   the  heat  being 
passed   over  the  surface  of  the  metal  as  in   a  reverberatory 
furnace.     A  much  larger  single  melt  may  be  obtained  from  an 
air  furnace  than  from  any  cupola,  and  the  quality  of  the  cast- 


ing is  finer — two  advantages  which  are  of  benefit  in  heavy 
electrical  work. 

The  charging  platform  for  use  with  cupolas  should  be  about 
fifteen  feet  above  general  floor  level,  and  should  be  served  by 
a  hydraulic  lift  of  about  3,000  lbs.  capacity;  a  few  electric  lifts 
have  been  installed  for  this  service;  but  are  not  found  to  meet 
the  peculiar  conditions  as  well  as  the  hydraulic  lift.  At  Hyde 
Park  (the  Sturtevant  Co.),  there  is  a  semi-automatic  arrange- 
ment; a  car  which  has  been  sent  up  loaded  to  the  charging 
platform,  is,  after  being  emptied,  pushed  on  to  an  inclined 
chute,  runs  down  it  some  125  ft.  by  gravity  until  stopped  by  a 
hydraulic  buffer  on  an  elevator  platform,  causes  the  elevator 
to  descend  by  its  own  weight,  and  is  then  pushed  off  on  the 
general  floor  level,  the  elevator  returning  automatically  to  its 
upper  position,  ready  for  the  next  car.  At  Reading  there  is  a 
transfer  table  on  the  charging  platform  with  several  spur 
tracks  leading  from  it,  and  on  which  several  loaded  cars  can  be 
kept,  and  in  such  a  way  that  anyone  of  them  can  be  taken  out 
individually.  The  charging  platform  should  also  have  a  nar- 
row gauge  track  scale  for  weighing  each  charge  before  it  goes 
into  the  cupola. 

The  core  ovens  are  generally  found  at  one  side  of  the  build- 
ing, but  occasionally  at  one  end.  It  will  be  found  convenient  to 
locate  the  larger  ovens  near  to  the  loam  and  dry  sand  floors, 
and  it  will  pay  to  have  the  small  ovens  close  to  the  core  makers' 
benches.  The  mason  work  of  large  ovens  should  be  well  and 
carefully  done  and  all  the  proper  flues,  dampers,  etc.,  provided 
so  as  to  secure  the  desired  uniform  temperature  and  thorough 
drying  effects;  the  firing  for  core  ovens  is  usually  done  from 
the  outside  of  the  building. 

.At  Schenectady  (General  Electric  Company)  are  to  be  seen 
core  oven  carriages  formed  with  shelves,  and  fitted  with  large 
roctangular  end  plates  which  form  the  door  to  the  oven,  thus 
(onfining  the  heat,  whether  the  car  is  in  or  out;  in  this 
I  ase  tlie  car  is  moved  by  a  horizontal  compressed  air  cylinder. 
At  Hyde  Park  (the  Sturtevant  Company)  there  are  six  ovens; 
three  are  vertical  cylinders,  7  ft.  diameter,  of  the  "reel"  type, 
the  other  three  being  4x9  ft.,  5x9  ft.,  and  7x9  ft,  and  each 
having  a  car  for  heavy  cores.  At  Schenectady  (American  Loco- 
motive Company)  there  are  27  tracks  leading  into  cylinder  core 
ovens. 

The  work  of  cleaning  the  heavier  castings  is  naturally  done 
in  one  end  of  the  main  crane  bay,  but  several  modern  foundries 
have  separate  cleaning  departments — sometimes  simply  a  space 
in  a  side  bay,  but  not  infrequently  a  special  room  equipped 
with  facilities,  such  as  tumbling  barrels,  emery  wheels,  sand 
blast,  hydro-fluoric  pickling  baths,  etc.,  where  the  medium  sized 
and  smaller  castings  are  handled.  Emery  wheels  and  tumbling 
barrels  are  now  often  fitted  with  suction  connections  by  which 
the  dust  is  drawn  away. 

The  shipping  facilities  of  a  railway  foundry  ought  always 
to  include  a  spur  track  (standard  gauge)  extending  at  least  a 
car  length  into  the  main  crane  bay.  At  Altoona  (P.  R.  R.) 
there  is  a  very  handy  hydraulic  platform  lift  adjacent  to  the 
shipping  room,  by  which  loaded  handbarrows  or  trucks  can  be 
lifted  from  foundry  floor  level  to  car  floor  level,  when  a  car  is 
being  loaded  for  shipment. 

The  storage  of  pig  iron,  coke,  sand  and  general  foundry  sup- 
plies is  being  provided  for  in  modern  plants,  whereas  formerly 
the  open  space  adjacent  to  the  foundry  was  used  without  the 
provision  of  any  special  structures.  At  Hyde  Park  (the  Stur- 
tevant Company)  all  supply  materials  are  kept  inside  the 
foundry  walls,  the  bins  being  accessible  from  the  adjacent  out- 
side track.  At  Reading  (P.  &  R),  a  special  stock  house  is  pro- 
vided, with  two  tracks  (on  general  ground  level)  on  trestles 
rising  up  from  a  basement  floor;  the  idea  was  that  supplies 
could  be  dumped  direct  from  hopper  bottom  cars  into  the  bins 
below,  whence  they  would  be  taken  by  narrow  gauge  track, 
through  a  tunnel,  to  an  elevator,  and  thence  either  to  the  main 
floor,  or  the  charging  platform,  as  wanted.  This  stock  house 
has  been  used  just  as  intended  for  sand,  coke,  etc.,  but  has 
been  found  Inconvenient  for  pig  iron,  which  is  stacked  in  the 
open  yard,  nearby.  At  Harrison,  N.  J.  (the  Worthington  foun- 
dry for  light  castings),  the  entire  building  has  a  basement,  into 
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one  end  of  which  sand  is  unloaded  (through  trap  doors)  from 
a  track  entering  one  end  of  the  building  on  ground  level; 
similarly,  when  the  molds  are  shaken  out  the  sand  from  them 
falls  through  floor  gratings  into  the  basement,  where  it  is 
mixed  and  tempered,  and  from  whence  it  is  again  raised  by 
special  elevators  to  overhead  hoppers,  to  be  drawn  by  the 
raolders,  as  needed. 

Similarly,  pattern  storage  is  being  better  provided  for  than 
formerly,  and  fire  proof  or  slow  burning  structures  are  found 
in  several  places.  At  Hyde  Park  and  Harrison  there  are  four- 
story  buildings,  and  at  Trafford  City  and  Reading  three-story 
buildings.  At  the  new  Readville,  Mass.,  car  shops  of  the  N.  Y., 
N.  H.  &  H.  there  is  an  excellent  one-story  pattern  storage  build- 
ing with  solid  side  and  end  walls  and  with  top  light  only. 

Flasks  may  be  a  source  of  great  expense  and  therefore  af- 


Tabie  18  gives  the  output  of  six  well  known  iron  foundries, 
the  unit  adopted  being  the  tons  of  castings  produced  per  month 
per  each  10,000  sq.  ft.  (100  ft.  sq.)  of  ground  area  covered  by 
the  building,  and  including  not  only  the  floor  space  used  for 
molding,  but  also  that  used  for  core  making,  cleaning,  etc. 
The  output  of  a  foundry  will  vary  with  the  character  of  the 
work  done,  and,  in  general,  coreless  castings  of  medium  size 
and  simple  outlines  will  permit  maximum  output.  The  average 
unit  output  for  the  six  foundries  listed  is  281  tons  (per  month 
per  10  000  sq.  ft.  of  ground  area),  and  it  would  seem  that  in 
designing  new  iron  foundries  to  be  used  in  connection  with  rail- 
way shops  a  unit  output  of  250  tons  could  safely  be  assumed. 

The  brass  foundry  admits  of  wide  variation  of  design,  from 
the  simple  one  or  two  pot  furnace  plant  up  to  the  highly  de- 
veloped modern  large  plant,  such  as  that  of  the  Siemens  and 


TABLE   18. 
OUTPUT    OF    IRON    FOUNDRIES. 


riace. 


Trafforrt     City.     Pa. 
Hyde     Park.     Mass. 

Roanoke,    Va. 

Burnham,    Pa. 

Altoona.    Pa. 
Schenectady,    N.    Y. 


Owner. 


Thp     Westinghouse     Companies. 
The    B.    F.    Sturtevant    Co. 

The   N.   &  W.   R.    R.   Co. 

The    Standard    Steel    Works. 

The    Pennsylvania    R.     R. 

The     Am.     L.ocomotive     Co. 


Kind    of    Castings 
produced. 


Heavy    Machinery 

Light    Machinery 

Loco,   and   Car 

Locomotive 

Loco,  and  Car 

Locomotive 


Output 

in   tons 

per 
month. 


2  575 
1,300 
593 
2,166 
1.300 
4.160 


—  *      o^ 
X  *  ,.  u 
UEotf 


Est. 
Est. 
R^. 
Est. 
Rec. 
Est. 


Ground 

are« 
in 
sq.    ft. 


113  220 

63,560 

23,024 

78.000 

.  41,154 

113,750 


Average    Unit    Output. 


•  aA*  .-•  »**• 


m 
.  « 

u      *^« 
•  b  . 

am  n 

227 
243 

258 
277 
816 
366 

281 


ford  an  opportunity  for  economies;  at  Hyde  Park  (the  Stur 
tevant  Company)  there  is  a  flask  shop,  60  x  80  ft.,  equipped 
with  band  saw,  cross  cut  saw,  split  saw,  boring  machine,  lathe, 
etc.  Where  a  foundry  has  a  great  deal  of  stanuard,  or  repeti- 
tion, work  (as  always  in  a  railway  foundry)  floor  space  may 
be  saved  and  the  output  increased  by  gradually  substituting 
gray  iron,  or  better,  malleable  iron  flasks,  for  the  wooden  flasks. 
The  economy  of  using  snap  flasks  for  producing  large  numbers 
of  shallow  molds  is,  of  course,  well  understood. 

Fig.  6  shows,  on  a  uniform  scale,  the  ground  plans  of  the 
foundries  at  Trafford  City,  Schenectady,  Reading  and  Altoona; 
the  latter  is  old  and  well  known,  while  the  other  three  are 
new.  This  group  of  four  plans  shows  the  tendency  to  do 
things  on  a  large  scale  in  foundry  practice.  The  location  and 
general  arrangement  of  the  stock  house  at  Reading  may  be 
noted.  In  this  connection  it  should  be  stated  that  the  Penn- 
sylvania Railroad  is  about  to  abandon  this  old  Altoona  foundry 
in  favor  of  a  new  and  much  larger  one  which  is  being  erected 
at  Burket,  near  Altoona. 


Halske  Company  (88  ft.  x  327  ft.)  at  Berlin,  as  illustrated  and 
described  in  a  recent  number  of  The  Foundry. 

There  has  been  a  tendency  of  late  to  adopt  melting  outfits 
larger  than  the  old  traditional  crucible  which  could  be  lifted 
out  of  its  furnace  by  one  man  working  with  tongs,  and  most 
modern  plants  which  handle  metal  in  large  quantities  use  fur- 
naces of  the  Schwartz  or  Paxon  type,  resembling  the  Bessemer 
converter  on  a  small  scale,  using  crude-oil,  fuel-oil,  or  gas  as 
fuel,  and  yielding  a  melt  of  from  250  to  4,000  lbs.  per  hour.  In 
the  brass  department  of  the  Hyde  Park  (Mass.)  foundry  of  the 
B.  F.  Sturtevant  Company,  there  is  a  special  furnace  of  the 
reverberatory  type,  which  is  especially  adapted  to  the  melting 
of  babbitt  and  other  soft  metais. 

Another  development  of  recent  years  has  been  the  practice 
of  locating  brass  foundries  in  the  second  story  of  steel  frame 
buildings  (where  the  first  floor  was  needed  for  other  purposes) 
as  at  the  Baldwin  Locomotive  Works  Philadelphia,  and  the 
new  shops  of  the  Locomotive  and  Machine  Company  at  Mon- 
treal. (To  be  continued.) 


A  METHOD  FOR  DETERMINING    RATES  AND  PRICES 
FOR  ELECTRIC  POVER. 


Under  the  above  title,  an  interesting  and  important  paper 
was  read  at  the  December  (1903)  meeting  of  the  American 
Society  of  Mechanical  Engineers  by  Mr.  Frank  B.  Perry.  The 
purpose  of  the  paper  was  to  point  out  the  inequalities  and  in- 
justices of  the  step  system  of  rates  which  is  ordinarily  in  usa 
for  charging  for  electric  current  supplied  in  large  quantities. 
In  this  system,  the  contracts  which  the  electric  companies 
draw  up  with  their  customers  frequently  provide  such  a  scale 
of  rates  that  for  a  consumption  between  1,800  and  2,160  kw.  per 
month  the  current  supply  shall  be  charged  for  at  a  rate  of 
^31.50  per  kw.  per  annum,  while  between  2.160  and  2,520  kw. 
per  month  the  rate  shall  be  $31.  This  makes  it  possible,  in 
extreme  cases,  for  the  consumer  to  secure  a  lower  rate  by  con- 
suming a  single  additional  kilowatt,  and  in  many  cases  in  the 
author's  experience  substantial  reductions  could  have  been 
secured  by  consuming  more  power,  which  might  obviously  be 
done  by  the  simple  expedient  of  burning  lamps  in  the  daytime. 

After  explaining  these  irregularities  of  the  usual  method  of 
|>a8ing  rates,  the  author  deduced  a  method  which,  while  provid- 
«ng  the  same  average   prices  per   month,  shall   avoid   these 


anomalies  by  doing  away  with  the  abrupt  steps  in  the  rates. 
Below  a  certain  minimum  and  above  a  certain  maximum  con- 
sumption the  rates  are  fixed,  but  between  these  points  there  is 
a  gradual  decrease  in  the  rate  which  is  read  from  a  diagram, 
which  diagram  also  gives  the  amount  of  each  month's  bill 
directly  from  the  watt-meter  reading. 

A  table  was  presented  in  which  a  comparison  is  made  of  the 
usual  method  of  monthly  charges  for  varying  consumptions  of 
power,  and  by  the  one  proposed.  While  the  averages  are  sub- 
stantially the  same,  the  charges  for  different  amounts  of  power 
consumed  are  sometimes  greater  by  one  method  and  sometimes 
by  the  other;  but  the  charges  by  the  new  method  are  con- 
sistent with  one  another,  while  those  by  the  old  method  are  not. 
This  appears  to  be  the  only  rational  method  of  charging  for 
varying  amounts  of  current  that  has  been  devised,  and  is,  con- 
sequently, of  importance. 


An  apprentice  course  of  instruction  for  draftsmen  has  been 
established  by  the  General  Electric  Company  at  the  Schenec- 
tady works.  It  is  under  the  charge  of  Mr.  J.  W.  Upp,  and  is 
intended  to  qualify  applicants  for  work  in  the  drafting  rooms 
of  the  company. 


84 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


COMPARATIVE   TESTS    OF   BRAKE   BEAMS. 


Steel  vs.  Wooden  Beams. 


Tests  were  recently  made  by  a  prominent  road  of  all  of 
the  makes  of  metal  brake  beams  used  on  that  road  in  freight 
service,  and  comparisons  were  drawn  with  a  trussed  wooden 
beam  with  respect  to  deflection  and  permanent  set.  The  in- 
formation thus  obtained  will  doubtless  lead  to  a  test  of  all 
of  the  well  known  metal  beams  in  order  to  ascertain  whether 
any  of  the  others  will  make  a  hotter  showing  against  the 
wooden  beams.  These  tests  proved  that  the  trussed  wooden 
beam  met  the  Master  Car  Builders'  specification  for  deflec- 
tion, while  none  of  the  four  metal  beams  satisfied  this  require- 
ment. It  has  been  generally  accepted  as  a  fact  that  a  trussed 
wooden  beam  would  not  stand  the  M.  C.  B.  test.  This  is 
probably  true  of  wooden  beams  tested  in  the  past,  and  is  due 
to  the  fact  that  the  construction  and  design  were  defective. 
These  tests  prove  conclusively  that  a  wooden  beam  properly 
trussed  will  meet  all  requirements  for  freight  service.  There 
is  no  question  of  the  fact  that  the  wooden  beam  is  superior 
to  any  of  these  steel  beams,  and  they  nre  all  very  well  known 
makes.  For  obvious  reasons  the  names  are  not  given.  It  is 
not  easy  to  use  trussed  woodm  beams  for  inside  hung  brakes. 
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FIG.    1. 


Probably  an  increase  in  weight  will  be  necessary.  Undonb;> 
edly  the  effort  in  the  direction  of  reducing  the  prices  ha.? 
led  to  a  sacrifice  of  strength,  and  when  the  attention  of  the 
manufacturers  is  called  to  this  comparison  a  great  improve- 
ment will  be  made.  The  accompanying  diagrams  illustrate 
the  comparison  and  indicate  the  great  superiority  of  the 
wooden  beam  over  the  metal  ones  used.  These  metal  beams 
are  represented  by  the  letters  A  B  C  D  and  E.  They  represent  the 
construction  of  some  of  the  leading  brake  beam  manufacturer.^, 
luis  may  not  be  exactly  a  pleasant  surprise  to  the  metal 
brake  beam  people,  but  it  is  well  to  know  the  facts  in  order 
that  they  may  be  acted  upon. 


One  of  the  principle  arguments  which  has  been  constantly 
used  in  demanding  the  advance  of  wages  by  railroad  men  i." 
tae  increased  cost  of  living,  and  this  reason  is  still  alleged  as 
justifying  further  demands.  Careful  figures  show  that  the 
average  increase  in  cost  of  living  in  Chicago  Is  11.3  per  cent, 
over  that  of  five  years  ago,  while  the  increase  in  wages  has 
been  greatly  in  excess  of  that  amount,  that  of  railway  employees 
being  from  15  to  18  per  cent.  According  to  the  best,  as  well 
as  most  conservative  opinion,  wages,  at  least  so  far  as  rail- 
way employees  are  concerned,  have  reached  their  maximum, 
and  any  further  demands  in  that  direction  will  of  necessity  be 
refused.  Unfortunately  it  is  next  to  impossible  to  convince 
the  lower  classes  of  railway  employees  that  farge  earnings  do 
not  necessarily  mean  large  profits.  They  seem  to  have  an 
idea,  that  because  the  receipts  run  up  into  the  millions  the 
profits  are  correspondingly  large.  That  railroads  have  done 
extraordinarily  well  for  the  past  few  years  is  known,  but  that 
present  indications  presage  anything  but  a  continuance  of  this 
prosperity  is  also  well  understood.  The  more  intelligent  of 
the  employees  will  find  it  to  their  advantage  to  check  any  at- 
tempts on  the  part  of  those  not  so  well  posted  to  exact  higher 
wages,  because  if  insisted  upon  such  a  course  can  only  result 
in  a  stoppage  of  work. — The  Raihcay  and  Engineering  Review 
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COMPARATIVE  TESTS  OF  BRAKE  BEAMS. 
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The  surprising  results  of  these  tests  will  doubtless  lead  to  a 
study  of  the  problem  and  probably  to  an  improvement  in 
metal  beams. 

These  tests  show  that  the  metal  beams  began  to  deflect  with 
a  relatively  light  load,  and  that  they  were  not  elastic.  One 
of  the  facts  brought  out  is  the  weakness  across  the  fulcrums. 
The  wooden  beam  stood  far  higher  in  all  respects.  As  a 
result  of  this  investigation  there  is  at  least  some  hesitation 
on  the  part  of  this  road  to  adopt  metal  brake  beams  until 
they  make  a  better  showins;  against  wooden  ones.  In  the 
matter  of  cost  there  is  little  choice  between  wood  and  metal, 
and  the  oflflcers  of  the  road  believe  they  will  have  no  trouble 
to  secure  good  oak  and  hickory  in  sufficient  quantities. 

The  M.  C.  B.  specifications  require  that  "all  beams  must 
be  capable  of  withstanding  a  load  of  7,500  lbs.  at  the  center 
without  more  than  1-lC  in.  deflection."  There  is  no  specifica- 
tion of  the  defiection  across  the  fulcrum.  In  view  of  these 
results  it  seems  advisable  to  specify  that  deflection  also.  It 
is  difficult  to  state  just  what  the  deflection  ought  to  be  in 
this  direction,  but  as  many  beams  fail  in  that  direction  the 
matter  should  be  settled. 

These  5   metal   beams  vary   in  weight  from   67  to  119  lbs. 


The  officers  elected  for  the  American  Society  of  Mechanical 
Engineers  for  this  year  are  as  follows:  President.  Ambrose 
Swasey,  Cleveland,  Ohio;  vice-presidents,  Prof.  D.  S.  Jacobus. 
Hoboken,  N.  J.;  M.  L.  Holman,  St.  Louis,  Mo.;  W.  J.  Keep, 
Detroit,  Mich.;  managers,  George  I.  Rockwood.  Worcester. 
Mass.;  J.  W.  Lieb,  Jr.,  New  York  City;,  Asa  M.  Mattice,  Pitts- 
burgh, Pa.;  treasurer,  William  H.  Wiley,  New  York  City,  re- 
elected.   The  next  meeting  will  be  held  at  Chicago. 


We  are  informed  that  an  oil-engine-propelled  motor  coach 
is  to  be  tried  by  the  Great  Northern  Railroad,  In  EJngland. 
The  car  is  to  be  of  the  standard  gage,  with  a  capacity  for  30 
passengers.  The  engine  will  be  the  Roots  type  of  oilengine, 
developing  40  horse-power,  and  four  speeds  will  be  provided 
forward  and  reverse  by  gear  mechanism.  There  will  be  a  cab 
at  either  end  of  the  car  for  the  accommodation  of  the  motor- 
man,  or  engineer,  so  that  it  may  oe  propelled  in  either  direc- 
tion, with  the  engineer  always  at  the  front  of  the  vehicle.  The 
engine  is  to  be  available  for  various  kinds  of  liquid  fuel,  such 
as  ordinary  petroleum  oil.  gasoline  or  kerosene.  In  the  first 
car  attention  will  be  devoted  more  to  reliability  and  efficiency 
in  the  motor  than  to  speed.  The  highest  speed  will  not  be 
greater  than  35  miles  per  hour. 
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EDITORIAL    CORRESPONDENCE. 


Impsessions  or  Fobeiun  RAiutOAO  Practice. 


{Continued  from  Page  51.) 

Tbe  English  railway  carriages  of  the  old,  but  most  numerous 
type,  with  closed  compartments,  are  veritable  chambers  of 
horror.  How  such  an  intelligent  class  of  people  can  endure 
rhem  is  an  impenetrable  mystery.  These  vehicles  are  de- 
dcended  from  the  stage  coach  of  our  ancestors.  The  lineage  is 
too  direct.  It  is  sometimes  a  good  thing  for  new  blood  to 
come  into  a  family  to  improve  the  stock.  An  occasional  mar- 
riage of  the  leading  daughter  to  the  coachman  does  no  harm. 
This  carriage  is  simply  ridiculous,  barbarous,  dangerous  and 
absurd.  English  railroad  men  know  better,  as  they  have  shown 
by  building  corridor  cars,  which  are  very  comfortable.  But  the 
older  type  of  carriages  (without  toilet  arrangements)  stands 
as  a  blot  upon  foreign  railroad  practice  which  is  not  confined 
to  England.  Rather  usual  absence  of  steam  heat  and  other  in- 
conveniences may  be  forgiven  but  the  practice  of  shutting 
people  up  in  a  closed  cell  with  absolutely  no  opportunity  for 
communication  with  the  surrounding  humanity  is  not  to  be 
admitted  to  have  any  place  in  modejn  facilities  for  traveling. 
Of  course,  one  may,  to  a  certain  extent,  select  his  traveling 
companions  by  searching  every  compartment  of  a  train  at  a 
station  and  that  is  what  is  done.  Seclusion  seems  to  be  the 
object  of  English  travelers  and  it  often  leads  to  what  we  would 
call — "plain  hog."  A  sixpence  to  the  guard  will  tend  to  "se- 
clude" a  compartment  to  the  knowing  traveler,  and  you  may 
look  long  and  far  for  the  guard  to  let  you  into  one  of  these. 
On  the  other  hand,  the  seclusion  is  not  always  what  it  ap- 
pears to  be.  A  lady  traveling  alone,  need  never  be  embar- 
rassed, if  she  knows  the  ropes  and  fees  a  guard  to  put  her 
Into  a  compartment  reserved  for  ladies,  but  there  is  positive 
danger  in  omitting  this  precaution.  A  sad  case  was  brought 
to  the  writer's  notice,  in  which  it  is  to  be  hoped,  for  charity's 
sake,  that  the  man  concerned  was  an  escaped  lunatic.  People 
sometimes  pay  dearly  for  this  fad  of  exclusiveness  and  after 
all  on  a  crowded  train  one  is  in  closer  contact  with  his  neigh- 
bors than   in  our  cars. 

It  is,  on  the  other  hand  a  pleasant  surprise  to  find  such  com- 
fortable cars  in  the  specially  good  trains.  The  improvement  of 
the  last  ten  years  has  been  very  great,  and  it  is  to  be  hoped 
that  further  progress  will  be  made.  These  criticisms  apply  to 
the  older  type  of  "carriages"  without  corridors  and  other  im- 
provements of  the  later  part  of  the  nineteenth  and  the  present 
centuries.  English  railroads  lay  themselves  open  to  criticism 
because  they  do  not  retire  this  old  equipment  at  a  more  rapid 
rate.    The  situation  requires  heroic  treatment. 

Coal  is  hauled  in  boxes  with  two  axles,  the  capacity  being 
from  6  to  8  tons  and  the  dead  weight  about  the  same  as  the 
load.  There  are  notable  exceptions,  but  many  coal  cars  of 
this  sort  are  now  in  service.  The  maximum  total  width  of 
passenger  cars  is  9  ft.  3  Ins.,  and  I  found  no  goods  wagons 
wider  than  8  ft.  It  is  worthy  of  note  that  the  capacities  of  the 
freight  equipment  which  is  being  discarded  at  home,  are  larger 
than  that  in  use  here.  Instead  of  increasing  the  capacities  of 
cars  and  locomotives,  the  English  roads  have  merely  increased 
the  number  of  trains,  and  this  has  led  to  increasing  the  number 
of  tracks  on  which  to  handle  the  heaviest  traffic.  Perhaps  this 
was  the  best  thing  they  could  do,  because  of  the  vast  expense 
of  increasing  clearances,  but  it  merely  puts  oft  the  evil  day 
because  roads  with  small  clearances  cannot  haul  heavy  trains. 
As  business  increases  more  tracks  will  need  to  be  built,  and 
probably  the  cost  of  this  will  be  more  than  that  of  enlarging 
the  clearances.  But  this  question  is  a  difficult  one,  which  the 
writer  is  glad  he  is  not  called  upon  to  decide. 

Some  of  the  roads  are  building  larger  coal  cars.  The  Cale- 
donian has  some  excellent  large  steel  cars  (see  American  Engi- 
neer October.  1899,  page  320)  and  is  taking  up  self-clearing 
cars.  I  am  told  that  the  Clearing  House  has  taken  official 
action  to  prevent  the  use  of  large  hopper  cars  by  the  owners  of 
private  cars,  though  I  cannot  imagine  a  saUsfactory  reason 
for  such  a  position. 


There  are  good  reasons  to  believe  that  the  best  relief  of  the 
transportation  problem  in  England  will  be  the  use  of  electric 
traction.  This  will  solve  the  locomotive  difficulty  and  the  cars 
may  then  be  attended  to  at  leisure.  The  traffic  is  dense  and 
the  only  obstacle  is  the  fact  that  the  roads  are  likely  to  find 
It  very  difficult  to  provide  the  capital  necessary  for  the  change. 

The  sleeping  cars  of  the  east  and  west  coast  trains  are  very 
comfortable.  A  passenger  has  a  small  space  all  to  himself, 
with  separate  toilet  facilities  and  it  is  not  necessary  for  him 
to  go  out  of  his  compartment  until  fully  dressed.  The  hot 
coffee  brought  in  by  the  attendant  begins  the  morning  in  good 
order  and  renders  the  traveler  good  natured  all  day.  Ladies 
have  something  better  than  a  curtain  as  a  shelter,  in  several 
respects  these  sleeping  cars  aie  in  advance  of  ours. 

While  American  coaches  are  more  comfortable  than  the  Eng- 
lish, they  weigh  far  more  per  passenger.  On  the  Caledonian 
Railway,  for  example,  an  ordinary  first-class  carriage  with  7 
compartments  seating  5ti  people,  weighs  22  tons  or  about  0.4  ton 
per  passenger.  An  ordinary  third-class  carriage,  48  ft.  in 
length,  seats  80  passengers  ana  weighs  21  tons — 0.26  ton  per 
passenger.  English  cars  are  of  frail  construction,  compared 
with  ours,  and  they  lack  platforms,  but  there  is  something  very 
attractive  in  their  light  weight.  They  ride  well  and  also  run 
easily.  It  was  interesting  and  amusing  to  see  on  the  London 
&  Northwestern,  at  Crewe,  a  so-called  heavy  baggage  van  placed 
on  the  main  line  for  loading,  by  a  horse.  He  was  an  able- 
bodied  animal  and  gave  the  car  a  sudden  short  pull,  after 
which  he  hustled  along  to  keep  out  of  its  way,  while  it  coasted 
perhaps  40  feet.  Now  what  impression  would  a  horse  make 
on  one  of  our  modern  baggage  cars?  This  goes  to  show  that 
tuese  trains  pull  easily. 

Premiums  to  locomotive  engineers  are  the  rule  in  England. 
Various  methods  for  alloting  them  are  followed  on  the  different 
roads.  On  the  London  &  Southwestern,  Mr.  Drummond  very 
carefully  figured  the  coal  consumption  of  all  important  runs, 
taking  an  average  for  a  number  of  years  and  after  adding  to 
this  average  about  15  per  cent.,  he  established  an  allowance 
for  each.  The  enginemen  are  paid  a  cash  premium  of  20  per 
cent,  of  the  value  of  the  coal  they  save,  that  is  to  say,  that 
proportion  of  the  amount  they  use,  deducted  from  the  allow- 
ance. On  this  road  cash  prizes  are  paid  also  for  meritorious 
service  of  any  kind  which  leads  to  a  saving  of  expense  to  the 
company.  The  discovery  of  a  broken  rail  or  anything  of  that 
kind  is  thus  rewarded.  Premiums  are  paid  to  the  engineers 
on  the  Midland  and  are  based  upon  all  around  service,  consider- 
ing the  consumption  of  coal  and  engine  supplies,  punctuality 
and  the  general  standing  of  the  men  in  their  efforts  to  save 
their  employer's  money  and  improve  the  service.  This  road 
pays  out  a  large  sum  annually  in  this  way.  Punctuality  is 
a  very  important  factor  in  judging  the  premiums  and  for  this 
reason  the  engineers  do  their  utmost  to  have  their  engines 
kept  up  in  good  condition  all  of  the  time.  They  are  supported 
and  encouraged  by  the  officials,  to  refuse  to  take  out  an  en- 
gine which  is  in  bad  condition  or  not  ready  in  every  way  for 
the  best  work.  Other  roads  also  pay  cash  premiums  and  it 
may  be  said  to  be  a  feature  of  English  practice,  which  contri- 
butes toward  getting  excellent  work  out  of  locomotives. 

"It  is  an  unpardonable  sin  to  have  a  train  delayed  by  a  loco- 
motive failure."  This  remark  was  made  in  answer  to  a  ques- 
tion which  the  writer  has  asked  pretty  generally  all  over  Eu- 
rope. It  was  made  by  the  general  manager  of  an  English  road. 
His  standing  in  motive  power  matters  is  secured  by  over  ten 
years  as  locomotive  superintendent  of  the  road  and  by  the  fact 
that  he  had  the  American  Engineeb  in  bound  volumes  in  his 
book  case  and  the  latest  issue  was  open  upon  his  desk,  when 
the  writer  called.  He  has  read  this  journal  for  many  years 
and  several  years  ago  was  invited  to  preside  over  the  entire 
operation  of  the  road.  (Let  the  young  reader  at  home  take 
special  note  of  this  )  He  said,  "We  cannot  afford  to  have  loco- 
motive failures,  for  they  would  tie  us  up  tight  as  a  drum. ' 
This  is  a  fact.  Passenger  service  has  become  so  exacting  here 
as  to  compel  great  attention  to  the  conditions  of  locomotives. 

G.  M.  B. 
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SIX  COUPLED  PASSENGER  LOCOMOTIVES. 

4-6-2  (pacific)   type. 
New  Yokk  Centrai,  &  Hudson  Riveb  Railroad. 

Until  now  the  heaviest  passenger  locomotives  on  this  road 
were  those  of  the  4-4-2  type  illustrated  in  this  journal  Feb- 
ruary, lyOl,  page  35,  which  have  given  excellent  service.  We 
now  illustrate  one  of  two  new  designs,  from  which  very  heavy 
six-coupled  engines  have  been  built  by  the  American  Locomo- 
tive Company  at  Schenectady.  The  heavier  and  larger  design 
is  shown,  and  by  referring  to  the  description  of  the  Chicago  & 
Alton  engine  of  the  Baldwin  Works  (March,  1903,  page  87)  it 
will  be  seen  that  the  new  New  York  Central  engine  is  a  close 
second  for  the  honor  of  being  the  largest  and  heaviest  passen- 
ger locomotive  in  the  world.  It  has  a  boiler  72  1-16  ins.  in 
diameter  at  the  smallest  ring,  which,  with  the  exception  of  the 
2  8-0  type  engine  of  the  Colorado  Midland  (February,  1902, 
page  49),  is  the  largest  boiler  ever  put  on  a  passenger  engine. 
As  the  Colorado  Midland  engine  is  for  special  mountain  service, 
it  is  not  exactly  in  the  class  of  this  new  design,  which  indicates 
a  tendency  toward  securing  improved  circulation  by  providing 
the  maximum  possible  amount  of  room  for  water  in  the  boiler. 
This  boiler  has  303,  2^-in.  tubes,  with  %-in.  spaces.  The  total 
heating  surface  is  3757.7  sq.  ft.,  which  indicates  the  apprecia- 
tion of  the  necessity  for  space  for  circulation.  It  is  further 
indicated  in  the  4i^-in.  water  spaces  all  around  the  firebox  at 
the  mud  ring.  With  the  six-coupled  driving  wheels  and  a  wide 
firebox,  long  tubes  are  necessary.  Their  length  in  this  case  is 
20  ft.,  the  same  as  those  of  the  Chicago  &  Alton  engine  already 
referred  to. 

These  engines  have  inside  admission,  piston  vi^lves  with 
direct  valve  motion,  cast  steel  frames  with  slab  (or  plate)  resrr 
sections  and  no  joints  in  the  frames,  except  at  the  rear  of  the 
rear  diving  axles.  They  have  a  new  design  of  radial  trailer 
trucks  with  radius  bars  and  outside  journals,  and  among  the 
detail  parts  cast  steel  is  liberally  used.  The  pedestal  binders 
are  of  cast  steel,  of  a  modified  form-  of  the  old  strap  type, 
having  slots  2  ins.  deep  for  projections  extending  that  depth 
into  the  binders.  This  road  has  given  up  the  bolt  form  of 
binder  because  on  engines  of  recent  design,  they  would  be 
too  large  to  be  properly  tightened  up  in  the  roundhouse. 

It  will  be  remembered  that  the  4-4-2  type  locomotive  of  this 
road  are  equipped  with  trailing  trucks  having  outside  journals. 
The  new  engines,  having  a  very  long  wheel  base,  required  a 
radius  bar  truck  and  a  new  one  was  designed  for  them.  It 
has  a  frame  of  triangular  form  turning  about  a  radius  75  ins. 
long  when  measured  from  the  center  of  the  axle  to  the  center 
of  the  bearing.  The  form  of  the  truck  is  indicated  in  the  en- 
gravings. It  was  the  intention  to  show  a  detail  drawing  of 
this  truck,  but  it  is  omitted  from  this  description,  because  a 
change  is  contemplated,  which  will  facilitate  changing  the 
trailer  wheels.  The  outside  journal  construction  was  used 
because  it  provides  room  for  a  good  ash  pan. 

The  frames  of  these  engines  are  secured  to  a  front  deck 
fasting  in  front  of  the  cylinder,  they  are  braced  laterally  by 
another  similar  casting  over  the  front  driving  axle  and  by  a 
third  heavy  casting  at  the  back  ends  of  the  frames.  The 
engine  has  self-cleaning  front  ends,  which  have  now  become 
usual  practice  on  this  road. 

These  heavy  engines  are  used  on  the  Mohawk  and  the 
VVestern  divisions.  Other  engines  of  the  same  type  and  gener- 
ally similar  dimensions,  by  the  same  builders,  are  giving 
excellent  service  on  the  Boston  &  Albany  division.  In  the 
accompanying  tables  the  chief  dimensions  of  the  latest  design, 
(wh.ch  is  known  as  "Class  K")  ratios,  and  some  comparative 
figures  are  given. 

^'v'i?w^^HP   PASSENGER  LOCOMOTIVES    4—6—2  TYPE 
NEW  YORK  CENTRAL  &   HUDSON   RIVER   RAIlIoAD 

H  KATIOS. 

Trartivl  ''"'"■'^^^   ^o  <^y''n<ler   volume -     328  4 

Tractive   weight   to   heating   surface        -       1?1 

S^^:Xrt-Si:S":::::::::------         E    ,lp 


COMPARISON     WITH     OTHEB     LARUE     PA8SEXGKB     LOCOMOTIVES. 


Road. 


C.    *    A 

N.    Y.   C 

£1  Paso  &     k 

So.  Western  J 


Engine 
Number. 

601 
2,794 


No.    Pacific.  . 
A.  T.  &  S.  F. 

C.    &    O 

U  S.  &  M.  S. 


284 

1,000 

147 

650 


Total  Weight 
divided  by 
heating 
surface. 
53.7 
58.2 

54.8 


58.3 
50.1 
52.9 
52.2 

-2    TYPE. 

>•#-•  •  «-*\.b  »  •  j».^'>  •  «•«.•  •*«'«'•••  .  .  .4    it.     o  7^     IDS. 

. .  V.  •»>«;>  •  r  •*♦•'•  •  •  •  •  •  ••  Bituminous    Coal 


Total 
Weight. 

218,000 
218,000 

209,500 


202,000 
190,000 
187,000 
174,500 


Total 

Ht-ating 

Surface 

4,078 

3,757 

3,818 


3,462 
3.738 
3,533 
3,343 


GENERAL  DIMENSIONS  OF  MEW  YORK  CSKTRAI.  4 

Gauge    

Fuel    

Weight   in  working  order    ..........  .i  ,.*..;......;.«..  .218.000  lbs 

Weight  on   drivera i  ,...,.,,.  .:.■.;..,.,.....  .140,500  lb.«, 

Weight   Engine  and   Tender  in  working  order. .';;...,;....  .340,400  lbs. 

Wheel   Base.   Driving • ...  .13   ft.   u  in^. 

Wheel    Base,    Rigid 13    ft.    0  in^. 

Wheel    Base,    Total 33    ft.    7  Vj  ins, 

Wheel  Base.  Total,  Engine  and  Tender 67  ft.  6%  ins. 


.  •   • '^-•"♦••r.*;.   »  *V  . 


.«'.'.  .  22     ins. 
, .  ;  .  .  26    ins. 


CYLINDERS, 
Diameter    of    Cylinders    .  .  .  *  .  ,  .i'i^.  ►i*."' 

Stroke    of    Piston ,  .'.-■. ; 

Horizontal    thickness    of    Piston ,  .  ,■.'.  *'.... 6 *^     in>: 

Diameter  of  Piston  Rod i 3%    ins. 

Kind    of    Piston    Rod    Packing U.     S.    Metallic 

VALVES. 

Kind    of    Slide    VaJves Piston    type 

Greatest   Travel   of   Slide  Valves. 6    Ins. 

Outside  Lap  of  Slide  Valves ..'.>....'•.••>••■•••«•••• -1   in- 

Inside  Clear  of  Slide  Valves '.  . ^    In. 

Lead  of  Valves  in  full  gear  line  and  line  full  forward  motion  ^  in.  lead 

at    V4    stroke  cut  off. 
Kind  of  Valve  Stem  Packing U.   S.   Metallic 

WHEELS.  ETC 

No.    of    Driving    Wheels ..i'.«.  ...6 

Diameter  of  Driving  Wheels  outside  of  Tire 75  ins. 

.Thickness    of    Tire 3  ^4     Ins. 

Driving  Box   Material    Ca.st   Steel 

Diameter  and  Length  of  Driving  Journals 9>^   ins.  diameter  by  12 

Diameter  and  Length  of  Main  Crank  Pin  Journals    (Main  Side  7V^    bjr 

4%)    7    ins.   diameter  by   6 ^ 

Diameter    and    Length    of    Side    Rod    Crank    Pin    Journals.     F.    i.    B. 

5  in.  diameter  by  4% 

Engine  Truck,   journals 6^    ins.   diameter  by   10   ins. 

Diameter  of  Engine  Truck  Wheels 36  ins. 

Kind  of  Engine  Truck  Wheels    ....  Krupp  No,  3  Cast  Iron  spoke  center 

Trailing  Wheels,   diameter. .  ,.4ij ..«.*.■..., 50   ins. 

Trailing  Truck  journals .:..'. '.i.....i 8  by  14   ins. 

BOILER. 

Style I ....  .  Straight  top  radial  stayed 

Outside    diameter    of    first    ring..^  .-..  i  i^.  ^ 72  1-16    ins. 

Working  Pressure 200   lb.. 

Thickness  of  plates  in  barrel  and  outside  of  fire  box. 

^  Uk^  9-16  in.,  23-32  in.,  %  in.,  an«  1  in 

Fire  Box  length.  .  .  .  i..\.  .:-'..  .  .J. .  ...  . 96%    Ins. 

Fire  Box,  width.  . .  .  .■........,..-.,  ii4 75%    Ins. 

Fire  Box,  depth v. ;.>;••,■..  .Front  79>4   ins.,  back  64%    ins. 

Fire  Box  plates:  thickness. 

Sides,  %  in.,  back.  %  in.,  crown,  %  in.,  tube  sheet,  \i  in. 
Fire  Box  Water  Space ....  Front,  4V4  ins.,  sides,  i%  ins.,  back  4%  ins. 
Fire    Box,    Stay    Bolts.  .....  ..^v..  .■.  t  .i.  .  .Taylor    Iron    1    in.    diameter 

Tubes,    number -  i . .'.-...  ;.•..-*.•.•; 303 

Tubes,   diameter    ^/..i.  ..  .i...  ...,>. 214    ins. 


20  ft.  0  iu. 
.  .W^ater  tubes 
3,553.8  sq.  ft. 
..236  sq.  ft. 
.180.3    sq.    ft 


Tubes,    length    over    tube    sheets. 

Fire  Brick,   Supported  on 

Heating  surface,  tubes 

Heating    surface,    water   tube.-*    . . 

Heating    surface,    fire    box.  ....;■.>;,.,;  .^,.;V, 

Heating   surface,   total 3,757.7    sq.    ft. 

Grate   surface 50.23    sq.    ft. 

Exhaust  Nozzles .5%  ins.,  5%  ins.  and  5%  ins.  diameter 

Smoke  Stack,   inside  diameter 20   ins. 

Smoke  Stack,  top   above   rail 14   ft.   6   ins. 

TENDER. 

.  •■. i. .•..«•-»**••« t> •«. .  .Water    bottom 

'.  . .  i-v  * . .-.  .i\^vi  .," . .  i'^: 52,400    lbs. 

»      ■'■'>.  :■  .  « 

.  •  v.*  .#«•-••  yw  •*.............    .......O 

..'^..'■^■..•^'••.     .     .     .    .     .     a     .     ..     a     .     ..      •     .  0O        luS. 

.V.  .5%  Ins.  dia.  by  10  ins. 

vi> 16  ft.   914   InF. 

;^,.« Fox  Pressed  Steel 

6  000  U.  S.  gallons 


•'V-i.  •   •■■■ 


Style    

Weight,    empty 
Wheels,    number 

Wheels,  diameter   ; 

Journals,  diameter  and  length... 

Wheel  Base   

Tender  Trucks  

Water  Capacity , . . .  v. . . 

Coal  Capacity ..»  . 10    tons 

Brake .,  . . . .  .  Westinghouse    American    combined 


'  •  tf  «.-••.  I 


t  ■•' ^  •  •■•  •  ¥•*   ' 


We  take  pleasure  in  announcing  that  we  have  turned  over 
the  management  of  our  book  department  to  the  well  known 
publishers,  the  Norman  B.  Henley  Publishing  Company,  132 
Nassau  street.  New  York,  who  will  hereafter  handle  all  book 
orders  placed  with  us  and  answer  any  inquiries  regarding 
prices  or  the  choice  of  books  on  technical  subjects  or  devoted 
to  the  trades.  The  Henley  Publishing  Company  have  published 
a  large  number  of  valuable  books  upon  railroad,  as  well  as 
other  technical  subjects,  which  they  are  prepared  to  supply 
promptly,  and  they  are  furthermore  prepared  to  obtain  any 
technical  book,  whether  published  in  this  country  or  abroad. 
Their  varied  and  extensive  experience  in  this  line  places  them 
in  position  to  be  of  great  service  to  those  in  need  of  technical 
publications. 
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THE   APPLICATION  OF    INDIVIDUAL   MOTOR   DRIVBS 
TO   OLD   MACHINE  TOOLS. 


McKees  Rocks  Shops. — Pittsburgh  &  Lake  Erie  Railboad. 


BY    B.    V.    WBIGHT,    MECHANICAL    ENGINEEB. 


VIII. 


TURRET    LATHES. 


FIG.  37. — THE  APPLICATION  OF  MULTIPLE-VOLTAGE  INDIVIDUAL  DRIV- 
ING TO  THE  OLD  18-INCH  BRASS  TLRRET  LATHE. — 
CROCKEB-WIIEELER  SYSTEM. 


.  Crocker-W heeler 

Tjpt-  S-I-  L.S.-C.M 

3  H.P.Motor, 


18  Teeth 


M'Morse-ChaIn  iK"P 


Reference  was  made  in  considerable  detail  to  the  methods 
employed  in  equipping  the  various  types  of  lathes  for  Indi- 
vidual motor  driving  at  the  McKees  Rocks  shops,  in  the  second, 
third  and  fourth  articles  of  this  series  (pages  165,  219  and  410 
of  the  preceding  volume,  1903).  but  it  has  been  impossible 
heretofore  to  discuss  the  details  of  the  changes  which  were 
made  upon  the  turret  lathes.  In  this  article  the  application  of 
the  individual  motor  driving  to  two  of  the  old  turret  lathes, 
which  were  used  at  the  old  shops,  will  be  described. 

Figs.  37  and  38  illustrate  the  motor  application  to  an  old 
18-in.  turret  lathe,  which  is  used  for  brass  worli.  Fig.  40  shows 
details  of  the  cast  iron  bracket  that  was  used  to  carry  the 
motor  above  the  head  stock,  as  shown;  while  Fig.  39  presents 
a  detail  of  the  combination  latch-plate  and  sleeve,  which  was 
the  only  other  change  required  upon  this  machine. 

As  this  lathe  is  used  exclusively  for  turning  brass,  and,  M 
ordinarily  only  small  work  is  handled  upon  it,  it  was  seen  that 
the  slow  run  of  gears  would  seldom  be  used,  and  it  was  thus 
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C        Biiik  Ociir  Shaft 
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1 
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Dia^rnm  i>f  Drive 
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82  Teeth 


Xi>te:    Slwk  of  Chsin  U>  W 
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rui.  38.— DETAILS  OF  THE  ARRANGEMENT  OF  MOTOR  DRIVING  FOR  THR   18-lNCH 

TURRET   LATHE   FOR   BRASS    WORK. 


FIG.      39. — DIAGRAM     OF     THE     NEW      .\RR.\NGEMENT     OF 
DRIVE,  AND  DETAIL.S  OF  THE  NEW  SPECIAL  SLEEVE. 


r 8-^    I — 71---] 

Brnclset  Tle-Z. 


I 


FIQ.  40. — DETAILS  OF  THE  MOTOR  SUPPORT  BRACKET  FOB  THE 
18-inOH  TUBBBT  LATHE. 


decided  to  retain  the  original  method  of  throwing  the  back 
gear  in  and  out,  in  place  of  adding  a  more  elaborate  system  of 
gear  changes,  using  clutches.  In  order  to  adjust  the  back  gear 
ratio  to  suit  the  speed  range  of  the  motor,  only  two  new  gears, 
A  and  B  (see  diagram  of  the  drive.  Fig.  38),  had  to  be  pro- 
vided. Thus  it  was  only  necessary  to  replace  the  four-step  belt 
cone  by  a  combination  latch  plate  and  sleeve  (shown  in  Fig. 
39),  upon  which  sleeve  was  keyed  the  new  gear.  A,  and  the 
large  sprocket  for  the  Morse  silent-chain  drive  from  the  motor. 

The  motor,  which  is  a  Crocker-Wheeler  type  3  I-L-S.-C.M 
multiple-voltage  motor,  developing  3  h.p.  at  240  volts,  is  sup- 
ported by  the  set  of  simple  cast  iron  brackets,  shown  in  Fig. 
40.  The  controller  is  the  type  M.F.-21,  Crocker-Wheeler  multi- 
ple-voltage controller,  and  is  attached  to  the  bed  of  the  lathe 
in  front  of  the  head  stock,  as  shown  in  Fig.  37.  With  this  ar- 
rangement, the  operator  can  easily  manipulate  it  with  his  left 
hand  while  watching  the  work. 

The  range  of  speeds  thus  available  at  the  spindles  and  also 
the  power  available  at  each  of  the  various  speeds  is  indicated 
upon  the  diagram,  Fig.  41.  It  will  be  noted  that  the  minimum 
horse-power  provided  by  the  motor  with  this  arrangement  of 
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driving,  between  spindle  speeds  of  28  and  614-rev,  per  min.  It 
1.09,  while  it  is  much  greater  than  this  at  most  points. 

It  is  no  uncommon  sight  to  see  the  operator  of  this  tool 
change  the  speed  for  each  operation  provided  upon  the  turret 
head,  where  pieces  of  work  requiring  several  different  opera- 
tions are  handled.  With  the  belt  drive,  more  time  would 
usually  be  lost  in  similarly  changing  the  speeds  than  would 
be  gained  by  the  changes,  whea  made,  and  ordinarily  the  sev- 
eral different  operations  would  be  done  at  the  same  speed. 


no  XO  :'.:0  400  SCO  COO 

5=iic(  (Is  ot  Main  S|):ii;;!,'.  IWv.  yvv  Min. 
FKi.    41. — III A(. RAM    SHOWING    VARIATIONS    OF   POWKB    AVAILABLE    AT 
THK  VARIors  SPKKOS  OF  THE  MOTOR  WITH  THE 
MILTII'I.E-VOLTAOE  SYSTKM. 


I  10.  42. — THE  JONES  &  LAMSON  FLAT  TURRET  I-ATHE,  WITH  THE  NEW 
MULTIPLE- VOLT  AGE   DRIVE. — CROCKEB-WHEELEB    SYSTEM. 

Which  would  be  that  required  by  the  largest  diameter,  and  thu» 
the  slowest. 

Figs.  42  and  43  illustrate  the  application  of  motor  driving 
to  a  Jones  &  Lamson  flat  turret  lathe.  This  application  waa 
designed  by  the  Jones  &  Lamson  Machine  Company.  Sprlng- 
neld.  Vt.,  and  is  very  simple.  The  speed  cone  was  merely  re- 
placed by  a  sleeve  upon  which  the  large  Renold  chain  sprocket 
»8  keyed;  the  motor  is  supported  by  a  plain  cast  Iron  bracket, 
wmch  18  made  in  a  single  piece.    A  light  cast  iron  guard  is 


provided  to  cover  and  protect  the  silent  chain.  The  belt,  which 
operates  the  oil  pump,  and  which  was  formerly  driven  by  a 
separate  pulley  on  the  countershaft,  is,  by  the  use  Of  two  idler 
pulleys,  as  shown  in  the  end  view,  made  to  pass  in  through  S 
hole  in  the  rear  side  of  the  motor  support  bracket,  to  the  sleeve 
on  the  main  spindle  from  which  it  is  now  driven. 

The  controller,  which  Is  a  type  M.F.-21,  Is  In  this  case  at- 
tached to  the  front  side  of  the  lathe,  in  a  manner  similar  to 
that  in  above-mentioned  turret  lathe,  as  shown.  As  this  tool 
Is  rather  light,  a  pipe  was  extended  from  the  floor  up  to  the 
controller  to  assist  in  carrying  its  weight. 

The  motor  which  is  used  for  this  drive  is  a  Crocker- Wheeler 
type  5-I.-L.S.-C.M.  multiple-voltage  motor,  developing  5-h.p.  at 
240  volts.  The  range  of  speed  of  the  spindle  is  practically  the 
same  as  that  provided  on  the  standard  Jones  &  Lamson  belt- 
driven  turret  lathe,  but  the  number  of  Intermediate  speed  steps 
provided  Is  between  two  and  three  times  greater.  The  wlds 
range  of  speeds  required  on  a  tool  of  this  type  accounts  for  the 
large  size  motor.  The  nominal  power  provided  through  this 
speed  range  Is  about  2-h.p..  but  it  will,  of  course,  be  greater 
than  this  at  most  points. 


Motcif-Sii|i|M)rl 


FIG.   43. DETAILS  OF  APPLICATION  OF  THE  IXDIMHUAL  DRIVE  Tt)  THE 

JONES  &  LAMSON   TURRET  LATHE,   SHOWING   SPECIAL 
ONE-PIECE   MOTOR  SUPPORT. 

In  an  exchange  it  is  stated  that  standard  railroad  track  will 
safely  sustain  from  225  to  300  lbs.  per  car  wheel  for  each  yard- 
pound  of  rail. 


The  Hudson  River  tunnel  of  the  New  York  ft  New  Jersey 
Railroad  Company  is  almost  completed,  only  about  300  feet 
remaining  to  finish  the  tube.  Soon  after  March  1  the  projectors 
expect  to  be  able  to  join  the  headings  and  pass  the  first  car 
across  under  the  river.  The  finishing  of  the  structure  and 
construction  of  equipment  will  soon  follow.  It  Is  understood 
that  the  cars  will  be  absolutely  fireproof. 


The  New  York,  New  Haven  ft  Hartford  Railroad  have  large 
improvements  under  way  at  Bridgeport,  Conn.,  involving  line 
straightening,  track  elevation  through  the  city,  a  new  rolling- 
lift  bridge,  and  a  large  new  station.  Important  new  work  will 
soon  be  undertaken  to  increase  the  capacity  of  several  large 
bridges  on  the  main  line  between  New  York  and  Boston,  which 
are  old  and  prevent  the  running  of  locomotives  weighing  more 
than  157,000  lbs.,  and  It  is  not  considered  safe  to  run  loaded 
cars  of  100,000  lbs.  capacity.  The  allowable  loads  of  both  loco- 
motives and  loaded  cars  on  many  of  the  branches  are  much 
less,  and  in  many  cases  are  such  as  to  make  the  operation  of 
ths  branches  complicated  and  ondaly  ezpensivs. 
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Reference  was  made  in  considerable  detail  to  the  methods 
employed  in  equipping  the  various  types  of  lathes  for  Indi 
vidiial  motor  driving  at  the  .McKees  Rocks  shops,  in  the  second, 
third  and  rounh  articles  of  this  series  (pages  105,  219  and  410 
of  fh-:"  preceding  volume,  19(i3).  but  it  has  been  impossible 
heretofore  to  discuss  the  details  of  the  changes  which  were 
made  upon  the  turret  lathes.  In  this  article  the  application  of 
the  imlividual  motor  driving  to  two  of  the  old  turret  lathes, 
which   were  used  at   the  old  slioi)S,  will   be  described. 

Kigs.  :!7  and  ;<8  illustrate  the  motor  appli«ation  to  an  old 
1>»  in.  turret  lathe,  wliich  is  used  for  brass  work.  Kig.  4U  shows 
details  of  the  cast  iron  bracket  that  was  used  to  carry  the 
motor  above  the  head  stock,  as  shown:  while  Fig.  ott  presents 
a  detail  of  the  combination  latch  plate  and  sleeve,  which  wm 
the  only  other  change  required  upon  this  machine. 

As  this  lathe  is  used  exclusively  for  turning  brass,  and,  M 
ordinarily  only  small  work  is  handled  upon  it,  it  was  seen  that 
the  slow  run  of  gears  would  seldom  bo  used,  and  it  was  thus 
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ti«i.   40. —  DETAILS  OF  THE   MOTOR  SUPPORT  BRACKET  EOH  THE 
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decided  to  retain  the  original  method  of  throwing  the  back 
gear  in  and  out,  in  place  of  adding  a  more  elaborate  system  of 
gear  changes,  using  clutches.  In  order  to  adjust  the  back  gear 
ratio  to  suit  the  spee«l  range  of  the  motor,  only  two  new  gears, 
A  and  B  (see  diagram  of  the  drive.  Fig.  38),  had  to  be  pro- 
vided. Thus  it  was  only  necessary  to  replace  the  four-step  belt 
cone  by  a  combination  latch  plate  and  sleeve  (shown  in  Fig. 
'.i'J),  upon  which  sleeve  was  keyed  the  new  gear,  A,  and  the 
large  sprocket  for  the  Morse  silent-chain  drive  from  the  motor. 

The  motor,  whith  is  a  Crocker-Wheeler  type  3  I-L-S.-CM 
multiple-voltage  motor,  developing  i!  h.p.  at  240  volts,  is  sup- 
ported by  the  set  of  simple  cast  iron  brackets,  shown  in  Fig. 
4U.  The  controller  is  l!ie  tyi»f  .M.F.  :.'l.  Cnxker-Wheeler  multi- 
ple voltage  controller,  and  is  attached  to  the  bed  of  the  lathe 
in  front  of  the  head  sto<'k,  as  shown  in  Fig.  37.  With  this  ar- 
rangement, the  operator  can  easily  manipulate  it  with  his  left 
hand  while  watching  the  work. 

The  range  of  speeds  thus  available  at  the  spindles  and  also 
the  power  available  at  each  of  the  various  speeds  is  indicated 
upon  the  diagram.  Fig  41.  It  will  be  noted  that  the  minimum 
horse-power  provided  by  the  motor  with  this  arrangement  of 
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driving,  between  spindle  speeds  of  28  and  614-rev.  per  mln.  Is 
1  09,  while  it  is  much  greater  than  this  at  most  points. 

It  is  no  uncommon  sight  to  see  the  operator  of  this  tool 
•hange  the  speed  for  each  operation  provided  upon  the  turret 
head,  where  pieces  of  work  requiring  several  different  op«r»- 
tfons  are  handled.  With  the  belt  drive,  more  time  would 
upiially  he  lost  in  similarly  changing  the  speeds  than  would 
he  pained  by  the  changes,  when  made,  and  ordinarily  the  ser- 
•  ral   different  operations  would  be  done  at  the  same  speed. 
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provided  to  cover  and  protect  the  silent  chain.  The  belt,  w^hich 
operates  the  oil  pump,  and  which  was  formerly  driven  by  a 
separate  pulley  on  the  countershaft,  is,  by  the  use  of  two  idler 
pulleys,  as  shown  in  the  end  view,  made  to  pass  in  through  a 
hole  in  the  rear  side  of  the  motor  support  bracket,  to  the  sleeve 
on  the  main  spindle  from  which  it  is  now  driven. 

The  controller,  which  is  a  type  M.F.  21,  is  in  this  case  at- 
tached to  the  front  side  of  the  lathe,  in  a  manner  similar  to 
that  in  above-mentioned  turret  lathe,  as  shown.  As  this  tool 
is  rather  light,  a  pipe  was  extended  from  the  flv>or  up  to  the 
controller  to  assist  in  carrying  its  weight. 

The  motor  which  is  used  for  this  drive  is  a  Crocker- Wheeler 
type  5-I.-L.S.-C.M.  multiple-voltage  motor,  developing  5-b.p.  at 
240  volts.  The  range  of  speed  of  the  spindle  is  practically  the 
same  as  that  provided  on  the  standard  Jones  &  Lamson  belt- 
driven  turret  lathe,  but  the  number  of  intermediate  speed  steps 
provided  is  between  two  and  three  times  greater.  The  wlda 
range  of  speeds  required  on  a  tool  of  this  type  accounts  for  the 
large  size  motor.  The  nominal  power  provid^^d  through  this 
speed  range  is  about  2-h. p.,  but  it  will,  Of  course,  be  greater 
than  this  at  most  points.  .':':  ■    v\     '  ■     ■  '' 
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In  an  e.xchange  it  is  stated  that  standard  railroad  track  will 
safely  sustain  from  225  to  300  lbs.  per  car  wheel  for  each  yard- 
pound  of  rail.  :;    ;', 


The  Hudson  River  tunnel  of  the  New  York  St  New  Jersey 
Railroad  Company  is  almost  completed,  only  about  300  feet 
remaining  to  finish  the  tube.  Soon  after  March  1  the  proje<'tor9 
expect  to  be  able  to  join  the  headings  and  pass  the  first  car 
across  under  the  river.  The  finishing  of  the  structure  and 
construction  of  equipment  will  soon  follow,  It  is  understood 
that  the  cars  will  be  absolutely  fireproof. 


'       1-'.       rill    .lO.NK.S  A    I.AMSON    H>Ar   ri  KRET  L.\TirK,  WITH  THK  NEW 
M  ri.TII'I.K-VOLT.\«.K    l>RIVK. — CKOCKliK-WHKl-XKK    SYSTK.M. 

Which  would  be  that  required  by  the  largest  diameter,  and  thus 
the  slowest. 

ligs.  42  and  4o  illustrate  the  appliration  of  motor  driving 
'o  a  Jones  &  l.amson  flat  turret  lathe.  This  application  was 
'••signed  by  the  Jones  &  Lamson  iMachine  Company,  Spring- 
'"■'d.  Vt..  and  is  very  simple.  The  speed  cone  was  merely  re- 
I'laieu  by  a  sleeve  upon  which  the  large  Renold  chain  sprocket 
!^  keyed;  the  motor  is  supported  by  a  plain  cast  iron  bracket, 
^•nich  is  made  In  a  single  piece.    A  light  cast  iron  guard  la 


The  New  York,  New  Haven  &  Hartford  Railroad  have  large 
improvements  under  way  at  Bridgeport,  Conn.,  involving  line 
straightening,  track  elevation  through  the  city,  a  new  rolling- 
lift  bridge,  and  a  large  new  station.  Important  new  work  will 
soon  be  undertaken  to  increase  the  capacity  of  several  large 
bridges  on  the  main  line  between  New  York  and  Boston,  which 
are  old  and  prevent  the  running  of  locomotives  weighing  more 
than  157,000  lbs.,  and  it  is  not  considered  safe  to  run  loaded 
cars  of  100.000  lbs.  capacity.  The  allowable  loads  of  both  loco- 
motives and  loaded  cars  on  many  of  the  branches  are  much 
less,  and  in  many  cases  are  such  as  to  make  the  operation  of 
the  branches  complicated  and  unduly  expensive. 
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{Continued  from  page  46.) 


The  details  of  construction  of  the  power  plant  building, 
which  were  briefly  referred  to  in  the  preceding  article,  are 
herewith  shown  in  the  engravings  presented  in  the  accompany- 
ing inset.  By  reference  to  the  cross  section  drawings,  the 
important  features  of  building  constrjuction,  as  well  as  the 
arrangement  of  apparatus  within,  may  be  seen.  A  longitudinal 
elevation  of  the  boiler  room  is  also  presented  in  addition  to 
the  plan  drawing;  the  longitudinal  elevation  of  the  engine 
room  will  appear  in  the  following  issue. 

One  of  the  most  noticeable  features  of  the  power  house  is 
that  the  basement  is  located  above  ground  level,  the  basement 
floor  being  on  a  level  with  the, base  of  rail  level  of  the  adjoining 
terminal  yard  tracks;  the  ground  level  is  just  below  the  water 
table  of  the  building,  and  but  a  few  inches  above  maximum 
high  tide.  This  brings  the  basement  high  enough  to  make  it 
not  only  light  and  conveniently  accessible,  but  also  to  permit 
of  its  being  kept  well  ventilated  and  dry — this  is  important  in 
power  plant  conditions.     Ample  head  room  of  nearly  12  ft.  is 

provided  in  the  engine  room  basement;    under  the  boiler  room 
8  ft.  between  floor  levels  is  provided. 

An  important  feature  of  the  arrangement  of  the  building  is 
the  provision  for  bringing  machinery  into  the  engine  room. 
At  the  south  end  of  the  basement  there  is  a  large  double  door, 
with  an  opening  9  ft.  8  ins.  wide  by  8  ft.  6  ins.  high,  through 
which  large  pieces  of  machinery  may  be  delivered  onto  the 
basement  floor.  In  the  engine  room  floor  over  the  space  imme- 
diately in  front  of  this  wide  double  door,  there  is  a  large  hatch 
opening,  12  ft.  square,  through  which  the  hoisting  hook  of  the 
engine  room  traveling  crane  may  be  lowered  to  hoist  the 
weight.  This  makes  a  most  convenient  method  of  bringing  the 
heaviest  pieces  into  the  engine  room.  The  hatch  opening  Is 
protected  by  a  3  ft.  railing  of  pipe  construction,  which  may  be 
removed  when  desired. 

The  massive  character  of  the  foundations  for  the  engines 
and  stacks  is  well  shown  in  these  drawings.  All  the  heavier 
foundations  rest  on  piling,  the  piles  having  been  driven  down 
to  rest  on  solid  rock.  The  footing  courses  of  the  walls  are  laid 
upon  scrap  rails  to  spread  the  weight,  and  is  carried  upon  piles 
driven  to  solid  rock.  As  before  stated  the  foundations  are  all 
of  concrete,  composed  of  one  part  of  Portland  cement  to  two 
parts  of  clear,  sharp  sand  and  four  of  broken  stone,  and  they 
were  laid  very  carefully  without  joints  so  as  to  form  a  solid 
monolithic  structure  in  each  case.  The  foundation  for  the 
brick  stack  was  built  extra  heavy  to  provide  for  possible  exten- 
sion: the  original  height  of  the  stack  is  to  be  225  ft.,  but  the 
foundation  is  proportioned  for  an  increase  of  its  height  by  50 
ft.,  should  the  property  on  the  Palisades  above,  become  a  resi- 
dence district.  This  foundation  is  square  at  the  base,  but 
changes  in  section  to  octagonal  a  short  distance  below  the 
boiler  room  floor,  and  the  shaft  to  a  circular  section  just  below 
the   roof. 

The  steel  work  of  the  building  is  particularly  heavy  and 
substantial.  The  general  design  of  the  roof  trusses  may  be 
seen  from  the  cross  sections.  In  the  engine  room  they  have  a 
clear  span  of  52  ft.  from  wall  to  wall.  The  boiler  room  trusses 
extend  only  to  the  columns  at  the  face  of  the  boilers,  the 
columns  are  connected  longitudinally  and  to  the  face  of  the 
exterior  wall  by  plate  girders,  which  support  the  coal  and  ash 
storage  bins,  thus  leaving  the  space  above  clear  for  the  con- 
veying apparatus,  as  shown. 

The  craneways  in  the  engine  room,  which  consist  of  42-in. 


steel  plate  girders,  located  50  ft.  between  centers,  are  carried  on 
the  tops  of  the  heavy  steel  columns  in  the  side  walls,  which  are 
spaced  35  ft.  between  centers.  The  stairways,  to  the  galleries, 
between  floors,  etc.,  are  built  up  of  10-in.  channels  with  cast 
iron  treads,  and  are  provided  with  3-ft.  railings  of  pipe  and 
flttings,  which  are  also  used  to  protect  the  gallery,  the  wheel 
pits  around  the  engines  and  the  hatchway  opening  in  the 
engine  room. 

COAL   AND  ASH    HANDLING    SYSTEM. 

A  very  complete  system  of  conveyors  and  elevated  storage 
hoppers  has  been  provided  for  the  handling  and  storage  of 
coal  and  ashes.  The  arrangements  of  this  system,  which  com- 
prises a  transverse  belt  conveyor  to  carry  the  coal  from  the 
receiving  hopper  and  a  longitudinal  bucket  conveyor  to  elevate 
the  coal  or  ashes  to  the  storage  bins  above,  are  well  shown  in 
the  accompanying  drawings  imthe  inset.  This,  in  conjunction 
with  a  coal  trestle  at  the  rear  of  the  building  by  means  of 
which  car  loads  of  coal  are  dumped  directly  into  a  receiving 
hopper  and  crusher,  provides  a  perfectly  automatic  system  of 
coal  and  ash  handling,  the  capacity  of  which  is  for  handling  30 
tons  of  "run-of-mine"  coal,  either  anthracite  or  bituminous, 
per  hour. 

The  elevated  pockets  for  coal,  of  which  there  are  four,  are 
of  steel  construction,  as  shown.  They  are  large,  13Vi!  by  15 
ft.  square  at  the  top:  the  chute  opening  at  the  bottom  is  19  ft. 
above  the  boiler  room  floor.  The  two  ash  pockets  are  of 
similar  construction,  but  slant  toward  the  outside  wall,  instead 
of  toward  the  boilers,  in  order  to  deliver  into  cars  on  the  coal 
trestle  outside.  These  hoppers  are  carried  partly  on  the  side 
wall  construction  and  partly  by  steel  columns  rising  at  the 
boiler  fronts,  which  extend  up  to  the  roof  trusses.  Each  hopper 
has  a  capacity  of  35  tons  of  coal,  making  a  total  storage 
capacity  of  140  tons  of  coal  in  all";  the  ash  hoppers  are  calcu- 
lated to  take  care  of  a  three  days'  accumulation  of  ashes. 

Coal  is  delivered  to  the  power  plant  by  hopper  cars  on  the 
coal  trestle  shown  alongside  the  rear  wall  of  the  building.  From 
this  track  the  cars  dump  direct  into  the  receiving  hopper 
underneath  in  an  extension  of  the  boiler  room  basement,  the 
details  of  which  are  well  shown  in  section  D-D.  From  the 
receiving  hopper  the  coal  is  directed  into  a  large  coal  crusher 
which  is  capable  of  taking  care  of  30  tons  per  hour;  it  is  of 
heavy  construction  and  capable  of  reducing  lumps  in  either 
anthracite  or  bituminous,  to  sizes  suitable  for  the  Rony 
stokers. 

From  the  crusher  the  coal  is  delivered  into  the  conveyor 
system,  which  consists  of  a  belt  conveyor,  leading  transversely 
a  distance  of  18  ft.,  and  a  bucket  conveyor,  receiving  the  coal 
from  the  belt  conveyor  and  carrying  it  to  the  storage  pockets, 
without  manual  labor.  The  belt  conveyor  is  of  the  usual 
type,  18  ins.  wide,  and  is  designed  for  a  belt  speed  of  400 
ft.  per  minute.  The  main  bucket  conveyor  is  of  the  usual 
link  type,  with  pressed  steel  buckets,  18  by  26  ins.  in  size 
at  the  top  and  spaced  28  ins.  between  centers  in  the  driv- 
ing chain.  Automatic  trips  are  located  over  the  storage 
pockets  to  dump  the  buckets  in  any  desired  location.  This 
conveyor  is  driven  by  a  reversible,  variable-speed  three-phase 
alternating-current  motor,  the  transverse  belt  conveyor  and 
the  coal  crusher  being  driven  through  a  countershaft  by  a 
similar  but  non-reversible  motor. 

Ashes  are  discharged  into  the  main  bucket  conveyor  directly 
from  the  ash  pits  under  the  boilers,  as  shown,  an  apron  being 
provided  to  permit  their  being  scraped  into  the  passing 
buckets.  After  accumulating  in  the  ash  hoppers  above,  they 
are  dumped  into  cars  standing  upon  the  trestle  track  at  the 
rear  and  drawn  away.  The  details  of  the  discharge  chute 
leading  through  the  wall  and  cut-ofT  gate  outside,  are  well 
shown  in  section  D-D.  This  entire  conveyor  equipment,  in- 
cluding the  crusher,  will  be  furnished  and  installed  by  the 
Exeter  Machine  Works,  Pittston,  Pa.,  under  a  rigid  guarantee 
for  efficient  and  satisfactory  operation. 

BOILEBS,    STOKEKS    AND    SUPERHEATERS. 

The  boiler  equipment  consists  of  four  500-h.p.  horizontal 
water-tube  boilers,  set  in  two  batteries  of  two  each,  one  on 
either  side  of  the  stack.  The  boilers  were  built  by  the  Ault>- 
man  &  Taylor  Machioery  Company,  Mansfield,  Ohio,  and  each 
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equipped  with  a  Foster  superheater  supplied  by  the  Power 
;>ecialty  Company,  New  York.  The  rating  of  the  boilers  is 
nsed  upon  10  sq.  ft.  of  heating  surface  per  boiler  horse-power. 
;-!ici  also  upon  the  A.  S.  M.  E.  standard  of  30  lbs.  of  water  evap- 
-  ited  per  hour  from  feed  water  at  100  degs.  F..  to  steam  at 
.  lbs.  pressure,  and  they  are  designed  for  50  per  cent,  over- 
ad  capacity. 

The  boilers  are  carried  upon  wrought  iron  supports,  entirely 
ridependent  of  the  brick  work,  and  expansion  is  carefully  pro- 
vided for  to  insure  air-tight  settings.     The  details  of  the  set- 
■ings,  and  the  provision  for  the  superheater  tubes,  are  shown, 


nections  for  by-passing,  so  that  the  boilers  may  deliver  satu- 
rated steam,  if  desired.  The  superheater  fittings  are  of  extra 
heavy  cast  iron,  of  special  mixture  for  this  service.  The  super- 
heaters are  designed  to  raise  the  temperature  of  steam  de- 
livered from  each  boiler,  at  its  rated  pressure  of  1.50  lbs.  per 
sq.  in.,  to  550  degs.  F.;  this  provides  that  the  temperature  be 
measured  at  points  in  the  main  steam  header  5  ft.  beyond  the 
boiler,  and  with  the  furnace  gases  leaving  the  boiler  at  not 
over  600  degs.  F. 

The  stokers  are  the  well  known  Roney  stokers,  installed  by 
Westinghouse,  Church.  Kerr  &  Co.,  and  are  arranged  for  easy 
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SeCTION  A-A. 


I)KTAIL.S   OK  IIIK  FI.IK  t'O-NSTKlOTlOX    AM)   KCH).N«MrZEB    HKTTiNG,    SHdWlAt.    ISY-1'ASS    TO   STACK. 


in  general,  in  the  drawings.  All  brickwork  showing  at  the 
fronts  is  of  white  enameled  brick.  Further  interesting  details 
of  the  boiler  equipment  are  given  in  the  following  table: 

BOILERS. 

.\oiiiinaI    Horse    Power 500    h     P 

Heating    Surface    '.'.'.'.'.'.'.'.'.'.  .' 5,000    ?q.'   ft.' 

W  orking   Pressure    150    lb" 

Test   Pressure   after  erection 200    lbs 

•No.  of  Sections ,.   ' ' '  ' '  '  oV 

N-o.   of  Tubes .-...•...,...,...., ^/l 

niT^  ?'  '^".^'^i  V "Knobbled."   Hammered  'charcoal'  Iron 

Diameter  of  Tubes 4    inrhos 

tength   of  Tubes *    'l8    ^ 

•No.   of  steam   Drums    '.'.'.'.'.'.'.'"'. 3 

Length  of  Steam  Drum '.'..'. 23  ft    ■S.W.   in« 

Diameter  of  Steam  Drum 36  ins 

Thickness  of  Steam  Drum  Plate .'.'.'.■ at  Tn' 

•No.    of    Mud    Drums •«    '"• 

Diameter  of  Mud  Drum i  o '  )„« 

length  of  Mud  Drum ■.".■.■.■.■.■  '  ". H  ft    6  ins' 

Thickness  of   Mud   Drum    Plate "  '  '        i  u    ins 

;'.'ze  of  Steam  Opening    ■.■.■.'.■.  V      10   ins 

Number  and  Diameter  of  Dry  Pipes 3_5   in 

MaTi'^^,.?'S^?T"%°J,  Setting 23  ft.'  3   ins.'  by  15   ft! 

Maximum  Height  of  Boiler  Above  Floor  Level 18  ft    3  ins. 

-hipping  Weight  per  Battery 196.000   lbs. 

^,..„  SUPERHEATERS. 

I  ype  v\        v    A 

nT"?  ?X°'  'S"'*"'-'»^'e«''"8  Surface: .' .' ." .' ." .' .' .'    ! .' : !  ! ! .' !  ;  .iS  sj.""ft 

i>iameter  "of^^ Tubes ^y  •;.•••  •V.^^^•'  V-'.-'  '/••.•; V  •,  •  L^^ 

^hape  of  Tubes  '    '  "'  ♦•-'•♦••■'  "  •  •>  •  *•  •  -.r-  ' *    ''icheP 

No.  of  Sections   ■.'.".■.■.■.■.■.■.■' '  *  '.'"■' ? 

Diameter  of  Connections  to  and  from 'superheater' 'T>'!.'! !  3— 5-ln". 'pipes 
Tvpe  .   '•  STOKERS. 

•Vidth  ■  dveV  AH ' •  •  •  -  •  .Roney   Overfeed 

f-cngth.  Over  All"  ■.".■.■"■ '<:  •^*  •:-;'f';^>' •  •  •  •  •  •  -12  ft.   6  ins. 

■■rate  Area  •••••••.»*....;>.•••••  .o  rt.  i  ins. 

Weight.  Each  '.'.'.'.'. "  i  .  . .  V*  ;  .112   sq.    ft. 


"!*  of  Stoker  Engine..' 


.21  600  lbs. 


|orsepow;r-of  StokeT  Engln?'  jn.cylinder  diameter,   and  4-inch   stroke 
lorseoower   Required   to   Operate 

"-?Hi'!^'?  *'y   stoker,    inches   of  Water.  .  .       .  .'  ."       .'  .'  7.  T"!  •%' 


80  lbs.  steam  pressure 5  H.P. 


Hors«.n«»I_    D   -"^Y     i    ^"B'ne.   ai  »u  ids.  steam  pressure 5  H.P. 

''raTVa^u^«;\"'-l^°   operate  .^,-»l.?>5''" 1    H.P. 


'■'au"g"cnal''nir"'   ^-l*^   ^r^  '^«"^-   Overload,   Inches'  of  'Water:  ......X. 

l-io  n^;  „2  I  H^"^  '**'•  "■  o'  Orate  per  Hour 15  lbs 

1  '0  per  cent.  Overload  Rating.  Coal  per  sq.  ft.  Grate  per  Hour.  .'  .'22  lbs.' 

The  boilers  are  equipped  with  safety  high  and  low  water 
■iiarms.  ■which,  together  with  the  other  boiler  fittings,  are  fin- 
on      «    P*'"^^^*^  ^'■ass.     The  feed  and  other  auxiliary  pipe 
•^  nnections  are  of  heavy  brass  and  the  blow-off  piping  is  fitted 
in  flange  connections.    A  special  feature  of  the  boiler  and 
J^l^r^  '^°"^*''"^tion  is  that  all  joints  are  made,  metal  to 

'  ■!  !    '^   ^°"'  P*^^'"^  of  any  kind.    The  tubes  of  the  boiler 
"^expanded  into  "flowed"  steel  headers. 

■n  th!  ^^m''^®**^"'  *^  ^^^^"^^  ^"  cross-section  E-E.  are  located 

of  each  h  n     ^^^^  *^®  ''**^'  ^""^^  *°'*  '°'°^  ^°  ^"^egral  part 
Douer.    They  are,  however,  provided  with  proper  con- 


renewal  of  grate  bars  and  sections.  Each  battery  of  two 
stokers  is  operated  by  a  Westinghouse  special  stoker  engine, 
each  of  which  engines  is  large  enough  to  operate  all  the  stokers 
in  case  of  accident.  With  coal  supplied  in  proper  size  and 
proper  firing,  the  stokers  are  guaranteed  to  consume  the  coal 
completely  and  smokelessly.  A  special  feature  of  the  furnace 
design  is  that  they  are  proportioned  for  burning  refuse  dust 
and  clippings  from  the  grain  elevators— an  important  economic 
feature  under  these  conditions. 

ECONOMIZERS. 

Two  fuel  economizers  will  be  installed  in  the  smoke  flues 
at  the  rear  of  the  boilers  by  the  Green  Fuel  Economizer  Com- 
pany, which  are  utilized  for  heating  the  boiler  feed  water. 
Their  location  is  shown  in  the  plan  and  on  cross  section  E-E. 
and  the  details  of  the  setting,  together  with  the  flue  connec- 
tions to  the  boiler,  and  the  by-pass  to  the  stack,  are  shown  in 
the  accompanying  drawing  on  this  page.  Each  unit  consists 
of  eight  vertical  cast-iron  tubes,  connected  to  headers  at  top 
and  bottom,  each  row  forming  a  section.  All  joints  are 
metal  to  metal  with  machined  contact  faces.  The  feed  water 
enters  at  the  cooler  end  of  the  flue  and  leaves  at  the  end 
nearest  tifie  boiler.  The  usual  scraping  devices  are  employed 
for  removing  soot  from  the  tubes,  which  are  driven  by  three- 
phase  alternate-current  induction  motors.  The  principal  fea- 
tures of  the  economizers  are  indicated  in  the  following  table: 

KCO.VOMIZEKS. 

N'o.    of  Tubes    in    Each    Seition s 

No.  of  Sections  in   Each  Economizer .  .  . 44 

Length  and  Diameter  of  Tubes 10  ft.  by' 3^:! '  i'uV   diameter 

Total  Heating  Surface  of  Each  Economizer .  "     4  576  ^    ft 

Power  Required  to  Operate  Scrapers .*/*""    '       2"  HP 

Size  of  Scraper  Driving  Motors '.  1  .*V 2  HP 

Test  Pressure  for  Economizer  and  FittinR^ .350   lbs.  'Hydrostatic 

The  economizers  are  guaranteed  to  raise  the  temperature  of 
the  feed  water  passing  through  them,  according  to  the  condi- 
tions of  load,  as  given  below: 


Iioad  on  Boiler. 


500— B.  H.  P. 
1,000— B.   H.   P 
1,500— B.   H.  P. 
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rtUES    AND    STACK. 

The  stack  is  of  the  radial  brick  type  and  is  of  ample  size  to 
oasUy  handle  normal  and  50  per  cent,  overloads  on  the  present 
boiler  equipment  and  the  two  additional  boilers  for  which 
space  is  reserved.  It  is  225  ft.  high,  with  an  internal  diameter 
of  10  ft.,  but  is  proportioned  for  an  increase  of  50  ft.,  or  275  ft. 
future  height.  The  stack  foundation  is  of  concrete  on  piles, 
and  ends  at  8  ft.  below  the  boiler  room  floor  level.  The  base 
of  the  stack  is  square,  but  changes  to  half  octagonal  above  the 
boiler  room  floor;  the  base  ends  and  the  chimney,  which  is 
round  in  section,  begins  just  above  the  economizers.  The 
chimney  was  built  to  a  special  design  by  the  Alphons  Custodis 
Chimney  Construction  Company.  Its  principal  dimensions  are 
as  follows: 

STACK. 

TIeiKht  Above  Foundation 233  ft. 

Ht'ipht  Above  Boiler  Room  Floor 22.5  ft. 

HeiRbt  of   Base   Above  Foundation 33    ft. 

Side  of   Base.   Outside] 22   ft.    2    ins. 

DianiPtfT   of   Base.    Inside.    At   Top 13    exposed    ft.    10    In-^. 

Diameter  of  Base.  Inside,  At  Bottom 13  ft.  2  ins. 

Height   of  Bound   Shell 200   ft. 

No.    of    Sertions    of    Shell    of    Different    Thicknesses 13 

Weight   per   Cn.    ft.    of   Radial    Brick 120    ib.s. 

Thickness  of  Fire-Brick  Lining  in   Base 4U    in^;. 


Width  of  Air  Space  Between   Lining  and  Shell 2   in 

No.  of  Flue  Openings ' 

Wind   Pressure   De.slgned   for 50   lbs.   per  sq.   ft.   of  exposed  surfac 

There  are  five  flue  openings,  two  on  each  side  above  th 
boiler  room  floor,  as  shown,  and  one  below,  on  the  side  oppc 
site  from  the  office,  which  was  installed  to  provide  connectio: 
for  the  two  future  boilers.    The  details  of  the  connections  a 
the  rear  of  the  boilers  leading  to  the  economizer  settings  an' 
to  the  by-passes,  are  made  clear  in  the  accompanying  drawing 
The  main  boiler  flue,  below,  has  a  row-lock  fire-brick  arc! 
over  it;    this  is  covered  with  a  similar  arch  of  common  brick 
and  then  bedded  over  deeply  with  a  strong  cinder  concrete  fo: 
the  floor  of  the  economizer  chamber.    The  economizer  spac 
is  roofed  at  the  sloping  ends  with  courses  of  brick  laid  or 
cast-iron  tees,  spaced  9  ins.  apart,  and  covered  with  a  cemeni 
mortar.     The  arrangement  of  dampers  for  diverting  the  flu> 
gases  through  the  economizer,  or  by-passing,  is  clearly  shown 
The  base  of  the  stack  is  provided  with  a  12-in.  baffle  wall  of 
fire  brick,  built  diagonally  across  between  the  flue  openings 
to  take  the  impact  of  the  entering  hot  gases.     This  wall  is 
spaced,  as  shown  in  the  plan,  to  one  side  of  the  center  to  pro 
vide  for  the  future  boiler  capacity. 

{To  be  continued.) 


NET  LOCOMOTIVE    AND  CAR  SHOPS. 


McKEES  ROCKS,  PA. 


Pittsburgh  ft  Lake  Erie  Railroad. 


IV. 


THE  PAINT  SHOP. 


As  may  be  noted  by  referring  to  the  layout  plan  of  the  Mc- 
Kees  Rocks  shops,  which  was  presented  on  page  396  of  the 
November,  1903,  issue,  the  paint  and  color  shops  are  peculiarly 
located  with  respect  to  the  remainder  of  the  shop  plant,  being 
situated  in  a  convenient  Y-shaped  corner  formed  in  the  west 
side  of  the  shop  grounds  by  existing  track  locations  outside; 
they  are  not  far  removed  from  the  main  buildings,  but  are 
still  far  enough,  being  located  nearly  200  ft.  from  the  nearest 


corner  of  the  main  locomotive  shop  building,  to  protect  them 
in  case  of  a  dangerous  fire  in  the  paint  stores.  Convenient 
access  is  had  to  both  paint  and  color  shops  by  tracks  leading 
from  the  west  side  of  the  shops. 

The  paint  shop  involves  some  interesting  features,  both  as  to 
construction  and  as  to  facilities.  It  is  a  steel  frame  building, 
with  saw-tooth  roof  construction  to  provide  ample  daylight 
lighting,  as  shown  in  the  accompanying  half-tone  engravings. 
The  general  features  of  the  building  construction  are  well 
shown  in  the  accompany  sectional  drawings  and  in  the  detail 
of  roof  construction,  which  shows  also  the  details  of  the  steel 
column  construction.  The  outside  appearance  of  the  paint 
shop  is  greatly  modified,  however,  and  the  usual  peculiar  ex- 
terior so  noticeable  in  most  saw  tooth  roofs,  is  avoided,  by 
tarrying  the  side  walls  above  the  ridges  of  the  saw  teeth;  this 
permitted  harmonizing  the  general  exterior  appearance  with 
that  of  the  other  buildings  of  the  shop  group. 

The  paint  shop,  as  ehown  in  the  plan  drawing,  is  204  x  85 


SECTION    A-B. 


VhAH  or  HEATING  SYSTEM:    ARRANGEMENT  OF  DELIVERY  AND  RETURN  HEATING  DUCTS  FOR  RECIRCULATING  SYSTEM  IN  PAINT  SHOP. 
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FLKES    AWD-  SilAGK. 

Th<  sTa(  li  is  or tiiie  radial  brick  type  and  is  of  ample  size  to 
I'.'isily  liaiMlIf;  normal  and  iJO  per  cput  ovorloafls  on  tl>p  prrspnr 
Rbiinr  eqiiVpmentitttwi  the  two  additional  lioilors  for  whirh 
sipate  is  rrserved.  It  is  22'.  ft.  hipli,  with  an  intprnal  dianirtpr 
of  10  ft:,  but  is  proportioned  for  an  increase  of  TiO  ft.,  or  27.'!  ft. 
futnrf'  height.  Tim  Btatk  foundation  i^  of  cont-rete  on  piles. 
and  ends  at  8; ft.  below  the  boiler  room  floor  level.  The  base 
of  rbp  Kt;w-iv  Is  fsqiiar*'.  biit  (liangf's  to  lialf  n<  ta.uonal  above  th<" 
boilpr  raom  floor;  the  base  ends  and  the  chimney,  which  i.^ 
rnuinl  in  section^  begins  just  above  the  e»'onomizpr.'^.  The 
hitntiey:  was  built, to  a  special  design  by  the  Aiphons  Custodis 
<;hiT;nn»?yCDnstruction  Company.  Its  principal  tliniensions  are 
I     follows: 


STAi'K' 

"oundfrt  J0n  .,;..■  .  •    -•  ■ 

•liii'jT  Roiim'  Floor.' .  ... . .  ,, , 

/NtMivf    Piiunilat  ion  .  ..;;.'.,. 

ifle  :.-. . . .  .  . .  .  . . 

tn-^ide,   .Vf   T<>i> 

.     In-ide,  At  nottom 

n.l  ?li.ll ;.  .  ,:<i  ......  . 

.•■':<    of.  Sljell    of    r>iff<»rcnt    Ttrirkno?;:'' 

fir,   ft.    of   RatJIal    Brirk. 

r   p.r..   I'.ri.k    r. mine,  in    r!:i-i: 


.  .233  ft. 

,.,..  .22.'  ft 

:; ;,.:,,;.  .33   ft. 
;  .22   ft.   2   ins. 

;ifv~i«l    ft.     !»•    in-. 
i:i  ft    2  in;= 
.2<'ii    ft 

i:: 

,.."...,.,120    lbs. 
■V    .■    -.1 1.,  in- 


W  Hlili   of  .\ir   Sparc   Between   IjitiiiiK   :nid   SlieU.^ >..;.  J.  .->.-•  V. . .' -2   'i 

No.  of  Klue  Opening'^ .....;,,  ^. ...'........ - 

Wind    Pressure    De.-iRned    for 50    lbs.    per   sq.    ft.    ofexi-osid   surfi 

There  are   five  flue  openings,   two  on   each  side  above  tV 
lioiler  room  floor.  a.s  shown,  and  one  beiov,  on  the  side  opp^ 
site  from  the  office,  which  was  installed  to  provide  connectio 
for  the  two  future  boilers.    The  details  of  the  connections  a 
the  rear  of  the  boilers  leading  to  the  economizer  settings  an 
to  the  bypasses,  are  made  clear  in  the  accompanying  drawint 
The   main    boiler  flue,  below,    has   a   row-lock    fire-hrick    arc. 
over  it:    this  is  covered  with  a  similar  arch  of  common  brie 
ami  then  bedded  over  deeply  with  a  strong  cinder  concrete  fn 
the  floor  of  the  economizer  chamber.     The  economizer  spai 
is  roofed  at  the  sloping  ends  with  courses  of  brick  laid  o: 
cast-iron  tees,  spaced  9  ins.  apart,  and  covered  with  a  cemen 
mortar.     The  arrangement  of  dampers  for  diverting  the  flti 
pases  through  the  economizer,  or  by  pai^sing.  is  clearly  showi. 
The  base  of  the  stack  is  provided  with  a  12-in.  baiTle  wall  o 
fire  brick,  built  diagonally  across  between  the  flue  opening^ 
to  take  the  impact  of  the  entering  hot   gas<  s      This  wall   i 
spaied.  as  shown  in  the  plan,  to  one  side  of  the  center  to  pre 
vide  for  the  future  boiler  capacity. 

{To  be  vontinued^Y-'^    '•:_: 


NEW   LOCOMOTIVE    AND  CAR  SHOPS. 


M<  KKES  ROCKS    P.A 


('iTT.^^ni.'Hcn  A  Lakk  Kiuk  Raiijim.\i». 


'V. 


THE    PAINT   SnOV 


A.srnay  t)p  odted  by  referring  to  the  layout  plan  of  the  Mc 

K.ees' Rrtcks  shops,  which  was  presented   on   page  390  of  the 

Xovember./l!K*''i.  issue,  the  paint  and  color  shops  are  peculiarly 

located  with  T^^Spe^-t  to  the  remainder  of  the  shop  plant,  being 

■^tt'iart  d  in.  a  convenient  Y-shaped  corner  formed   in  the  wst 

•  )f  the  phop  grounds  by  existing  track  locations  outside: 

■ '-y  ^re-not  far  removed  from  the  main   buildings,  but  are 

"  '  1  ■  •-•nough,  being  located  nearly  2'>0  ft.  from  the  nearest 


lurn'T  of  the  main  locomotive  shop  building,  to  protect  then" 
in  case  of  a  dangerous  fire  in   the  paint  stores.     Convenien 
access  is  had  to  both  paint  and  color  shops  by  tracks  leadink^ 
from  the  west  side  of  the  shops. 

The  paint  shop  involves  some  interesting  features,  both  as  ti 
construction  and  as  to  fa*  ilities.  It  is  a  steel  frame  building 
with  saw-tooth  roof  construction  to  provide  ample  dayligh' 
lighting,  as  shown  in  the  accompanying  half-tone  engraving? 
The  general  features  of  the  building  <onstruction  are  wel, 
.>;hown  in  the  accompany  sectional  drawings  and  in  the  detaii 
of  roof  construction,  which  shows  also  the  details  of  the  steel 
(oiumn  construction.  The  outside  appearance  of  the  paint 
shop  is  greatly  modified,  however,  and  the  usual  pectiliar  ex 
terior  so  noticeable  in  most  saw  tooth  roofs,  is  avoided,  h} 
'  arrying  the  side  walls  above  the  ridges  of  the  saw  teeth;  thi.- 
permitted  harmonizing  the  general  exterior  appearance  with 
that  of  the  other  buildings  of  the  shop  group.  r.  .  -r 

The  paint  shop,  as  phown  in  the  plan  drawiim.  is  2tl4  x  83; 
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ft.  inside,  with  a  clear  distance  of  19  ft.  3  ins.  under  the  lowest 
portions  of  the  roof  trusses.  The  roof  is  supported  between 
walls  by  three  rows  of  steel  cdlurans,  of  five  columns  each, 
dividing  the  building  into  six  sections.  The  section  at  the  south 
end,  34  ft.,  is  partitioned  off  to  provide  accommodations  for  the 
washing  and  varnishing  departments,  office,  etc.,  which  are 
arranged  across  this  end  of  the  building,  as  shown;  the  parti- 
tions are  built  of  concrete,  3  ins.  thick,  on  expanded  metal, 
all  of  which  are  carried  up  to  the  roof  trusses  or  roof.  A  most 
light  and  convenient  shop  has  been  secured;  the  character  of 
\he  daylight  lighting,  which  is  northern  exposure,  may  be 
judged  from  the  interior  view  of  this  building  looking  toward 
the  saw-tooth  skylights.  The  convenience  of  the  workmen  is 
provided  for  in  an  excellent  arrangement  of  lavatories  and 
water  closets  in  one  corner  of  the  washing  room;  the  water 
closets  are  located  on  an  elevated  platform  or  gallery,  9  ft. 
above  floor  level,  beneath  which  are  the  lavatories. 

Four  longitudinal  tracks  lead  into  the  paint  shop,  spaced  20 
ft.  0  ins.  between  centers,  as  shown  on  the  plan.  These  tracks 
extend  165  ft.  into  the  building,  or  within  15  ft.  of  the  parti- 
tion across  the  south  end,  and  are  provided  with  pits  which  are 
of  concrete  construction,  as  is  the  floor  throughout  the  build- 
ing. The  construction  of  these  pits  is  shown  in  the  detail  cross 
sections,  one  at  the  drainage  point  at  the  middle  and  the  other 
at  different  points  of  depth;  each  pit  is  140  ft.  long  and  34  ins. 
deep  at  the  ends,  dropping  to  38  ins.  deep  at  the  drainage  points 
at  the  middle.  The  drain  connections  are  shown  in  the  cross- 
section  view  of  the  buildings;  pach  drain  is  covered  at  the  pit 
by  a  cast-iron  grating.  A  feature  of  this  building  is  also  to 
be  found  in  the  system  of  inside  roof  drainage  and  the  pro- 
vision of  steam  heating  pipes  (see  detail  of  roof  construction) 
beneath  the  gutters  to  thaw  out  ice  that  may  form  there  in 
winter. 

HE.VTIXCi    AND  VENT1L.\TING   SYSTEM. 

One  of  the  most  important  features  of  this  shop  is  the  heat- 
ing and  ventilating  system,  which  was  designed  with  great 
care  to  properly  fulfill  the  special  requirements.  The  require- 
ments of  the  modern  paint  shop  in  this  particular  were  very 
concisely  stated  by  Mr.  W.  O.  Quest,  master  painter  of  the 
P.  St  L.  E.  R.  R.,  in  a  recent  paper  before  the  Railway  Club  of 
Pittsburgh,  as  follows: 

"The  essentials  of  heating  and  ventilating  a  railway  paint 
shop  according  to  requirements,  should  be  so  mathematically 
adjusted  as  to  conform  to  interior  shop  space  in  such  a  manner 
as  to  prevent  thes^  opposite  elements  from  conflicting  with 
shop  cleanliness.  A  controlled  volume  of  circulated  air  should 
be  secured  through  a  series  of  easily  manipulated  ventilator 
openings  located  in  the  ceiling,  or  other  similar  mechanical 
appliance  that  will  insure  a  fresh  air  supply,  and  at  the  same 
time  prevent  the  generated  heat  from  being  carried  away  from 
work  line  of  shop.  Without  question,  all  heat  should  be  either 
generated  or  discharged  at  a  low  floor  line,  in  order  that  all 
moisture  resulting  from  car  washing,  etc.,  will  quickly  dry  up. 
According  to  the  available  practical  authority,  the  installation 
of  the  recirculating  system  of  hot  air  heating  and  ventilating, 
the  shop  should  be  so  constructed  as  to  insure  a  fifty  to  sixty 
per  cent  foul  air  displacement  in  a  given  time,  as  it  is  claimed 
that  the  constant  churning  over  of  foul  air  of  a  paint  shop, 
without  taking  in  at  least  fifty  per  cent  of  fresh  air  hourly  from 
outside,  will  be  productive  of  bad  results  in  the  form  of  both 
moisture  and  a  poisonous  gaseous  air,  which  are  extremely 
injurious  to  both  fresh  applied  paint  ana  varnish  and  to  the 
health  of  the  men  compelled  to  work  under  such  conditions. 
There  is  au  inevitable  law  that  all  heat  ascends  and  never 
descends  only  when  in  such  volume  as  to  entirely  displace  the 
pure  air,  showing  conclusively  that  all  heat  should  be  generated 
as  near  floor  line  as  possible,  which  will,  with  necessary  top 
ventilation,  produce  an  ideal  shop  atmosphere  on  an  old  estab- 
lished law  which,  when  put  to  the  test,  usually  shows  that  it  is 
the  most  practical,  and  not  the  most  scientific  of  heating  and 
ventilating  system  that  is  wanted  in  the  railway  car  paint 
shop." 

On  account  of  the  importance  of  this  subject,  as  well  as  the 
excellent  manner  in  which  these  requirements  were  provided 
for  at  this  shop,  we  illustrate  the  heating  system  in  detail.  It 
consists  of  a  motor-driven  ventilating  blower  equipment,  lo- 
cated in  the  varnish  room,  and  connected  up  with  return  suc- 
tion and  delivery  pipes  for  recirculating  the  air  in  the  shop. 
The  main  delivery  ducts  (xtend  unc^r  he  roof  around  the  out- 
side walls  of  the  buildinj   ?«  a>3-?  t  ;     'he  Tentilating  system 


plan;  the  delivery  outlets,  which  are  spaced  17  ft.  apart,  ex 
tend  down  the  side  walls  to  within  6  ft.  of  the  floor,  and  are  pro 
vided  with  double-ported  deflector  openings  to  divert  and  seal 
ter  the  hot  blast.  The  return  ducts  are  carried  under  the  roc. 
along  the  three  lines  of  roof-supporting  columns  and  the  sue 
tlon  openings  extend  down  at  every  column  with  large  screen- 
covered  openings  at  the  floor.  These  delivery  and  return  mains 
as  well  as  the  outlets,  are  all  of  galvanized  iron  ducts  of  sizes 
shown  on  the  plan. 

The  motor  and  fan  are  mounted,  at  an  elevation  of  12  ft 
above  the  floor,  upon  a  structural  iron  platform,  along  the  west 
side  of  the  varnish  room,  which  forms  a  gallery  with  a  clear 
height  underneath  of  11  ft.  This  platform  also  carries  th(? 
heating  coils  for  adjusting  the  temperature  of  the  air  delivered 
through  the  shop.  The  return  suction  mains  lead  to  the  casing 
of  this  heater  and  the  fan  takes  its  suction  from  the  delivery 
side  of  the  heater;  a  connection  is  provided  on  the  intake  side 
of  the  heater  with  the  roof  so  that  fresh  air  may  be  added  to 
the  air  circulation,  as  desired,  to  effect  the  desired  displace- 
ment of  foul  air.  Dampers  are  liberally  provided  in  all  intake 
and  delivery  outlets  and  connections,  so  that  the  flow  of  air. 
and  thfe  general  temperature  effect  can  be  adjusted  in  a  most 
flexible  manner.  The  low  delivery  points  for  the  hot  blast,  and 
the  arrangement  of  intake  openings  at  the  floor  to  remove  the 
lower  strata  of  cold  air,  are  the  important  and  remarkable  fea- 
tures of  this  system. 

NEW    DESICN  OF   ADJUSTABLE   SCAFrOLDlNO. 

A  scaffold  system  of  an  entirely  new  and  original  design  hat 
been  installed  in  the  paint  shop,  which  is  worthy  of  particular 
notice.  The  details  of  the  notched  supporting  posts  and  method 
of  bracing  them  from  the  main  columns  of  the  building,  as  well 
as  of  the  malleable  iron  adjustable  brackets  used  on  the  posts, 
are  shown  in  the  accompanying  detail  sketch;  the  arrangement 
of  the  scaffold  posts  *"<*  ti'ussed  bracing  structure,  between 
the  pit  tracks,  is  shown  lu  the  plan  view  of  the  building. 

The  method  of  operation  ui  as  follows:  Each  notched  post 
has  on  it  one  of  the  adjusiaoie  brackets,  which  will  rest  at 
any  notch  along  its  length,  as  shown  on  the  end  elevation.  To 
raise  these  brackets,  which  carry  the  sectionalized  scaffold,  it 
is  only  necessary  to  pull  down  on  hoisting  rope,  H,  which  acti 
over  the  pulleys  and  lifts  the  brackets  up  until  they  catch  in 
higher  notches;  in  lowering  the  scaffold,  the  lowering  rope,  1>, 
is  pulled  down  sufficiently  to  unlatch  the  bracket  from  the 
notch  it  is  resting  in,  after  which  it  may  be  allowed  to  descend 
by  paying  out  on  the  hoisting  rope.  Inasmuch  as  the  weight 
of  the  scaffold  comes  on  the  outer  edge  of  the  bracket,  it  will 
very  quickly  seek  a  notch  and  settle  in  it.  The  details  of  con 
struction  of  these  brackets  are  very  clearly  shown  in  the  ac 
conipanying  detail  drawing;  it  will  be  noted  that  pipe  roller-^ 
are  provided  in  the  handle,  on  the  inside,  so  as  to  prevent 
binding  in  raising  and  lowering. 

An  interesting  feature  of  this  scaffolding  is  that  the  painters 
can  very  easily  raise  or  lower  the  platform  while  they  are  on 
it.    By  placing  one  foot  on  the  handle  at  the  rear  of  the  notchcii 
post  and  pulling  down  on  rope,  H,  they  bring  the  bracket  to  au 
unlatched  position,  after  which  the  platform  may  be  moved  up 
or  down;    this  is  made  possible  by  the  act  of  stepping  over  ont  > 
the  handle  at  the  rear,  which  takes  part  of  their  weight  off  th 
platform.    The  very  interesting  and  remarkable  feature  of  th- 
scheme  is  that  the  constant  tendency  of  the  bracket  is  to  seC" 
a  supporting  notch,  so  that  there  is  no  possibility  of  dropping 
the  bracket  is  tilted  into  the  lowering  position  only  by  pullin. 
rope,  L,  very  forcibly,  as  the  scaffold  must  be  lifted;    and  i; 
rope.  L.  is'  quickly  slackened  the  bracket  will  instantly  seew 
the  next  lower  notch  and  thus  not  fall  any  distance.    It  is  prai 
tically  impossible  to  move  the  scaffold  while  anyone  is  on  i' 
as  their  weight  acts  so  strongly  in  holding  the  bracket  in  th 
notch. 

The  platforms  are  built  in  14-ft.  lengths,  and  are  flexibi 
connected  at  the  joints;     this   permits   of  one  section   bein^; 
raised  a  notch  higher  or  lower  than  those  next  to  it  at  eithe 
end.     A  detail  of  the  joint  in  the  platform  is  shown  on  tb 
scaffold  drawing.    By  this  means  the  sections  of  the  platform ? 
are  held  tightly  together  lengthwise,  but  are  very  flexible  fo 
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i  lising  and  lowering.  This  interesting  and  valuable  system  of 
adjustable  scaffolding  is  the  invention  of  Mr.  W.  O.  Quest,  the 
li.nster  painter  of  this  road. 


TIIE   COtOB   SHOP. 


The  color  shop  is  a  neat  brick  building,  30  x  60  ft.  in  size, 
f.liifh  is  to  be  used  for  storing  paints,  oils,  supplies,  etc.,  and  is 
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ated  about  40  ft.  to  the  east  of  the  paint  shop.  A  spur  track 
MS  along  its  west  side  which  is  equipped  with  an  unloading 
-I  torm  for  direct  handling  of  barrels,  etc.    Besides  the  use 

"  |>torage.  the  basement  of  this  building  is  to  be  fitted  up  for  a 
"'n  glass  etching,  mirroring  and  embossing  plant,  and  to 

;  jnmodate  sign  work  and  the  cutting  of  standard  freight  car 

.n  rJy  ^  ^^""^  convenient  and  useful  equipment  for  the  mod- 
'  "^aJlway  paint  shop. 


Power  hoist  devices  for  handling  ash  pit  refuse  do  not  ap- 
pear to  increase  in  popularity.     The  old  fashioned  pit  with 
inclined  tracks  for  the  cinder  cars  seem  now  to  be  decidedly 
preferred.     Power   devices   depend   upon  the  power   and  this 
part  of  the  plant  is  tied  up  by  a  burst  pipe  or  a  leaky  gasket, 
a  wornout  packing  leather  or  a  broken  cable.     At  one  large 
roundhouse  it  has  been  found  necessary  to  discard  an  elaborate 
air  hoist  device  in  favor  of  an  ordinary  pit.     The  number  of 
men  required  to  clean  fires  is  sufficient  to  clean  the  pit  at 
times  when  the  other  work  is  not  pressing.     The  officer  re- 
sponsible for  this  change  says  he  would  rather  put  the  cost  of 
the  air  hoist  into  another  pit  and  pit  tracks  in  order  to  clean 
fires  quicker.     Of  course  air  hoists  can  be  made  to  work;   but 
unless   great   capacity   in   storage   of   ashes    is    provided,    the 
device  is  likely  to  be  "snowed  under"  in  a  time  of  stress  and 
then  the  whole  t^ing  must  be  shoveled  out — a  most  incon- 
venient job.    The  ideal  arrangement  seems  to  be  a  pit  track 
raised  on  stilts  above  an  incline  of  concrete  with  a  cinder  car 
track  at  a  lower  level  and  beside  the  pit  track,  so  placed  as 
to   render  the  shoveling  easy.    All  that  then  remains  is  to  put 
in  enough  tracks  to  permit  of  passing  the  engines  quickly  and 
to  make  the  tracks  long  enough  so  that  they  will  not  quickly 
clog  up  with  ash  and  cinder. 


High  cutting  speeds  are  specially  interesting  when  accom- 
plished on  old  machines.  In  an  out  of  the  way  corner  of  a 
locomotive  shop,  our  representative  found  an  old  Niles  3C-in. 
axle  lathe  which  was  speeded  up  to  a  cutting  speed  of  51%  ft. 
per  minute  in  axle  turning.  With  one  of  the  new  tool  steels  it 
was  taking  a  ^/4-in.  cut  at  %-in.  feed  at  this  speed.  In  the 
same  shop  Is  a  ten-year-old,  42-in  boring  mill.  It  is  too  feeble 
to  carry  a  heavy  cut  on  large  works  and  is  used  to  bore  out 
driving  boxes.  A  large  box  is  set,  faced  and  bored  in  30  min- 
utes and  the  machine  does  this  work  very  well.  The  boring 
alone  is  often  done  in  eight  minutes. 


SeCTtON  A-A. 


HKTAII.S  OF  THK   BRACKKT   ISKII  ON    TlUC  N<>TCHF.I>   POSTS  »•»' 
<AKI{Y    TUK   AlUlSTABLE    PI.ATtX>RM. 

J.aige  compound  locomotives  must  be  provided  with  nevices 
to  facilitate  drifting  without  overheating  the  cylinders.  They 
are  usually  liberally  provided  with  relief  bypass  and  water 
valves  and  these,  with  the  piston  rod  and  valve  stem  pack- 
ings, frequently  leak  and  sometimes  enough  steam  escapes 
to  obscure  the  view  of  the  engineer.  It  is  strange  but  true 
that  this  difficulty  is  made  the  basis  of  an  argument  against 
the  compound  locomotive  in  general.  Such  a  complaint  is  a 
surprising  confession  of  helplessness,  but  it  is  often  heard  and 
is  not  confined  to  any  particular  type  of  compound.  The 
circulating  pipe  used  so  successfully  on  the  Southern  Pacific 
meets  this  difficulty  perfectly,  except  as  to  the  leakage  of  piston 
rod  and  valve  stem  packing.  With  piston  valves  a  circulating 
devi<e  is  necessary  for  all  cylinders  and  specially  is  it  neces- 
sary for  large  low  pressure  cylinders  where  much  drifting  is 
done.  The  time  is  past  for  saying  that  -compounds  are  all 
right  for  level  roads,  but  on  mountain  roads  the  fuel  saved 
on  up  grades  is  lost  again  in  drifting." 
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RAILROAD  SHOP  MANAGEMENT. 


By  William  S.  Cozad,  Norfolk  &  Western  Railway. 


IV. 


(Concluded  from  page  58.) 
The  filing  case  is  divided  into  small  sections,  the  number  of 
each  section  corresponding  to  the  number  of  the  man  whose 
card  is  placed  in  it.  On  the  right  will  be  noticed  boxes  num- 
bered 100.  200,  etc.;  these  boxes  serve  as  a  temporary  file. 
Piece-work  cards  from  1  to  100,  after  being  entered  in  the  time 
book,  should  be  placed  in  box  100,  cards  from  101  to  200  in  box 
200,  and  so  on.  In  small  shops  these  boxes  may  be  numbered 
from  1  to  50,  etc.,  if  desired.  Fig.  9  represents  a  front  view  of 
this  Card  Record  case.  This  case  should  be  made  with  doors 
and  of  sufficient  size  to  accommodate  the  shop,  or  department, 
each  man's  number  to  correspond  to  one  number  in  the  case. 
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Front  view  of  card  record  case. 
FIG.    9. 

One  of  the  claims  made  for  this  system  of  time-keeping  is  that 
each  workman  entering  the  shop  must  be  accounted  for.  If 
he  does  not  see  that  he  is  registered,  he  alone  is  responsible  If 
he  loses  his  time.  It  also  precludes  the  possibility  of  allowing 
an  employee  time  when  he  is  not  in  the  shop,  or  of  failing  to 
allow  him  time  when  he  is  at  work,  except  on  account  of 
clerical  error.  It  may  be  claimed  that  It  is  taking  an  unreason- 
able view  of  the  matter  to  suppose  that  errors  of  such  a  nature 
will  occur,  but  a  number  of  such  instances  have  come  to  the 
personal  knowledge  of  the  writer;  in  one  case  a  car  repairer 
was  carried  on  the  time  book  an  entire  month,  his  time  was 
put  on  the  pay-roll  and  a  check  made  for  it,  when  he  was  not 
inside  the  shop-yard  gate  at  any  time  within  the  month.  This 
was  in  a  department  of  a  shop  employing  several  hundred  men, 


where  the  foreman  was  stock  clerk,  shipping  clerk,  tinie. 
keeper,  and  about  everything  else,  except  foreman.  Experience 
has  proven  very  clearly  that  unless  specific  methods  are  fol- 
lowed, it  Is  a  very  easy  matter  to  over-pay  or  under-pay  for 
half  days,  or  a  number  of  hours,  and  often  very  difficult  to 
locate   the    responsibility   for   the   error. 

The  brass  check  system,  used  in  many  shops  for  register  ng 
men  in  and  out,  is  practically  no  check  at  all,  as  checks  inay 
be  lost,  "sent  in,"  left  hanging  on  the  board,  etc.,  etc.  M^ay 
railway  shops  have  no  system  at  all  of  checking  men,  either  in 
or  out.  In  a  shop  in  which  the  writer  was  employed  so  p 
time  ago,  where  several  hundred  men  were  at  work  and  wh  re- 
no  system  of  checking  was  used,  employees  could  be  seen  com  ig 
in  at  any  time  up  to  8  A.  M.  and  leaving  at  any  time  betw  f-n 
5  and  6  P.  M.  This  is  demoralizing  to  the  men,  and  if  ih? 
boys,  who  are  taken  in  as  apprentices,  come  up  under  t  is 
condition,  to  be  careless,  indifferent  men,  the  officials  of  'he 
shop  are  directly  responsible  for  it. 

The  system  described  above  will  be  found  suitable  for  any 
department  of  a  railway  shop,  either  car  or  locomotive,  and  if 
put  into  the  hands  of  a  competent  time-keeper  and  competent 
piece-work  Inspectors,  it  will  be  found  that  the  occurrence  of 
such  instances  as  outlined  will  be  entirely  avoided,  and  tha* 
with  the  assistance  of  the  piece-work  inspectors  at  the  end  of 
the  month,  one  man  will  be  able  to  handle  the  time  of  a  largp 
number  of  employees. 

It  is  not  claimed,  of  course,  that  this  system  is  entirely  per 
feet,  but  it  is  believed  that  when  properly  handled  it  will  mppt 
all  practical  requirements.  The  writer  invites  criticism,  and 
will  be  very  glad  to  attempt  to  answer  the  inquiries  of  any  one 
interested  in  the  subject. 

CONCLUSION. 

APPRENTICES   LXUER  PIECEWOKK. 

Within  the  past  half  dozen  years  many  papers  have  befii 
written  on  the  subject  of  handling  apprentices,  not  only  in 
repair  shops,  but  in  the  large  iron  and  steel  manufacturing 
concerns  of  the  country;  the  effect  of  this  seems  to  have  been 
not  to  establish  a  set  of  rules  which  might  be  followed  by  all 
large  shops,  but  to  fix  more  firmly  in  the  mind  of  the  shop 
superintendent  the  belief  that  the  methods,  which  have  beeu 
in  effect  for  many  years  past,  are  suflacient,  if  properly  applied, 
to  meet  all  necessary  requirements. 

While  all  this  general  discussion  has  been  going  on,  very 
little,  if  anything,  has  been  said  in  relation  to  handling  ap- 
prentices in  railway  repair  shops  operated  on  a  piece-worli 
basis — as  to  whether  they  should  be  allowed  to  work  piece- 
work in  the  blacksmith  shop,  machine  shop,  boiler  shop,  etc., 
and  if  so,  to  what  extent,  or  whether  there  should  be  any 
limit.  To  discuss  this  subject  intelligently  it  is  necessary  to 
examine  certain  phases  of  the  question  on  which  the  successful 
application  of  the  piece-work  principle  must  rest,  chief  of  whi(  h 
is  the  present  rate  of  wages  now  paid  apprentices  in  railroad 
shops. 

The  employment  and  training  of  apprentices  was  a  subjcft 
of  special  investigation  and  discussion  before  the  American 
Railway  Master  Mechanics'  Association  for  some  three  or  fo'ir 
years,  and  on  the  wage  question  the  following  recommendati'n 
was  made:  "Your  committee  would  suggest,  as  an  equltal  e 
scale  of  pay,  50  cents  a  day  for  a  10-hour  day;  that  is,  50  cei  s 
for  the  first  year  and  an  increase  of  25  cents  a  day  for  ea  ti 
year  thereafter,  and  for  an  8-hour  day,  40  cents  a  day  for  t  :e 
first  year  and  an  increase  of  20  cents  per  day  for  each  ye  r 
thereafter." 

Since  this  recommendation  was  made  a  great  many  m(  i, 
prominent  in  the  motive  power  department,  have  written  i  a 
the  subject  of  training  apprentices,  some  expressing  one  op  i- 
ion,  some  another;  but  no  one  has  been  willing  to  defend  t  e 
extremely  low  scale  of  wages  proposed  in  the  above  report  (a.  d 
few  roads  are  paying  as  little),  while  many  have  express  d 
themselves  as  believing  it  to  be  entirely  too  low. 

We  cannot  sustain  present  low  wages  on  the  ground  that  r  >t 
many  years  ago  boys  were  glad  of  an  opportunity  to  learn  a 
trade  without  any  compensation  whatever.    Times  and  con  i 
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Mons  change.  Wages  have  doubled,  and  in  many  instances,  are 
three  times  what  they  were  a  few  years  ago.  Men  have  ad- 
vanced in  knowledge,  are  more  capable,  and  the  boys  who  are 
now  put  on  their  time  are  more  intelligent  and  better  qualified 
for  the  work  before  them.  They  are  required  to  produce  more 
uid  better  work  than  ever  before  and  there  can  be  nothing 
lucre  unreasonable  than  to  expect  a  sober,  honest,  industrious 
young  man  i2  or  23  years  of  age  (24  is  the  limit)  to  go  into  a 
i^oiler  shop  and  perform  the  hardest  kind  of  manual  labor  for 
1(1  long  hours  for  the  very  small  sum  of  50  cents. 

A  young  man,  perhaps  18  years  of  age,  is  placed  in  the  black- 
smith shop  as  an  apprentice.  After  he  has  run  the  steam 
hammer  or  a  bolt  machine  for  a  few  months  he  is  put  on  some 
hoavy  work,  where  he  is  expected  to  swing  a  10-pound  sledge 
six  (lays  in  the  week,  and  when  Saturday  night  comes  he  is 
obliged  to  send  home  for  a  dollar  to  make  enough  to  pay  his 
hoard  bill  for  the  week.  This  furnishes  ample  reason  for  the 
fact  that  the  number  of  young  men  applying  for  positions  in 
the  boiler  and  blacksmith  shops  are  comparatively  few. 

The  helper  enters  the  shop  and  is  paid  from  the  first  at  the 
rate  of  about  $1.50  per  day  for  his  services;  and,  while  there  is 
no  special  course  laid  out  for  him,  if  he  is  intelligent,  "keeps 
his  eye  on  the  gun"  and  attends  strictly  to  his  business,  he 
(an.  at  the  end  of  the  first  two  or  three  years,  resign  his  posi- 
tion, go  to  some  other  shop  where  he  is  not  known  and  hire 
nut  as  a  full-fledged  mechanic— and  after  working  three  or  six 
months,  return  to  his  home  shop,  and,  from  that  time  on,  he  Is 
a  finished  mechanic  and  receives  all  the  recognition  and  wages 
which  belong  to  his  profession.  The  apprentice  whom  he  left 
Pix  months  ago  may  now  be  put  with  him  under  instruction 
and  has  a  year  to  serve  at  $1.50  per  day  or  less  before  he  can 
ho  considered  as  well  qualified  in  the  profession  as  his  present 
instructor,  who  was  advanced  from  sweeper  to  helper  a  month 
after  he  (the  apprentice)  was  put  on  his  time. 

A  question  is  suggested  here  which  ought  to  receive  the 
sober  consideration  of  all  laboring  men  as  well  as  employers 
of  labor  who  operate  the  shops  in  question:  that  is,  when  the 
foreman  finds  that  he  has  a  young  man  in  his  shop  who  is 
in  every  way  qualified  to  do  certain  lines  of  mechanical  work 
it  ought  to  be  in  full  accord  with  the  natural  order  of  things 
to  recognize  his  ability.  It  doesn't  make  half  so  much  differ- 
ence who  a  man's  father  was  as  who  his  son  is,  or  where  a 
man  came  from  as  which  way  he  is  going;  and  after  all.  the 
most  essential  requirement  is  not  a  certain  number  of  years 
apprenticeship,  but  ability  to  perform  the  service  required. 
Having  character  and  a  good  reputation,  then,  the  standard  by 
which  human  usefulness  must  be  measured  is  capacity  to  meet 
the  practical  requirements  of  the  department  in  which  we  are 
employed. 

Next  in  order,  is  apprentices  working  with  mechanics  on 
piece-work  jobs.  It  has  been  recommended  by  a  committee  of 
the  American  Railway  Master  Mechanics'  Association  that 
"Apprentices  who  are  working  with  mechanics  on  piece-work 
jobs  will  be  paid  their  regular  hourly  rates.  Mechanics  thus 
as.sisted  by  apprentices  on  piece-work  jobs  will  be  paid  only  the 
proper  proportion  of  the  piece-work  rate." 

If  a  sweeper  is  taken  from  the  floor  to  assist  in  handling  a 
^ct  of  steam  pipes  where  piece-work  prices  prevail,  he  is  usually 
put  on  the  card  with  the  mechanic  and  the  total  amount  of  the 
job  is  divided  in  proportion  to  the  day  rate  and  the  number  of 
nonrs  worked.  If  a  handy  man  strips  an  engine,  rods,  ash 
pan,  l)oiler  mounting,  motion  work,  etc..  he  receives  the  pre- 
vailing piece-work  price  of  the  shop  for  his  service.  If  a 
helper  assists  a  mechanic  in  putting  in  a  set  of  pistons  or 
hanging  a  set  of  guides,  he  is  paid  either  his  proportion  as 
based  on  day  rate  or  a  certain  fixed  per  cent  of  the  total  amount 
earned.  This  is  all  right.  If,  however,  an  apprentice  performs 
any  of  the  work  outlined  above— no  matter  how  quickly  and 
how  well— he  is  to  be  paid  according  to  the  above  ruling— not 
what  he  earns,  but  "his  regular  hourly  rate." 

Why  this  difference?  Why  is  not  the  product  of  the  appren- 
tice worth  as  much  to  the  company  as  the  product  of  the 
sweeper  or  the  helper?  The  only  argument  in  favor  of  this 
policy  is  that  piece-work  encourages  poor  work  and  a  desire  on 


the  part  of  the  workman  to  get  through  as  quickly  as  possible, 
regardless  of  the  quality  of  the  work.  This  condition,  if  it 
exist  at  all,  is  due  entirely  to  improper  shop  supervision.  Such 
a  method  is  not  only  wrong  in  principle,  but  discouraging  to 
the  average  young  man  who  would  like  to  IM.^  a  record,  but 
whose  mind  is  continually  absorbed  in  trying  to  solve  the  im- 
possible problem  of  making  a  $1  bill  pay  a  $2  debt.  It  places 
a  premium  on  indolence!  It  leads  to  killing  time,  working 
without  energy,  lounging,  hiding  when  the  foreman  passes 
through  the  shop,  talking  nonsense,  half  doing  things,  and  a 
hundred  other  things,  all  of  which  instead  of  stimulating  the 
worker  to  more  earnest  efforts,  lead  him  to  believe  that  his 
principal  duty  lies  in  putting  in  8  or  10  hours  a  day,  no  matter 
how  it  is  done: 

It  has  also  been  recommended  that  "The  charge  of  appren- 
tices should  be  given  to  one  particular  and  well  qualified  per- 
son, to  be  known  as  the  foreman  of  apprentices.  This  practice 
is  followed  in  other  countries  and  is  undoubtedly  satisfactory. 
We  know  of  no  other  way  of  insuring  the  proper  attention 
being  given  apprentices  without  great  waste  of  somebody's 
time.  One  person  should  be  distinctly  charged  with  the  care 
of  apprentices  and  should  be  responsible  for  them,  and  much 
pains  should  be  taken  in  the  selection  of  the  man." 

This  is  the  keynote  to  the  entire  situation.  It  will  solve  the 
problem  in  any  shop,  either  large  or  small,  not  only  from  the 
standpoint  of  economy  on  the  side  of  the  company,  but  also  in 
satisfying  the  desire  of  the  ambitious  boy  to  find  the  quickest 
and  best  way  to  do  things.  It  will  also  insure  a  much  higher 
grade  of  mechanics  in  the  future.  Whether  there  should  be  a 
man  assigned  to  each  department  to  instruct  apprentices,  or 
whether  one  man  for  the  entire  shop,  to  be  known  as  foreman 
of  all  apprentices,  is  a  question  which  could  probably  best  be 
settled  by  each  individual  shop,  depending  somewhat  on  the 
size  of  the  plant.  But  the  recommendation  that  "much  pains 
should  be  taken  in  the  selection  of  the  man"  is  strictly  to  the 
point.  We  believe  that  the  man  selected  should  not  only  have 
some  technical  ability,  but  should  be  a  mechanic  who  has  had 
a  wide  experience  in  his  profession  and  knows  his  business. 
He  should  be  a  reader  and  an  investigator,  as  well  as  a  worker 
in  the  shop.  He  should  go  from  one  machine  to  another,  study 
his  young  men  individually,  find  out  their  weak  points  and 
build  them  up. 

A  book  account  ought  to  be  opened  with  each  apprentice  the 
first  day  he  enters  the  shop.  He  should  know  that  he  begins 
work  with  nothing  in  his  favor  and  nothing  against  him.  and 
that  his  future  record  with  the  company  is  going  to  be  couched 
in  an  impartial  double  entry  account.  If  he  comes  in  late  in 
the  mornings,  wastes  time,  is  negligent,  careless  in  the  use  of 
his  tools,  spoils  work,  or  is  continually  complaining  about 
"everything  bein'  out  o'  fix."  it  will  be  recorded  against  him. 
and  if,  after  he  has  been  employed  a  sufficient  time,  it  is  the 
judgment  of  the  management  that  he  is  not  fitted  for  the  work 
before  him.  he  will  be  dropped  from  the  service.  If,  on  the 
other  hand,  he  is  always  on  time,  attentive,  energetic,  devotes 
his  spare  time  to  study,  and  is  always  making  a  special  effort 
to  improve  on  his  past  record,  all  these  facts  will  be  recorded 
in  his  favor.  The  old  way  of  the  foreman  going  up  to  an  ap- 
prentice and  saying:  "Well.  Mike,  you  did  fair  work  on 
that  last  job.  except  it's  a  little  rough,  now  see  if  you  can't 
do  better  next  time";  or,  if  Mike  has  gone  wrong,  of  flaying 
him  with  language  more  forcible  than  elegant  and  threatening 
to  discharge  him  right  on  the  spot  if  it  ever  happens  again, 
ought  to  be  abolished  and  a  record  in  fact  kept;  and  on  that 
record  should  hang  the  young  man's  future  success  with  the 
company. 

Now  as  to  apprentices  working  piece-work:  It  can  be  demon- 
strated beyond  any  possible  question,  as  the  following  illustra- 
tions will  show,  that  by  giving  apprentices  a  piece-rating,  their 
interests  in  the  work  will  be  quickened,  their  energy  aroused 
in  the  work,  and  they  will  very  materially  increase  their  earn- 
ings over  the  day  rate,  while  at  the  same  time  the  cost  of  out- 
put will  be  very  largely  decreased  to  the  company. 

In  the  code  of  rules  covering  the  time  of  apprentices  in  the 
blacksmith  shop  as  laid  down  by  the  American  Railway  Master 
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Mpchanics"  Association,  the  first  six  months  shall  be  spent  on 
tlie  bolt  heading  machine  or  steam  hammer.  Very  good — let 
us  consider  an  example: 

Let  A  represent  a  foreman  of  a  shop  in  which  piece-work 
has  been  reduced  to  an  exact  science.  Everything  is  alive  with 
energy,  the  foreman  being  always  in  the  lead.  His  piece-work 
rate  for  heading  bolts  is  $1  per  thousand.  He  has  an  appren- 
tice working  on  the  bolt  heading  machine,  who  was  formerly 
rated  at  75  cents  per  day  on  day  work,  the  helper  having  been 
rated  at  $1.25  per  day  on  day  work.  ^  The  average  output  of  an 
ordinary  Ajax  or  Acme  bolt  machine,  run  in  connection  with 
proper  heating  facilities,  is  about  4,000  bolts,  T's-in.  diameter 
an<l  under,  per  day.  The  machine  in  this  shop  being  run  up  to 
its  normal  capacity,  the  apprentice  and  helper  on  the  work 
make  |2  each  per  day  and  the  bolts  cost  the  company  $1  per 
thousand,  as  stated  above. 

B  is  a  foreman  running  another  shop.  He  believes  in  stand- 
ards. He  pays  his  apprentices  50  cents  per  day  and  Helpers 
$1.25.  He  has  no  foreman  of  apprentices;  never  could  see  the 
use  of  so  much  supervision.  They  tried  piece-work  one  time, 
but  found  it  to  be  a  failure.  The  foreman  allows  that  two  men 
attending  strictly  to  business  ought  to  head  about  1,800  bolts 
in  10  hours.  Here  he  is  a  little  ahead  of  the  procession,  for 
this  is  a  high  average  in  day  work  shops,  although  there  are 
some  exceptions.  At  this  rate  it  would  take  22  hours  to  make 
4,000  bolts,  and  they  would  cost  for  labor  $3.85.  The  cost  of 
the  machine  for  the  extra  12  hours,  which  is  required  by  this 
method  to  make  the  bolts,  being  figured  at  35  cents  per  hour, 
is  $4.20;  this  makes  the  total  cost  of  the  4,000  bolts.  $8.05,  or 
$2.01  per  thousand.  Hence  it  will  be  readily  seen  that  A,  by 
the  systematic  organization  of  his  work  and  proper  apprecia- 
tion of  the  service  of  his  employees,  has  not  only  doubled  the 
wages  of  his  men,  but  reduced  by  one-half  the  cost  of  the 
product  to  the  company. 

Let  us  take  another  example:  A  is  foreman  of  a  machine 
shop.  His  apprentices  are  rated  at  50  cents  per  day,  first  year, 
but  everything  is  on  a  piece-wojk  basis.  His  machines  are 
all  in  good  repair,  and  on  the  bolt  lathes  he  has  a  special  chuck 
which  takes  the  bolt  without  stopping  the  machine.  He  has  an 
apprentice  running  one  of  these  bolt  lathes  who  just  com- 
menced a  week  ago  and  pays  him  'i;  cent  ea<h  tor  roughing 
out  bolts  8  to  12  ins.  long,  1-ln.  diameter.  He  has  been  thor- 
oughly Instructed  in  the  work  by  the  foreman  of  apprentices. 
The  lathe  is  run  at  the  rate  of  about  175  revs,  per  min.,  or  at  a 
cutting  speed  of  about  50  ft.  per  min.,  easily  rough-turning  30 
bolts  of  the  above  dimensions  per  hour,  or  200  per  day.  which. 
at  %  cent  each,  makes  the  day's  earnings  $1.50. 

B  is  foreman  of  another  shop,  all  on  day  work.  Apprentices 
are  paid  50  cents  per  day,  first  year.  No  particular  attention  is 
paid  to  them.  John  Smith,  a  boy  17  years  of  age,  commenced 
work  a  week  ago,  was  taken  over  and  introduced  to  an  old 
ri(  kety  lathe,  and  has  not  spoken  to  the  foreman  since.  He 
found  the  belt  in  a  certain  position  on  the  cone,  and  has  been 
afraid  to  attempt  to  change  it.  The  lathe  is  running  about 
75  revs,  per  min  ,  but  it  looks  to  him  as  though  it  is  running 
500  revs.  He  tried  the  first  two  or  three  days  to  do  something 
but  did  not  make  much  headway.  Nobody  seemed  to  pay  much 
attention  to  anything  but  the  clock  and  the  whistle,  and  he 
concludes  that  he  is  doing  well  enough  and  settles  down  to 
that  pace.  An  inventory  of  his  stock  at  the  end  of  the  day  dis- 
closes the  remarkable  fact  that  he  has  rough-turned  50  bolts 
of  1-in.  diameter  and  12  ins.  long. 

To  turn  200  bolts  at  this  rate  would  require  four  days  at  50 
cents  per  day  or  $2  cost.  Now,  figuring  that  the  machine  is 
worth  $1  a  day  to  the  company,  we  would  get  the  use  of  it 
three  days  more  by  the  first  method,  which  would  amount  to  $3, 
making  the  total  cost  of  200  bolts  by  the  day-work  standard. 
$5.  or  $2.50  per  100.  as  against  50  cents  per  hundred  under  the 
piece-rate  plan.  In  the  first  instance,  the  boy  increased  his  day 
rate  200  per  cent,  and  the  company  saved  even  more,  while  in 
the  last  example  both  lost  in  the  end. 

The  above  illustrations  are  not  visionary,  but  will  be  recog- 
nized as  plain,  common  sense  facts  by  all  who  have  had  an 
ppportunity  to  study  the  practical   effect  of  both  methods. 


Many  other  similar  cases  might  be  cited,  but  these  two  arc 
sufficient  to  show  the  general  trend  of  the  apprentice  who  is 
given  little  or  no  attention,  and  the  consequent  loss  to  the 
company. 

To  the  young  man  serving  his  time  who,  perchance,  may 
read  this  article,  I  beg  to  add  a  parting  word.  D07i't  be  afraid 
of  earning  a  dollar  more  than  you  get!  If  you  are  paid  $1  per 
day.  and  earn  no  more,  you  are  a  dead  weight  on  the  com- 
pany's hands.  Business  institutions  are  not  run  for  amuse- 
ment, but  for  profit;  and  the  man  who  does  not  add  his  mite  to 
the  sum  total  of  the  profits  is  in  the  wrong  business.  Remem- 
ber, too,  yoti  are  in  business  for  yourself  and  cannot  afford  to 
waste  a  minute. 

If  you  do  not  receive  such  attention  as  you  may  wish  for. 
work  out  your  own  salvation.  ThinkI  investigate!  experi- 
ment! If  j'ou  don't  succeed  by  one  means,  try  another.  There 
is  no  such  thing  as  failure  before  the  man  with  an  iron  will. 
Once  in  the  service  of  the  company  on  your  time,  with  your 
name  on  the  pay-roil,  no  matter  what  kind  of  a  shop,  you  have 
the  advantage  of  a  thousand  less  fortunate  boys  and  you  ought 
to  succeed.  But  no  matter  where  you  go,  nor  in  what  shop  you 
work,  if  you  are  quick,  active,  earnest  and  energetic,  you  will 
find  men  eager  to  advise  you:  not  to  hurry,  to  take  lots  of 
time,  that  the  world  wasn't  built  in  a  day,  not  to  spoil  the  job 
by  doing  so  much,  that  the  company  will  cut  the  price,  that 
the  next  man  will  have  to  do  more  than  you,  etc.,  etc.,  and  this 
from  genuine  "knockers"  full  of  whimsical  inconsistency  and 
perverse  unreason — "knockers"  who  were  born  wrong,  and  are 
"knockers"  because  they  were  born  wrong.  They  seem  to  have 
wheels  in  their  head  that  are  continually  running  in  the  wrong 
direction.     But  let  me  insist  for  your  own  good,  that  you: 

"Go  ahead  and  make  your  play. 
Never  mind  the  knocker. 
He's  in  every  worker's  way. 
Never  mind  the  knocker." 


"he  strikes  only  those  who  climb; 
Never  mind  the  knocker. 
'Tis  success  he  deems  a  crime. 
Never  mind  the  knocker." 

"When  the  knocker's  course  is  run. 
When  his  jeers  and  scoffs  are  done. 
He'll  be  cursed  by  every  one;      , 
Never  mind  the  knocker." 


(The  above  lines  are  quoted  from  the  Machinists'  Journal.) 


A  little  while  ago  a  motive  power  superintendent  sat  up 
nights  preparin.t?  a  lecture  to  be  delivered  to  the  apprentices 
of  one  of  his  shops.  The  shop  men  heard  of  this  and  asked  to 
be  allowed  to  come  in.  When  the  apprentices  assembled,  two 
hundred  shop  men  came  with  them,  and  ail  listened  with 
interested  attention  to  a  mosr  admirable  address  from  a  man 
who  had  worn  overalls  for  years  and  knew  what  he  was  talk- 
ing about  when  he  revealed  to  his  audience  a  view  of  the 
ground  ui>on  which  the  mechanic  of  to-day  stands,  as  they 
could  not  possibly  have  seen  it  before.  He  traced  the  develop- 
ment of  machine  tools  and  the  men  who  created  them,  and 
showed  the  effect  of  the  progress  of  the  times  upon  the  demand 
for  highly  skillful  workmen.  The  shops  of  this  country  are 
full  of  men  who  are  ready  with  instant  and  generous  response 
to  official  superiors  who  fully  understand  the  relations  between 
those  who  direct  and  those  who  do  the  work — next  day  the 
life  of  the  tool  dresser  in  that  shop  was  made  miserable  and 
he  quit  to  give  place  to  a  better  one  who  could  give  the  men 
the  tools  they  wanted. 


Mr.  George  W.  Wildin  has  resigned  as  mechanical  engineer 
of  the  Central  Railroad  of  New  Jersey,  to  accept  the  appoint- 
ment of  assistant  mechanical  superintendent  of  the  Erie  Rai! 
road,  with  headquarters  at  MeadviUe,  Pa, 


M.Mu;ii,   1904. 
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CO^fVERSION    OF    LOCOMOTIVES. 


BY    G.    B.    UENDEBSOX. 


Most  large  railroads  of  the  present  day  are  composed  of  an 
aggregation  of  small  roads,  having  a  heterogeneous  assort- 
ment of  equipment  of  various  ages  and  capabilities.  The  selec- 
tion of  these  engines  may  not  in  all  cases  have  been  wisely 
made,  and  the  changing  conditions  of  traffic  will  in  a  few 
yoars  sometimes  demand  an  entirely  different  class  of  power. 
The  principal  weakness  of  the  older  engines  lies  in  their 
meager  heating  surface,  as  this  feature  has  been  given  the 
fireatcst  attention  in  recent  years;  and  the  strenuous  manner 
in  which  engines  are  operated  at  the  present  time  calls  for 
nil  the  heating  surface  which  can  be  provided,  even  in  modern 
locomotives.  Under  these  conditions  the  superintendent  of 
motive  power  is  at  times  put  to  his  wits'  end  in  an  effort  to 
obtain  some  kind  of  satisfactory  service  from  the  old  power. 
.As  switch  engines  seldom  are  required  to  generate  large  quan- 
liiics  of  steam  continuously,  if  the  size  of  the  drivers  and 
other  parts  permit,  the  engines  may  be  used  in  switching  ser- 
vice. Generally,  however,  the  wheel  base  is  excessive  and 
( lianges  are  desirable  in  order  to  make  a  satisfactory  loco- 
motive for  this  purpose. 

One  of  our  large  Western  roads  owns  a  number  of  consoli- 
dation   locomotives    with    17  x  2G-in.    cylinders,    drivers    from 
4.'.  to  48  ins.  over  the  tire,  and  boilers  carrying  from  130  to 
150  lbs.  steam.     The  adhesive  weight  is  only  about  70,000  lbs. 
and  the  heating  surface  from  1,000  to  1,100  sq.  ft.,  the  engines 
being  over  twenty  years  old.     It  is  evident  that  these  are  not 
fit   for  economical   road   service,   but  will  answer  fairly  well 
for  switching.     Unfortunately,  the  cylinders  of  these  engines 
have  so  much  overhang  and  the  back  of  the  engines  so  little 
that  it  is  hardly  practicable  to  remove  the  truck,  and  besides 
tin-  limited  tractive  force  of  these  engines,  about  18,000  lbs., 
renders  them   inadequate  to  handle  trains  brought  in  by  the 
new  heavy  road  engines.    The  great  need  for  switch  engines 
of  suitable  power  was  partly  met  by  changing  some   much 
larger  consolidation  engines,  as  explained  below.     These  were 
originally  tandem   compounds,   having   15   and   25  x  28-in.   cyl- 
inders, 57-in.  wheels,  and   carrying  180   lbs.   boiler  pressure, 
with  150,000  lbs.  adhesive  weight.     The  heating  surface,  1,900 
sq.  ft.,  was  rather  small  for  road  service,  but  ample  for  yard 
use.      In   converting   these   engines,   the    front  truck   was    re- 
moved,   as    were    also    the    high-pressure    cylinders,    and    the 
sinokebox  and  front  frames  were  shortened,  the  low-pressure 
eylinders  being- bushed  to  22  ins.,  thereby  converting  them  to 
simple  engines.     The  removal  of  the  truck  reuuced  the  wheel 
t)ase  from  23  ft.  9V-   ins.  to  15  ft.   2  ins.,  the  distribution  of 
weight  showing  42,500.  42,800,  35.800  and  33,800  on  the  first, 
second,  third  and  rear  pair  of  drivers  respectively,  the  tractive 
force  amounting  to   31,100   lbs.     When   fitted   with   the  West- 
in^house   straight-air    cock    in    connection    with    the    ordinary 
automatic  fixtures,  these  engines  gave  the  best  of  service,  as 
they  were  able  to  handle  complete  trains  brought  in  by  the 
road  locomotives,  and  the  boiler  was  amply  large  for  this  ser- 
vice.    As  the  engines  are  only  four  years  old,   they   will  be 
'iseful  for  many  years  to  come. 

The  same  road  owned  in  its  equipment  ten  passenger  loco- 
motives of  the  ten-wheel  type.  These  engines  have  20  x  26-in. 
'  yimders.  73-in.  drivers.  180  lbs.  steam  pressure,  with  123,000 
'''«  adhesive  weight.  The  heating  surface,  however,  amounted 
''i  hut  2,150  sq.  ft.  and  the  grate  area  to  28  Vi;  sq.  ft.  These 
'  neines  were  only  three  years  old.  but  as  may  be  imagined 
I'om  the  grate  and  heating  surface  quoted,  they  were  always 
"warded  as  poor  steamers.  Modern  locomotives  of  this  size 
would  have  at  least  45  sq.  ft.  of  grate  and  3.000  sq.  ft.  of  heat- 
i"g  surface.  As  these  machines  were  comparatively  new,  it 
would  not  be  wise  to  retire  them,  and  a  study  was  made  to* 
•termine  what  could  best  be  done  with  them.  The  tractive 
rorce  being  only  about  20,000  lbs.  and  the  adhesive  weight 
J»ore  than  six  times  as  much,  it  was  de.cjded  that  the  engines 


could  best  be  converted  into  the  Atlantic  or  4 — i — 2  type. 
which  would  permit  the  use  of  wide  firebox  boilers.  A  boiler 
of  68  ins.  diameter  was  therefore  designed  in  place  of  the 
old  60-in.  shell.  It  had  49  sq.  ft.  of  grate  and  3,100  sq.  ft 
of  heating  surface,  the  working  pressure  being  200  lbs.,  as 
after  examination  it  was  believed  that  the  machinery  would 
safely  stand  this  20-lb.  increase  and  that  the  larger  and  heav- 
ier boiler  would  still  prevent  slipping  with  two  pairs  of  drivers 
instead  of  three  pairs.  The  main  frames  were  cut  back  of 
the  main  pedestals  and  a  low  trailing  pedestal  welded  on,  the 
trailers  being  42  ins.  in  diameter.  The  rear  section  of  the 
side  rods  were  omitted  and  the  knuckle-pin  ends  cut  from 
the  front  sections.  No  changes  were  made  in  the  cylinders  or 
valve  motion,  the  front  of  the  engine  remaining  as  originally 
constructed,  except  the  smokebox.  which  was  enlarged  to  suit 
the  boiler.  The  expected  weight  on  drivers  after  this  change 
was  figured  at  93.000  lbs.  and  the  tractive  force  at  22,000  lbs. 
The  old  boilers,  being  comparatively  new,  were  to  be  used  in 
stationary  work  and  were  to  be  credited  to  the  engines.  It 
was  thought  that  the  cost  of  making  the  change  would  amount 
to  14.000  per  engine.  None  of  these  engines  has  yet  been 
put  into  service  after  being  altered,  but  the  work  on  the  first 
one  is  well  under  way. 

Of  course,  it  does  not  follow  that  every  ten-wheel  engine 
could  be  so  converted,  but  in  the  case  quoted  the  engine  was 
under-cylindered  for  the  adhesive  weight,  and  "under-boil- 
ered"  for  the  cylinders.  Ordinarily  the  removal  of  one  pair 
of  drivers  would  produce  too  slippery  an  engine;  but  in  the 
present  case  there  was  an  excess  of  adhesive  weight  This 
machine  as  changed  will  be  a  very  close  counterpart  of  the 
Class  D  engines  of  the  Chicago  &  Northwestern,  which  have 
a  tractive  force  of  20,800  lbs.,  with  91,000  lbs.  on  drivers, 
20  X  26-in.  cylinders,  80-in.  wheels  and  46  sq.  ft.  grate  area, 
with  3,015  sq.  ft.  of  heating  surface.  (See  American  Engineer, 
August  1900.) 


The  welfare  of  the  ordinary  shop  apprentice  is  engaging  the 
attention  of  an  increasing  number  of  able  mechanical  railroad 
officers.     They  see  the  necessity  for  returning  to  the  degree 
of  rare  with  which  boys  used  to  be  educated   in  shops  years 
ago  and  are  insisting  that  the  foremen  interest  themselves  in 
the  boys  and  see  that  they  have  an  opportunity  to  properly 
learn  shop  work.    They  are  personally  supervising  apprentice- 
ship, by  meeting  the  boys  occasionally  and  questioning  them 
to  find  out  what  they  have  learned.    In  every  way  these  officers 
are  endeavoring  to  be  honest  with  the  apprentices  and  secure 
for  them  that  for  which  they  enter  apprenticeship.     Four  of 
these  officers  brought  up  the  subject,  on  a  recent  trip  of  one 
of  our  staff,  and  spoke  of  apprenticeship  as  the  only  means 
for  securing  high   grade  men  for  shop  forces   in  the  future. 
They  all  mentioned  the  desirability  of  providing  night  schools 
or  encouraging  the  boys  to  attend  schools  already  available,  in 
order  to  start  them  in  elementary  mechanics  and  mechanical 
drawing.    Two  of  them  are  actually  supporting  night  drawing 
schools  out  of  their  own  pockets  and  are  enthusiastic  as  to 
the  results.    They  are  somewhat  discouraged  by  the  fact  that 
they  are  educating  boys  for  service  On  other  roads  and  are 
hopeful  that  such  efforts  will  soon  become  sufficiently  general 
to  overcome  this  difficulty.     This  journal  heartily  commends 
such  efforts  and  would  exert  its  Influence  in  every  possible 
way  to  show  the  vital  need  of  uplifting  apprenticeship  against 
all  indifference  and  opposition  on  the  part  of  those  who  do  not 
appreciate  it  and  selfishly  desire  to  continue,  as  at  present 
I.abor  organizations  are,  as  a  rule,  not  helpful  in  their  attitude 
toward  apprenticeship  or  toward  the  boy  who  has  completed 
his  term  and  is  ready  to  enter  the  ranks  of  journeymen.    This, 
however,   is  believed  to  be  but  a  temporary  obstacle.     On   a 
large  railroad  system  It  ought  to  be  easy  to  send  a  young 
journeyman  to  another  shop — starting  him  in  new  surround 
ings.  not  those  in  which  he  lived  as  a  student— and  thus  retain 
his  services. 
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After  a  most  profitable  and  thoroughly  enjoyable  trip  t  . 
Great  Britain  and  Continental  Europe,  I  return  greatly  ii/ 
proved  in  health  and  with  a  heart  full  of  gratitude  for  tl 
friends  who  made  the  journey  possible.  Observations  and  in 
pressions  resulting  from  meeting  many  men  who  are  carryii 
the  burden  of  transportation  problems  abroad  are  being  pi 
sented  in  a  series  of  letters,  appearing  in  these  pages,  in  tl 
hope  of  suggesting  some  new  ways  of  viewing  our  own  pro 
lems  which  may  perhaps  prove  helpful  in  their  solution. 

I  wish  that  all  of  the  friends  could  have  been  with  me  t 
share  the  universally  cordial   receptions,  enjoy  the  pleasurt 
of  the  journey  and  to  aid  in  drawing  conclusions  from  it.    M. 
conclusions  are  matters  of   individual   opinion,   but  they  ai 
carefully  presented.    Of  one  thing  I  am  more  than  ever  sur< 
That  of  all  problems  vitally  touching  human   interests,  ther. 
are  none  more  important  than  those  concerning  transportatioi 
What  I  have  seen  and  learned  abroad  increases  my  respect  aii'l 
admiration    for    the    accomplishments    of    American    railroai 
motive  power  men,  who  are  confronted  by  difficulties  which  ar^ 
unknown  elsewhere. 

I   take  this  occasion  to  express  my  hearty  thanks  to  th  • 
European  railroad  officials  for  the  courteous,  cordial  and  kind 
reception  which   they  gave  me  everywhere  on  this  trip.     To 
my  friends  who  sent  me  abroad,  I  add  another  word  of  heart 
felt  gratitude  for  their  kindness  to  me.  G.  M.  BASFORn. 
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"Engine  failures"  are  the  bane  of  transportation  as  well  is 
mechanical  departments.  They  are  increasing  rather  than  dp 
creasing.  This  is  because  of  the  heavy  work  locomotives  arf^ 
called  upon  to  do  which  they  never  faced  before  "large  train 
tonnage"  became  a  watchword.  Operating  officers  complain 
that  they  cannot  get  the  service  from  locomotives  which  thfv 
used  to  get,  and  they  are  likely  to  criticise  modern  tendencii  .- 
in  design,  thinking  that  these  are  responsible  for  failures  ami 
for  the  delays  in  turning  engines  at  terminals.  They  forgo* 
that  locomotives  cannot  be  forced  without  paying  the  pric»\ 
particularly  with  respect  to  firebox  repairs.  An  "engin" 
failure"  is  nowadays  usually  a  firebox  failure,  from  leaky  tube.s 
or  seams,  caused  by  the  forcing  of  the  fire.  The  fires  should 
and  must  be  forced,  but  there  is  a  point  where  it  becomes  more 
economical  to  lighten  the  load  rather  than  put  the  locomotivp 
in  the  hands  of  the  boilermaker  after  every  trip  in  order  that 
it  may  be  put  in  shape  for  the  next  one. 


The  writer  recently  took  a  photograph  of  a  gang  of  thirteen 
men  engaged,  with  the  help  of  a  rope  tackle,  in  moving  a  plate 
of  firebox  steel  from  the  storehouse  to  the  boiler  shop  of  a 
well-known  railroad.  Now,  "13"  is  an  unlucky  number,  and 
therefore  the  picture  will  not  be  printed.  It  is  also  an  unlucky 
number  for  that  railroad.  Even  if  facilities  for  handling  such 
material  are  not  provided,  there  are  ways  of  moving  it  whicli 
are  quicker  and  less  expensive  than  this.  It  is  strange  tha' 
the  value  of  investments  in  appliances  for  liandling  materia^ 
is  so  often  overlooked.  Overhead  trolleys  and  air  hoists  ar. 
cheap  and  may  be  made  at  home.  In  the  absence  of  power 
cranes  they  may  lie  made  exceedingly  useful. 

Nowhere  are  hoisting  facilities  more  needed  than  in  round 
houses  where  large  or  small  engines  are  cared  for.  In  o 
certain  trip  of  over  7,000  miles,  recently  made  by  the  writer 
not  one  roundhouse  was  found  which  had  anything  of  this  kind 


Draft  gear  of  passenger  equipment  needs  immediate  atten 
tion.  The  construction  of  10  or  15  years  ago,  when  locomotive^ 
and  cars  were  light,  and  trains  had  comparatively  few  cars, 
will  not  answer  now,  when  passenger  locomotives  of  30,000  lbs 
tractive  effort  and  Pullman  cars  weighing  125,000  lbs  are  in 
common  use.  When  they  start  heavy  trains  these  big  loco 
motives  "bottom"  the  present  draft  gears,  and  a  sudden  pull  of 
moderate  severity  may,  and  often  does,  pull  out  the  draft  gear 
break  a  coupler  or  a  knuckle.  The  draft  springs  should  have  a 
greater  capacity  than  from  12,000  to  16,000  lbs.,  and  the  attach 
ments  shoald  be  made  correspondingly  stronger.     It  is  claimed 
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that  many  of  the  break-in-twos  of  the  present  time  are  in  the 
louijlers  and  knuckles,  and  that  these  should  not  be  laid  to  the 
draft  gear  itself.  This  is  not  fair  to  the  coupler,  because  when 
a  spring  "bottoms"  something  must  yield,  and  the  weakest  part 
gives  way.  Passenger  draft  gear  needs  to  be  brought  up  to  the 
capacity  of  present  big  locomotives,  and  the  best  way  to  accom- 
plish this  seems  to  be  the  adoption  of  the  friction  principle. 
This  is  now  being  applied  to  a  number  of  officers'  cars.  A 
better  test  would  be  had  on  baggage  cars,  which  are  always  at 
the  head  end  of  a  train. 


MOTOR  DRIVEN  MACHINE  TOOLS. 


Ash-pit  work  is  the  slowest  process  about  most  roundhouses. 
Boiler  washing  causes  considerable  delay,  but  it  does  not  stand 
out  as  prominently  as  work  which  must  be  done  at  each  end  of 
every  run.  It  is  evident  that  more  ash-pit  tracks  should  be 
provided,  and  many  complaints  are  heard  because  of  the  failure 
to  provide  more  than  one  pit  track  for  terminals  where  from 
25  to  75  locomotives  per  day  must  be  dealt  with.  In  one  in- 
stance eight  locomotives  were  found,  by  a  representative  of 
this  journal,  awaiting  their  turn  for  attention  from  the  fire 
cleaners.  Passenger  and  freight  engines  were  mixed  as  they 
came,  and  in  the  midst  of  the  rush  the  ash  pit  was  found  to  be 
full  from  the  accumulation  of  the  morning,  and  all  progress 
stopped  until  it  was  cleaned  out  enough  to  provide  for  these 
engines.  The  superintendent  of  motive  power  expressed  the 
serious  need  of  two  things:  three  or  four  ash-pit  tracks  with 
pits  long  enough  to  take  a  full  day's  accumulation,  and  im- 
proved locomotive  grate  construction  which  would  permit  of 
cleaning  fires  quickly.  These  would  greatly  facilitate  move- 
nient  of  locomotives,  and  they  would  also  aid  in  reducing  the 
troubles  with  leaky  tubes.  This  is  found  to  be  a  more  serious 
and  general  difficulty  than  ever  before. 


ECONOMY    IN    RAILROAD    OPERATION. 


■  Railroads  operate  over  wide  expanses  of  territory,  are 
directly  administered  by  men  who  have  no  personal  interest  in 
the  question  of  economies  and  who  have  all  they  can  do  to 
keep  things  moving.  One  great  reason  why  no  personal  inter- 
est is  felt,  is,  that  the  official  in  charge  has  no  financial  inter- 
ests at  stake,  and  being  on  a  salary,  may  be  looking  for 
another  position  to-morrow.  A  change  of  management  nearly 
always  makes  more  or  less  changes  in  minor  officials,  and 
often  a  complete  one  in  heads  of  departments.  Such  changes 
are  occurring  monthly,  and  but  a  few  days  ago  I  overheard  a 
remark  to  the  effect  that  "if  Mr.  X.  gets  to  be  general  manager 
of  a  certain  road  Mr.  A.  would  not  last  fifteen  minutes."  So  it 
IS  not  reasonable  to  expect  men,  under  such  circumstances,  to 
lay  awake  nights  or  work  overtime,  trying  to  save  dollars.  If 
one  can  make  a  record  as  an  active  man  and  a  hustler  he  is 
doing  all  that  he  feels  is  necessary,  both  for  himself  and  the 
company." 

This  paragraph,  quoted  from  a  paper  read  by  Mr.  W.  B. 
Waggoner  before  the  Western  Railway  Club,  represents  a  situa- 
tion which  exists  too  generally  in  the  United  States.  Very 
few  railroads  in  this  country  appreciate  the  necessity  for  a 
definite  policy  of  operation  and  a  steadiness  of  such  a  policy 
which  will  permit  the  most  important  officials  to  devote  their 
time  to  the  real  interests  of  their  employers.  Men  who  are 
most  deeply  concerned  in  efforts  to  hold  their  jobs  cannot  do 
good  work,  and  cannot  frame  long  term  policies  with  a  view  of 
attaining  true  economy  of  operation.  What  can  be  ejtpected  of 
an  official  who  by  frequent  changes  in  management  is  kept  in 
a  continual  fever  of  excitement  for  fear  of  losing  his  position? 
NVith  all  due  respect  to  the  advantages  of  occasional  "new 
'>iood,"  the  cases  of  taking  officers  fn.m  other  roads  to  fill 
\acancies  is  becoming  a  serious  menace,  and  it  is  time  for 
managements  to  begin  to  think  this  over.  One  thing  stands  out 
prominently  in  European  practice-the  officials  are  free  from 
inese  wild-eyed  anxieties  and  are  therefore  in  position  to  do 
meir  best  work. 


Pl.\.ner  Dkivixg  by  Eusctric  Motors. — II. 


Continuing  the  subject  of  planer  driving  by  electric  motora, 
we  are  enabled  to  show  herewith  a  number  of  interesting 
arrangements  of  motor-application.  In  the  previous  article 
(pages  69  to  72  of  the  February  issue),  reference  was  made  to 
an  arrangement  for  varying  the  cutting  speed  of  the  machine 
while  the  return  speed  remained  constant.  The  question  may 
be  asked:  Why  is  this  a  desirable  feature?  Why  cannot  the 
return  speed  be  varied  as  well  as  the  cutting  speed? 

The  answer  is  that  most  planers  are  so  designed  as  to  give  a 
fixed  cutting  speed  which  is  supposed  to  be  suitable  to  about 
the  slowest  rate  needed  under  average  conditions.  This  mini- 
mum cutting  speed  is  usually  fixed  at  about  20  or  24  ft.  per 
minute,  and  is  accompanied  by  a  corresponding  reverse  speed 
of  from  three,  to  three  and  a  half  times  this  speed,  or,  say. 
from  60  to  84  ft.  per  minute.  These  speeds  will  vary  some- 
what with  the  size  of  the  planer,  but  they  represent  average 
practice  for  the  majority  of  planers.  In  some  cases,  it  has 
been  found  desirable  and  possible  to  run  roughing  cuts  on 
cast  iron  at  30  to  40  ft.,  and  finishing  cuts  at  from  50  to  60  ft. 
per  minute;  also,  with  the  use  of  improved  steel  for  cutting 
tools,  these  higher  cutting  speeds  can  be  used  for  steel  as  well. 
Assuming  a  possible  cutting  speed  of  60  ift.  per  minute,  and 
a  return  speed  of  80  or  90  ft.  per  minute  as  the  limit  which 
can  be  placed  upon  the  driving  mechanism,  it  will  be  evidently 
impracticable,  if  not  impossible,  to  further  increase  the  return 
speed,  with  the  usual  planer  design.  The  variation  of  work 
upon  some  planers  will  require  a  range  of  cutting  speed  of 
from  20  to  60  ft.  per  minute,  but  it  will  now  be  seen  to  be  quite 
out  of  the  question  to  have  a  return-speed  range  with  the  same 
ratio;  hence,  the  usual  practice  is  to  vary  the  speed  only  on 
the  cutting  stroke,  and  to  make  the  return  speed  constant  at  as 
high  a  rate  as  the  mechanism  will  stand.  This  is  not  so  much 
due  to  the  fact  that  the  platen  cannot  be  moved  at  a  high  rate 
of  speed,  if  once  started,  but  owing  to  the  severe  work  at  the 
moment  of  reversal  and  the  time  required  to  bring  up  the 
speed  from  the  reversal  point,  causing  a  heavy  strain  to  be 
thrown  upon  the  belts  and  driving  mechanism;  there  is  a 
limit  to  speed,  commercially  as  well  as  mechanically. 

As  relating  to  this  phase  of  the  subject  of  speed  changing, 
we  beg  to  call  attention  to  the  illustration,  Fig.  9.  which  shows 
a  special  method  of  planer  driving,  as  built  by  the  Cincinnati 
Planer  Company,  Cincinnati,  O.  This  machine  is  driven  by  a 
Northern  Electric  constant-speed  motor,  which  is  connected  to 
the  constant  speed  shaft  by  a  chain;  driving  by  means  of  a 
chain  seems  to  be  preferred  to  gears  by  some  users.  This  con- 
stant speed  shaft,  upon  which  is  mounted  the  return  driving 
pulley,  is  connected  through  a  gear  box  to  the  variable  speed 
shaft  which  carries  the  pulley  for  the  cutting  stroke.  The 
change  gears  of  this  mechanism  are  so  proportioned  as  to  give 
the  desired  rates  of  cutting  speeds,  and  the  changes  from  one 
speed  to  another  is  effected  by  means  of  the  shaft  and  hand 
wheel  shown  alongside  the  housing  of  the  machine. 

Another  method  of  obtaining  a  variable  cutting  speed,  with 
constant-speed  table  return,  is  illustrated  by  Fig.  10.  which 
shows  a  planer  built  by  the  Betts  Machine  Company.  Wilming- 
ton, Del.,  with  a  motor  drive  using  a  Crocker- W^heeler  motor. 
It  will  be  seen  that  in  this  case  the  motor  is  set  low,  partially 
below  the  floor  line.  The  countershaft  for  this  machine  is 
carried  upon  brackets  which  are  attached  to  the  housings  of 
the  planer.  Upon  this  countershaft  are  placed  three  pulleys. 
The  inner  pulley,  or  the  one  next  to  the  machine  housing.  Is 
a  cone,  and  has  three  steps;  this  pulley  is  attached  to  the 
countershaft  and  is  driven  from  a  similar  three  stepped  pulley 
on  the  motor  shaft. 

By  means  of  these  stepped  pulleys,  the  cutting  speed  can  be 
varied  to  suit  the  work  in  hand.  The  outside  pulley  Is  also 
attached  to  the  countershaft  and  drives  the  platen  in  the  for- 
ward or  cutting  stroke  in  the  usual  manner  To  obtain  the 
constant  return  speed  of  the  platen,  a  two  step  pulley  is 
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Fill.    9. — A   SPECIAL   DESIGN    OF   FLYWJltEL    DRIVE    UPON    A    I'LANEK, 
WITH  MECHAMCAL  VARIABLK-SI'EI-ID  KKVICE;    BflLT  BY  THE  CIN- 
CINNATI   PLANLB   COMPANY. — NOKTHKRX    EI.KCTKIC    M«)TOB. 

mounted  on  the  countershaft  and  runs  loosely  upon  it;  this 
pulley  is  driven  by  belt  from  another  pulley  on  the  motor 
shaft.  By  this  means  the  return  speed  is  kept  constant  and 
the  same  as  the  motor  speed.  One  face  of  the  two  stepped 
pulley  is  of  double  width  to  allow  for  the  shifting  of  the  belt 
which  drives  the  platen  in  return  direction.  This  device  forms 
quite  a  unique  arrangement. 

An  interesting  self-contained  drive  is  illustrated  in  Fig.  11. 


KKi.    10. A.\    l.NTKKKSriXi    MOTOK    HKIVE    L  I'O.N    .V    IIKAVY    UKITS 

I'LANKK.    ISIN<;    .VX    IN  L  SIAIXY    IIE.WY    FIAWHEEL. 
CRIMJKEB-WHEELKB  .UOTOK. 

This  shows  a  large  open-side  planer,  built  by  the  Detrick  & 
Harvey  Machine  Company,  Baltimore,  Md.,  which  is  equipped 
for  motor-driving,  using  the  belt-drive.  The  countershaft  of 
this  machine  is  specially  mounted  upon  standards,  secured  to 
the  tops  of  the  housings  of  the  planer,  and  of  such  a  height  as 
to  give  sufficient  length  to  the  operating  belts,  the  bells  operat- 
ing the  raising  and  lowering  of  the  cross-rail  being  the  ones 
that  determined  this  height.  This  makes  necessary  the  seem- 
ingly high  arrangement  of  shaft  supports,  but  with  this 
arrangement  the  motor  can  be  placed  in  any  convenient  posi- 
tion, as  is  shown.     In  Fig.  12.  which  is  a  view  of  the  style  of 
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no.  11. — VIEW  or  the  belted  individual  drive  used  upon  labgb 

tilZES  OF  THE  OPEN-SIDE  PLANERS,  BUILT  BY  THE  DETBICK  &.  HAB- 
VST  UAOUUiS  OOMPAKT.  SaOWl^ti  USE  OF  FLXWOSBL. 


FU;.   12. — THE  TYPE  OF  IXUIVIDLAL  DRIVE    (lti:J,rtl*>    LSl-.U   Ul-ON   THE 

SMALLEB   SIZES   OF  OPEN-SIDE   P1..VNEBS    BY   THE    DETUICK    & 

JIABVEY  MAOULNE  COUPAKY. — OENEBAL  ELECXRIC  MUXOJt. 
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motor  application  used  by  the  Detriek  &  Harvey  Machine 
Company  upon  their  smaller  sizes  of  open  side  planers,  the 
flexibility  of  this  arrangement  may  be  seen;  here  the  motor,  a 
General  Electric  constant-sped  motor,  is  mounted  upon  a  small 
bracket  on  the  end  of  the  frame  of  the  tool.  Upon  the  larger 
tool  a  very  heavy  flywheel  is  shown  on  the  countershaft;  the 
flywheel  is  used  on  the  smaller  size  of  the  Detriek  &  Harvey 
planers,  but  this  tool  is  shown  without  the  same  in  place. 

So  far,  the  machines  described  above  have  been  examples  of 
motor  drive  wherein  the  necessary  changes  from  the  standard 
form  of  belt  drive  have  been  made  at  the  works  where  the 
machines  were  built.  When  such  changes  can  be  thus  made 
upon  new  machines,  the  whole  design  can  be  made  to  present  a 
more  or  less  harmonious  design  as  to  appearance  and  utility. 
When,  however,  an  existing  machine  must  be  changed  from 
belt  to  motor  drive,  the  conditions  are  different,  and  call  for 
different  treatment. 

Fig.  14  is  an  illustration  of  such  a  case.  The  cut  shows  a 
planer  built  by  the  Putnam  Machine  Company,  Fitchburg, 
Mass.  The  arrangement  here  used  for  carrying  the  motor  is 
built  up  of  structural  shapes;  the  construction  of  which  will  be 
readily  understood  by  reference  to  the  view.  A  pair  of 
brackets  are  bolted  to  the  housings  which  support  the  I  beams 
upon  which  the  motor  rests.    The  motor  shaft  is  extended  and 


the  effect  that  upon  motor  driven  planers  it  has  been  their 
practice  to  provide  stored  energy  by  means  of  flywheels  to  an 
amount  equal  to  about  one-half  of  the  work  required  by  the  ma- 
chine, allowing  the  balance  to  come  upon  the  motor.  Experiment- 
ally, they  had  gone  through  the  problem,  beginning  with  a 
very  heavy  wheel  and  cutting  down  until  the  right  result  was 
reached.  It  was  found  that  a  too  heavy  wheel  caused  undue 
slippage  of  the  belts  between  the  countershaft  and  the  machine. 
When  the  proper  porportion  was  found  the  operation  became 
satisfactory  and  vexatious  troubles  disappeared. 

The  experience  of  another  builder  is  given  to  show  the  oppo- 
site method  of  procedure.  Their  first  motor  driven  machine 
was  sent  out  with  a  balance  wheel  that  proved  to  be  too  light. 
The  operation  of  the  machine  was  not  at  all  satisfactory,  and 
the  light  wheel  was  replaced  with  a  heavier  one.  and  later  by 
'\  still  heavier  one,  which  proved  to  be  about  what  was  needed. 


KHi.    13. AN  INTEBESTIxNU   -Vri'LlCATIOX  OF  INDIVIDUAL   MOTOB   DRIV-         110.   14. — KKAB  VIEW  OF  THK  MOlXHt-DRIVEX  PUT.NAM   I'LA.NER.   SHOW- 

IXU,   WITH   FLYWHEEL,   TO    A   PUTNAM    PLANER.  INU  STBUCTURAL  SUPPOKT  tXJR  DRIVE. — MILWAUKEE  MOTOB. 

MOTOR-DRIVEN  PLANERS.— WEST  MILWAUKEE  SHOPS,  C.  M.  &  ST.  P.  RY. 


carries  the  pulleys  for  operating  the  machine.  The  bearing  for 
the  outer  end  of  the  motor  shaft  is  carried  also  by  an  I  beam 
which  is  supported  by  similar  construction  extending  to  the 
floor.  This  arrangement,  while  not  as  pleasing  in  appearance 
as  some  others  perhaps,  is  well  adapted  to  the  existing  condi- 
tions. The  fact  that  the  machine  had  a  right  angle  drive,  also, 
made  it  difficult  to  design  a  more  compact  arrangement. 

In  our  previous  article  upon  this  subject,  mention  was  made 
of  some  of  the  conditions  of  planer  operation  which  required  at 
certain  times  an  accession  of  power  for  a  brief  period,  and  that 
this  additional  power  was  usually  furnished  by  a  balance  wheel 
placed  upon  the  motor  shaft,  or  upon  the  countershaft  of  the 
machine.  While  there  seems  to  be  an  opinion  held  by  some 
that  a  balance  wheel  is  superfluous,  and  while  it  may  be  con- 
ceded that  in  some  cases,  where  the  driving  mechanism  is  of 
the  slow-moving  type,  that  a  sufficient  amount  of  energy  is 
furnished  by  heavy  countershaft  pulleys,  there  are,  however, 
many  cases  where  this  demand  for  extra  power  is  quite  urgent. 
A  comparison  of  observations  from  a  machine  without  a  bal- 
ance wheel,  and  one  with  it,  will  convince  any  one  of  this  fact. 

An  examination  of  the  illustrations  of  the  machines  de- 
scribed in  these  articles  will  show  that  the  various  builders 
nave  made  provision  for  this  stored  energy  either  by  extra 
heavy  pulleys,  or  by  separate  balance  wheels,  as  seemed  most 
advisable.    The  testimony  of  the  Betts  Machine  Company  is  to 


In  many  cases  a  inbtor  driven  planer,  if  equipped  with  a  prop- 
erly proportioned  balance  wheel,  will  require  a  somewhat 
smaller  motor  than  one  not  so  equipped,  and  will  do  more  work 
— this  is  the  testimony  of  a  successful  builder. 

In  the  large  majority  of  cases  a  balance  wheel  in  connection 
with  a  planer  driving  mechanism,  is  a  benefit  and  especially 
so  when  the  machine  is  motor  driven.  Just  what  amount  of 
extra  power  is  required,  and  the  best  way  of  applying  it  must 
be  determined  by  existing  conditions.  So  much  difference  in 
details  of  design  exists  between  different  builders,  that  what 
would  apply  to  one  will  not  apply  to  another.  Numerous 
schemes  and  devices  have  been  suggested,  to  improve  the 
action  of  a  planer  as  to  its  driving  mechanism,  but  as  yet  no 
arrangement  has  been  sufficiently  successful  to  replace  the 
ordinary  countershaft,  with  shifting  belts,  with  a  properly 
arranged  balance  wheel  effect.  ■',''' 


Because  of  a  rather  large  number  of  cracked  cylinders  In 
large  locomotives  recently  built,  a  great  hue  and  cry  is  raised 
on  several  railroads  against  large  engines.  Of  course  cylindera 
should  be  designed  and  made  so  that  they  will  not  break,  but 
the  very  large  number  of  old  and  small  engines  with  their 
cylinders  banded  seem  to  have  been  forgotten.  The  trouble 
may  be  remedied  without  going  >»tKwf^r4w  th^  sige  of 
locomotives.      :v:^-.^;-<  ■■;;  ■:•;^■■■;""■■  ;<:>:•=;■•■''•  '"•■-■-^^ 
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\v  Mil   MKCtJAM'  M    \  virtAJrt+>]^l'KKlY:!»f;v|t*::  jtru/^^^^       TMK  OIX- 
'  I  \  NAtM'LA-VKH  «:<l>UfA.NV-—^«»5'l'» '''«>'■    KI-M-VIHC"    MOTOi:. 

rnoiiuU'd  on  the^ouutt^rshaft  ami  rims  looj^ply  upon  u.  ihis 
pulley  is -driven  by  bipit  from  another  |)ull««y  on  the  motor 
shaft  By  this  means  the.  return  speed  js  ke|»f  <'onstant  an<i 
the  same  as  the  motor  speerj.  One  face  of  the  two  i^tepped 
pulley  is  of  floulile  width  to  alknv  for  the  shifting  of  the  lielt 
whirh  drives  the  platen  in  rettirn  dirertion.  This  device  forms 
quite  a  unique  arrangement. 

An  interestinK  self-conUitied' di-ive  is  iHustrateii  in  FiK.   11. 


lie       In  \S     l\JKKl.MI\<.     \litlOi;    ItKUI.    II'ON      \     lUWV    111    I  I - 

ti\\,i:     '  <i\<.   AN    1  M  ■^l  vM.v    ^l^\^^    nvwniii 
■  i:<i(  Kill:  will  I  I  I  IS  MoTcii;. 

jliij'  shows  a  lark'*  opon-sld^x  planer,  .biritt  by.  the  petriel<  Ai 
Harvey  Machine  Company.  Baltimore,  Md..  which  is  equipped 
lor  motor  drivMiiK.  usini;  the  belt  drive.  The  countershaft  of 
ihis  machine  is  spe«ially  mounted  upon  staiulards.  secured  to 
I  he  tops  of  the  housings  of  tbe  planer,  ami  of  such  a  height  as 
to  give  suffieietit  length  tO  the  ojjerating  belts,  the  bolts  operat- 
ing th.e  raising  a.n<l  lowering  of  the  cros.«i-rail  being  the  ones 
that  determined  this  height.  This  makcs<  necessary  the  seem- 
ingly high  arrangrment  of  shaft  supports,  but  with  this 
;Minng<'ment  the  motor  can  be  placed  in  any  convenient  posi- 
fjDti,  as  is  shown      lo  J^'ig.  1-.  wl)ie.U|8, aj. view.  of.  ji»r  style  of 


if 


'»   ' 


* 


kid.   11.— ATEW  OF  TUE  ULLTtU   IMUVIULAL  UlilVE   UKKU   VVOS   LASt.E 

ilZLS  Of  TJlt  iJl-L^^WE  I'L.X.NKJiS,  UL  ILl  HV  XUK  UtTUlCK  i  UAU- 

VEY  MACUISK  C»MfA^y,  BiiOWUM,   i  SK  Of  trLTCV/UOLL. 


I  n..   IJ.—  lui;  J  vim;  oi   i.musii'I  ,\i.  i>i;ivi;   (\.\i:nv)   i  .si  n  i  i'<i.\   ijii 
.s.M.u.i.Ki:  hi/.KS  OK  oi'KN-.-'iiH.  i'i..\.\Ki!S  isv  Tilt:  m.riuoic  0^ 

JJABVJiV  MACiil^Nt;  UOMl•A^y. — OKNJOlALliUuca'iUC  AlOl-Olt. 
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juotor  ai)iili<autm  iiso»l  by  the  i)t'tri«k  &  Harvey  Mafhiue 
C^dipaiiy  (ipon  their  smaller  sizes  of  oi>en  side  ivlaners,  the 

flexibility  of  this  arraimfiiK'Ht  may  ho  socn:  hot«'  tin-  motor,  a 
(lenerai  Elottrii-  constant  .^pcd  motor,  is  mounted  upon  a  small 
iiiarkft  on  the  end  of  the  frame  of  the  tool.  Upon  the  larger 
tool  a  very  heavy  flywheel  is  shown  on  the  countershaft;  the 
tlywlMel  is  ust-d  on  tht;  sniallcr  size  of  ih**  IMrirlv  k  Harvey 
planTs.  iMit  ihi>i  ton!  is  shown  wiihout  ih«'  sani*'  in  placf. 

So  far,  the  niadiines  described  above  have  been  examples  of 
inoMir  drive  wherein  the  jiecessary  changes  from  tVie  standard 
lornj  of  belt  drive  have  iK-en  made  at  the  works  where  the 
iiiMcliincs  were  built.  When  such  changes  can  be  thus  made 
ijpdM  new  inacliines.  the  whole  desigU;  can  be  made  to  present  a 
more  or  les.s  harmonious  desifin  as  to  appearance  and  utility. 
When,  however,  an  existing  ma<hine  must  be  changed  from 
bell  to  motor  drive^  the  t'onditions  are  different,  and  call  for 
different  treatment. 

rig.  14  is  an  illustration  of  .such  a  case,  fhe  eut  shoVPs  a 
jilaner  built  l>y  tlie  I'uinam  Machine  Company,  F'itchburg. 
.Mass.  The  arraniicuient  here  used  for  carrying  the  motor  is 
liiiili  ui»  Df  stiiiiiural  shapes;  the  construction  of  v.lii«  ji  wil!  In 
readily  understood  by  reforen«'e  to  the  vi«'W.  A  pair  of 
bracjiets  are  bolted  to  the  housings  which  support  the  I  beams 
ii|mn  which  the  motor  rests.    The  motor  shaft  is  extended  and 


the  effect  that  upon  motor  driven  planers  it  has  been  th^ir 
practice  to  provide  stored  energy  by  means  of  flywheels  to  an 
amount  equal  to  alKMit  one-half  of  the  work  required  by  the  nia 
1  liiiK'.  allowing  ihe  balanc<'  tt»  lonic  upon  the  motor  Exiwrinienf 
ally,  they  had  gone  through  the  problem,  beginning  with  a 
very  heavy  wheel  and  <-utting  down  until  the  right  result  wa? 
reached.  It  was  found  that  a  too  heavy  wheel  catistMl  undue 
slipi)age  of  the  belts  Iwtween  the  <ountershaft  and  the  machine. 
When  the  proper  iiorimrtion  was  found  the  operation  beeam«^ 
satisfactory  and  vexatious  troubles  disappeared. 

Tlie  experience  of  another  builder  is  given  to  show  the  oppo- 
site method  of  procedure.  Their  first  motor  driven  macbin** 
was  sent  out.  with  a  balance  wheel  that  proved  to  l>e  too  light 
The  pi)eration  of  the  machine  was  not  at  all  satisfactory,  isnd 
the  light  wheel  was  replaced  witha  heavier  one.  and  later  by 
'\  stilK^'eay.ier  one.  which  proved  to  be  about  ^vhat  was  needed 


"      I  -^  -^A.y  iNl'1.;Ut;«ri.\<.    \i;i'lylCAllO.\.  op  iSttlVlpU.VL  iiuroii  l»R^\■ 


ill..  H.-rKKAK  yiKW'oi-"  rm.  .Xunvut-iwiyev  VtTN.vVi- I'^vam^^^  siiow 
I N4.  sTui  ien  RAi.  hi/rWiKi  fxm  i»rI;vk.^^'mtiavai  kkk  m««vh: 


.MOJOItimiVK.X  PL.\NKKS      \Vi:ST  -MILWAUKKE  SHOP^,'  C.  \t  ft  ST.  P'.RY 


•  arrus  fhiR  pillieys  for  oiieratfrig  the  machi'tie.  The  bearing  for 
the  outer  end  of  the  motor  shaft  is  carried  al.so  by  an  1  beam 
which  is-  8"PPorted  by  similar  construction,  extending  to  the 
Moor.  This  arrangement,  while  not  as  pleasing  in  appearance 
as  .some  others  perhaps,  is  well  adapted  to  the  existing  condi- 
tion.s.  The  fa<  i  that  the  machine  bail  a  right  angle  drive,  also, 
rnarje  ii  difficult  to  design  a  more  compact  arrangement. 

In  our  jirevious  article  upon  this  subject,  mention  was  made 
"I  some  of  tho  cf)nditions  of  plan*  r  operation  whi<  h  required  at 
'criain  times  an  accession  of  power  for  a  brief  period,  and  that 
"lis  additional  power  was  usually  furnished  by  a  balance  wheel 
i>Ia(  ed  upon  the  motor  shaft,  or  upon  the  countershaft  of  the 
inachimv  While  there  seems  to  be  an  opinion  held  by  some 
'hat  a  balance  wheel  is  superfluous,  and  while  it  may  be  con- 
'"'••d  that  in  some  cases,  where  the  driving  mechanism  is  of 
ilu- , slow-moving  type,  that  a  stiflicient  amount  of  energy  is 
imnished  by  iieavy  countershaft  pulleys,  there  are,  however. 
"i:>ny  cases  where  this  demand  for  extra  power  is  (piite  urgent. 
^  <  "nipari.son  of  observations  from  a  machine  without  a  bal- 
"    '     ^heeLand  one  with  it,  wiiir  ton vih(e  any  one  «f  this  fact:  , 

An    examination    of  the    illustrations   of   the   ma(  bines   de- 

■•mlK.d   in   these  articles  will  show  that   the  various  builders 

*^:^^,"*''''''  '''**^'''^''^    •'"■  this  stored  energy   either   by  extra 

heavy  iMjiieys,  orby  sei»a  rate  balance  wheels,  as  seemed  most 

a'lvJsable,    The  teslimoDy  ofthe  Belts  Macbine,  Company  is  to 


In  many  cases  a  hiotor  driven  planer,  if  <  «imiiiMd  *  n  b  a  pi  op 
erly  proportioned  balanc«'  wheel,  will  require  a  somewhat 
smaller  motor  than  one  not  so  equipi^d,  and  will  do  more  work 
---this  is  the  testimony  of  a.  suejt^essful  builder. 

In  the  large  majority  of  cases  a  balance  wheel  iu  tonneciion 
with  a  planet  drivin.ii  nHihanism.  is  a  benetif  and  espciially 
so  when  the  machine  is  motor  driven.  Just  what  amount  of 
extra  power  is  requir<>d.  and  the  t>ret  way  of  applying  it  must 
be  determined  by  existing  conditions.  So  much  difference  in 
details  of  design  exists  between  different  builders,  that  what 
woubl  apply  to  one  will  not  apply  to  another.  Num«^rous 
si'hemes  and  devices  have  heen  saggested.  to'  improve  the 
action  of  a  planer  as  to  its  driving  mechanism,  but  as  yet  na 
arrangement  has  been  sufficiently  successftil  to  replace  the 
ordinary  cotiniershaft.  with  shifting  belts,  with  a  properly 
a r ranged  balance  wheel  effect . 


He.  ause  of  a  rather  large  numbr-r  of  .racked  eyltndtni  In 
larg«'  lo<-orootives  recently  built,  a  great  htie  an<l  cry  is  raised 
on  several  railroads  against  large  engines.  Of  course  cyliudrr? 
slKuild  be^  designeil  and  nia<le  so  that  they  wi|l  not  lire^kv  tout 
the  very  large  number  of  <dd  .au/l  sn»all  rni:inPR  wHb  their 
lytinders  banded  seem  t«i  hav«^  been  forsotteU;  Th<'  tmulde 
may  b«'  remedied  without  goLuK  batkward  as  io  the  si/c  of 
locomotives.  •  ^    ^  ;. 
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THE  42,000-t:ALLON  plants  at  (1)  stobo,  pa.;  (2)  new  castle  junction,  pa.;  (3)  uxzuetcoh,  o.;  (4)  rock  point,  pa.,  and  (5)   ckoveton,  p.^- 

THE  21,000-OALLON  PLANTS  AT   (6)   WILLL\MSBUBG,  PA.;    (7)   WHITSETT  JUNCTION,  PA.,  AND   (8)   BUENA  VISTA,  PA. 

VIEWS  OF  REPRESENTATIVE  INSTALLATIONS  OF  THE  WATER-SOFTENING  SYSTEM.— PITTSBURG  &  LAKE  ERIE  RAILROAD. 
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AN   EXTENSIVE    WATER-SOFTENING   INSTALLATION. 


Total  Capacitt,  348,000  Gals.  Peb  Hor». 


PITTSBURGH   &  LAKE  EBIE  HAILBOAO. 


V. 


As  stated  in  the  first  article  of  this  series,  ten  water-softening 
plants  were  provided  for  upon  the  Pittsburgh  &  Lake  Erie,  all 
of  which  are  now  completed  and  have  been  placed  in  operation. 
We  are  fortunate  in  being  able  to  secure  photographs  of  several 


FKi.    9. — RKCKNT   VIEW    OF    THE    M'KEKS    ROCKS    SOFTE2«eB,    SUPWINii 
I'ROTECTIXU  HOrSING  IN   PLACE,  .v    '      ■  '   '-   V 

of  the  other  more  important  installations,  which  are  herewith 
presented. 

The  accompanying  views  present  representative  types  of  th« 
Kennicott  water-softener  which  are  in  use  upon  this  road.  The 
softeners  here  shown  are  of  smaller  sizes  than  the  McKees 
Rocks  softener,  which  was  described  in  the  previous  article; 
the  capacities  embraced  in  these  installations  are  21,000  and 
42,000  gals,  per  hour.  These  softeners  are  located  at  the  impor- 
tant water  supply  stations  along  the  road  where  water  is  taken 
in  sufficient  quantities  to  warrant  their  installation. 

All  of  the  softeners  illustrated  in  the  accompanying  engTt,T- 


the  elevated  wooden  tanks,  of  the  usual  type,  have  been  con- 
tinued in  use,  although  in  several  other  places  steel  storage 
tanks  are  to  be  found.  The  different  types  of  storage 
tanks  which  are  used  may  be  seen  by  reference  to  the  accom- 
panying views.  In  Figs.  1,  2,  3  and  4  steel  tanks  will  be  no- 
ticed, while  in  Figs.  5  to  8  wooden  tanks  are  to  be  found. 

In  the  installation  shown  in  Fig.  1,  which  is  the  one  at  Stobo, 
Pa.,  both  the  softener  and  the  storage  tank  are  located  on  the 
hill  side,  which  brings  their  foundations  at  21  ft.  above  the 
rail  level.  This  gives  an  ample  head  for  the  delivery  of  water 
into  the  locomotive  tenders,  and  no  water  is  uselessly  pocketed 
in  the  bottom  of  the  storage  tank,  as  is  the  case  when  the 
storage  tank  extends  down  to  the  rail  level.  The  above  ar- 
rangement is  practically  duplicated  at  the  Rock  Point  (Pa.) 
installation,  which  is  illustrated  in  Fig.  4.  In  the  latter  case 
also  the  tank  foundations  are  located  at  a  height  of  21  ft.  above 
the  rail  level.  Both  of  the  softeners  above  referred  to  have 
capacities  of  42,000  gals,  per  hour,  and  are  provided  with 
storage  tanks  of  250,000  gals,  capacity.  Each  receives  its  water 
supply  from  pumps  driven  by  gasoline  engines,  thus  minimiz- 
ing the  amount  of  attendance  required;  at  each  of  these  plants, 
one  man  does  all  the  work  of  pumping  and  attending  to  the 
water  purifying  process,  and  no  extra  help  is  required  on  ac- 
count of  purifying  the  water. 

The  softener  illustrated  in  Fig.  2,  which  is  located  at  New 
Castle  Junction,  Pa.,  is  interesting  on  account  of  its  unusual 
height.  The  tops  of  the  tanks  are  77  ft.  above  the  foundations 
This  was  occasioned  by  the  fact  that  the  softener  and  storage 
tank  are  located  at  a  much  lower  level  than  the  track,  it  being 
necessary,  of  course,  to  have  the  storage  tank  of  sufficient 
height  to  produce  ample  head  for  delivery  of  water  into  the 
locomotive  tenders;  the  softener  was,  necessarily,  made  of  simi- 
lar height  in  order  to  deliver  into  the  storage  tank.  It  Is 
obvious  that  all  of  the  water  in  this  storage  tank  below  the 
level  of  the  water  plug  is  unavailable  for  delivery  by  gravity 
into  tenders;  but  piping  connections  are  arranged  so  that,  for 
cases  of  emergency,  all  of  this  water,  otherwise  uselessly  locked 
up,  may  be  delivered  by  the  supply  pump  through  the  stand- 
pipe  into  the  tenders,  thus  making  this  large  quantity  of  treated 
water  a  reserve  for  use  in  emergency.  This  storage  tank  has 
a  capacity  of  250,000  gals,  above  the  height  of  21  ft.  above  rail 
level.  The  softener  at  this  point,  as  well  as  that  shown  in 
Fig.  3,  which  is  at  Hazleton,  Ohio,  is  of  a  capacity  of  42,000 
gals,  per  hour.  It  will  be  noticed  in  the  latter  installation 
(Fig.  3)  that  special  types  of  elevated  storage  tanks  are  used; 
these  tanks,  however,  were  in  use  at  this  point  before  the 
water-softener  was  installed. 


Sett  ion 'A  B  ^  Sec  f ion  tO' 

UKVKIUS   OK   THE   SPtXJIAL   DESKiN   OF   KKA.ME  STORE   HOrSE    I'SED   AT      THE    W.\TEB-SOEl'E.M>Ci    PL.VXTS   OK    42,000    c;AMX)XS    PEB 

HOUR  CAPACITY  FOR  PROTECTIO.N  OF  THE  CHEMICALS. 


ings  are  of  the  same  design,  differing  only  from  that  used  at 
McKees  Rocks  in  size.  Reference  was  made  in  the  last  article 
to  the  smaller  sizes  of  softeners,  which  are  referred  to  in  this 
article.  In  some  instances  mechanical  details  of  construction 
will  be  found  to  differ  slightly,  but  the  principle  of  operation 
is  Identical  in  all  of  the  softeners  in  use  upon  this  road. 

The   storage   tanks   for   the   treated   water,   however,   differ 
widely  in  construction  at  different  points.     At  some  stations 


Tbe  remaining  four  "Illustrations,  on  page  104.  illustrate  the 
use  of  the  more  usual  form  of  elevated  wooden  storage  tanks. 
In  these  cases  it  was  not  thought  advisable  to  replace  the  old 
storage  tanks  with  new  ones  of  steel.  The  installation  shown 
in  Fig.  5  is  that  in  use  at  Groveton.  Pa.,  this  softener  being 
of  a  capacity  of  42,000  gals,  per  hour.  The  remaining  three 
softeners  are  each  of  a  capacity  of  21,000  gals,  per  hour,  that 
shown  in  Fig.  6  being  located  at  Williamsburg,  Pa.;    that  in 
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Th»'42,000'i::AtM»>,-PIJVWTs  Aa-.|l->^  (  2>  nIw  iJ.vsTl.E  .11' \«  1 1.  .\,  I- \  ,    r.'.t   II  \/im.N.  ...:    (»»   i{<k;k   roiM.  i'a^  and  (5)    <.i:<ivtiHiV,  rv 

IIIK  2r.tM«U-«  MJO\   VL.WTti  AT    («>    WILI.IA  MSUI  W..    I'A.;     (7)    Will  TS!T1     J I    NCI  H».\ .   I'A..    A.M»    (M    l!l   INA    VISTA.    I'\. 

VIKWS  OK  liKl'HKSKNTATIVE  INST  AUCTIONS  OF  THK   WATKK  SOKTKN'LNC,  SYSTEiM.— PlTTSliURCJ  &  T.AKK  KKIK  K.\ll<KOAl 
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AN    EXTENSIVE    WATER-SOFTENING   INSTALLATION. 
Total  Capacity,  348.000  Gals.  Peb  Hoi-« 


I'lTTSBtWiH   &   LAKE  EBIE  RAlLBOAI> 


'■%. 


As  stated  in  the  finst  article  of  this  series,  ten  water-softenlDj 
plants  were  providi'd  for  upon  tiie  Pittsburgh  &  Lake  Erie,  all 
(»1  wiiitli  un>  now  coniph'Hd  and  liavt'  ho-n  placed  in  operation. 
UC  are  foiiimaif  in  heintj;  able  trt  sertire  photojiraphs  of  several 


m;    .*.      i;i:(  !  \  I    \ii.w  o>    nil.   \i  kkk.s  imk  u.s  .mm  iknkh.  sii«»vvi.\4. 
I'KorKrTiMi  iiorsiMi  in  I'I.ack.  -     •    V 

of  the  other  more  important  iustallatious.  which  are  herewilh 
presented.  ..•   •.,;>".   .  .,: 

The  accompanying  views  present  representative  types  of  the 
Kennicott  water-softener  which  are  in  use  upon  this  road.  Th« 
softeners  here  shown  are  of  smaller  sizes  than  the  McKees 
Rocks  softener,  which  was  described  in  the  previous  article; 
the  capacities  embraced  in  these  installations  are  21.000  and 
4'J.(Mio  gai.s.  per  hour.  These  softeners  are  located  at  the  impor- 
tant wafer  supply  stations  alons  the  road  where  water  is  taken 
in  sufficient  quantities  to  warrant   their   installation. 

All  of  the  softeners  illustrated  in  the  accompanying  engrav- 


the  rlcvated  woodrn  tanks,  of  the  usual  lypv.  Iihv  bt-t-n  con 
tinued  in  use,  although  in  several  other  places  steel  storage 
tanks  are  t<>.  be  fonnd.  -The-,  different  types  of  -storage, 
tanks  which  are  used  may  be  seen  by  reference  to  the  accom- 
panying views.  In  Figs.  1,  2.  3  and  4  st^^el  tanks  will  be  na 
tited,  while  in  Figs.  5  to  8  wooden  tanks  are  to  be  found 

In  the  installation  shown  in  Fig.  1,  which  is  the  one  at  Stobo, 
Pa:,  both  the  softener  and  the  storage  tank  are  located  on  the 
hill  side,  which  hrings  their  foundations  at  21  ft.  above  the 
rail  level.  This  gives  an  ample  head  for  the  delivery  of  water 
into  the  locomotive  tend^TS,  and  no  water  is  uselessly  pocketed 
in  the  bottom  of  the  storage  tank,  as  is;  the  case  when  the 
storage  tank  extends  down  to  the  rail  level.  The  above  ar 
rant;t  ment  is  practically  duplicated  at  the  Rock  Point  (Pa.) 
installation,  which  is  illustrated  in  Fig.  4  In  the  latter  case 
also  I  he  tank  foumlations  are  loj^aied  at  a  heiglit  of  21  ft.  above 
uie  rail  level.  Both  of  the  softeners  above  referred  to  have 
•  aparities  of  42.000  gals,  per  hour,  and  are  provided  with 
sn)rage  tanks  of  2r(0.000  gals,  capacity.  Kach  receives  its  water 
supply  from  pumps  driven  by  gasoline  engines,  thus  minimiz 
ing  the  amount  of  attendance  required;  at  each  of  tliese  plants, 
one  man  does  all  the  work  of  pumping  and  attending  to  the 
water  purifying  process,  and  no  extra  help  is  r«quired  on  ac 
(ount   of  purifying  the  water.  '^''-     '  -  -'      - 

The  softener  illustrated  in  Fig.  2,  which  is  located  at  Mew 
Castle  Junction,  Pa.,  is  interesting  on  account  of  its  unusual 
height.  The  tops  of  the  tanks  are  77  ft.  above  the  foundationa 
This  was  occasioned  by  the  fact  that  the  softener  and  storage 
tank  are  located  at  a  much  lower  level  than  the  track,  it  being 
ncressary.  of  course,  to  have  the  storage  tank  of  sufficient 
height  to  produce  ample  head  for  delivery  of  wat^r  into  the 
Irxomoiivf  tenders;  the  softener  was.  necessarily,  made  of  siml 
lar  height  in  order  to  deliver  into  the  storage  tank  It  le 
obvious  that  all  of  the  water  in  this  storage  tank  below  the 
level  of  the  water  plug  is  unavailable  for  delivery  by  gravity 
into  tenders;  but  piping  connections  are  arranged  so  that,  for 
cases  of  emergency,  all  of  this  water,  otherwise  uselessly  locked 
up,  may  be  delivered  by  the  supply  pump  through  the  stand 
pipe  into  the  tenders,  thus  making  this  large  quantity  of  treat ''d 
water  a  reserve  for  use  in  emergency.  This  storage  tank  has 
a  capacity  of  250.000  gals,  above  the  height  of  21  ft.  above  rail 
level.  The  softener  at  this  point,  as  well  as  that  shown  fa 
Fig.  .*?.  which  is  at  Hazleton,  Ohio,  is  of  a  capa<,'ity  of  42.000 
gals  per  hour.  It  will  be  noticed  in  the  latter  installation 
(Fig.  3)  that  special  types  of  elevated  storage  tanks  are  used; 
these  tanks,  however,  were  In  use  at  this  point  before  the 
water-softener  was  installed. 
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ings  are  of  the  same  tiesigh.  differing  only  from  that  used  at 
MiKces  Rocks  in  size.  Reference  was  made  in  the  last  article 
to  the  smaller  sizes  of  softeners,  which  are  referred  to  in  thia 
article.  In  some  instances  mechanical  details  of  construction 
will  be  found  to  differ  slightly,  but  the  principle  of  operation 
IS  identical  in  all  of  the  softeners  in  use  upon  this  road. 

The   storage    tanks    for    the   treated    water,   however,    differ 
widely   in  fon.struction   at    ilifferent  points.     At   some  station* 


Tbe  remain  ing  four  illustraiious.  on  pagV*  ti'Jl.  illustrai.  tli. 
use  of  the  more  usual  form  of  elevated  wooden  storage  tanks 
Jn  these  cases  it  was  not  thought  advisable  to  replace  the  old 
storage  tanks  with  new  ones  of  steel.  The  installation  shown 
ill  Fig  .">  is  that  in  use  at  (Jiovftnn.  Pa..  tiii>-  sntifiK-i  Iniii^ 
of  a  capacity  of  42.000  gals,  per  hour.  The  remaining  three 
softeners  are  each  of  a  capacity  of  2-1,000  gals,  per  hour,  that 
shown   in   Fig.  6  being  located  at  Williamsburg.  Pa  ;     that    in 


106 


AMERICAN  ENGINEER  AND  RAILROAD  JOUHNAU 


Fig.  7  at  Whitsett  Junction,  Pa.,  and  that  in  Fig.  8  at  Buena 
Vista,  Pa. 

As  may  be  noted,  several  of  tliese  softeners  are  provided 
with  housings  at  the  top  for  protection  to  the  working  parts 
and  to  the  attendants.  AH  of  the  softeners  are,  however,  now 
provided  with  similar  housings,  which  were  erected  before 
cold  weather  last  fall.  In  Fig.  9  is  presented  another  view  of 
the  McKees  Rocks  softener,  which  shows  it  with  the  housing 
applied.  These  housings  are  built  so  as  to  provide  plenty  of 
room  for  convenience  of  access,  and  are  very  comfortably  ar- 
ranged. 

CHEMIC.VL     STOREHOUSES. 

It  is  interesting  to  note  also  that  careful  provision  has  been 
made  at  each  water  softening  plant  for  the  proper  storage  of 
the  chemicals.  Storehouses  have  been  installed  at  each  point, 
of  a  special  design,  designed  to  protect  the  chemicals  from  the 
deterioration  that  would  be  inevitable  under  more  unfavor- 
able conditions.  An  accompanying  drawing  shows  the  essen- 
tial features  of  the  building  that  has  been  installed  at  the 
purifying  plants  of  42,000-gals.-per-hour-capacity;  it  is  of 
frame  construction,  of  the  sizes  and  type  shown,  but  is  re- 
markable for  the  care  taken  to  make  it  both  air-tight  and  dry. 


The  oxterioi  appearance  of  one  of  these  buildings  is  shown 
alongside  of  the  water-softener  at  New  Castle  Junction,  at  the 
right,  in  Fig.  2,  page  104. 

In  all  cases  it  has  been  designed  to  have  the  "chemical 
houses"  large  enough  to  hold  a  month's  supply  of  chemicals — 
the  lime  in  barrels,  and  the  soda  ash  in  bags.  The  store- 
houses used  at  the  smaller  softening  plants  (of  21,000-gals.- 
capacity  per  hour)  are,  of  course,  somewhat  smaller  than  the 
one  shown  in  the  accompanying  drawing,  while  that  used  at 
the  McKees  Rocks  plant  is  much  larger  and  of  heavy  brick 
construction.  The  important  feature  of  the  designs  of  these 
buildings  has  been  to  make  them  as  nearly  air-tight  as  possi- 
ble to  prevent  the  lime  from  "air  slacking,"  and  also  to  provide 
against  dampness;  this  purpose  has  been  successfully  ful- 
filled. 

These  houses  are  placed  conveniently  to  the  purifying  plants, 
and  where  possible,  conveniently  to  the  tracks  also;  but  the 
former  has  been  given  the  preference.  In  most  cases  the  chem- 
icals can  be  handled  directly  from  car  to  house;  in  some  cases, 
however,  it  is  necessary  to  haul  the  supplies  by  team  from  the 
car,  but  in  all  cases  the  pumper  can  handle  the  chemicals  from 
the  house  to  the  purifying  plant  alone. 


FIREPROOF   CARS  FOR  NEW  YORK  SUBVAY. 


The  oflScers  of  the  Interborough  Rapid  Transit  Company  of 
New  York  City  have  the  credit  of  the  first  fireproof  passenger 
car  and  of  inaugurating  a  new  principle  which  is  sure  to 
effect  radical  changes  and  introduce  important  improvements 
into  the  construction  of  passenger  equipment. 

Mr.  George  Gibbs,  consulting  engineer  of  the  Interborough 
Rapid  Transit  Railway,  began  the  designs  of  the  new  equip- 
ment of  this  road  in  1902.  and  in  this  journal  for  March,  1903, 
the  construction  of  the  first  installment  of  the  cars  was  illus- 
trated. These  cars  were  of  wood,  with  steel  platforms  and 
steel  members  incorporated  in  the  frames,  for  additional 
strength.     At  the  outset  the  necessity   for  perfectly  fireproof 


carefully  considered  and  were  believed  to  be  insufficient  and 
unsatisfactory. 

The  all-metal  car  problem  was  then  attacked.  This  in- 
volved radical  departures  from  existing  practice  and  presented 
many  questions,  such  as  weight,  strength,  insulation  from 
extreme  heat  and  cold,  the  prevention  of  noise  in  operation, 
and  other  difficulties.  The  co-operation  of  Mr.  A.  J.  Cassatt, 
president  of  the  Pennsylvania  Railroad,  was  obtained,  and  the 
assistance  of  the  mechanical  department  of  that  road  at 
Altoona,  was  offered.  The  Pennsylvania  people  were  interested 
in  the  problem  because  of  the  necessity  for  fireproof  equipment 
for  the  new  tunnel  across  New  York  City.  The  design  for  a 
sample  steel  car  was  developed,  and  the  car  was  completed  at 
Altoona  in  about  14  months  after  beginning  the  design.     It  is 


S.\MPLE   STEEL    FIKKI'ROOF    TASSENGEB    CAB. 
I.NTKKIM>Kt)l'(iH  SIKWAY,   NKW    VOUK. 


construction  was  appreciated,  but  there  was  no  precedent  in 
the  matter  of  design,  and  furthermore  the  market  conditions 
rendered  it  impossible  to  place  orders  for  steel  construction  at 
that  time,  even  if  the  design  had  been  ready.  Therefore,  as  a 
large  amount  of  equipment  was  needed  in  a  short  time,  the 
wooden  cars  were  built,  and  are  now  ready  for  the  opening  of 
the  road.  It  should  be  recorded  for  the  benefit  of  the  officials 
of  the  Interborough,  that  the  steel  car  design  was  put  in  hand 
before  the  lamentable  accident  on  the  Paris  underground  rail- 
road. The  reason  for  this  action  was  an  appreciation  of  the 
necessity  of  protecting  passengers  from  the  danger  arising 
from  the  possibility  of  the  parts  of  wooden  cars  becoming 
ignited  by  electric  conductors  with  which  the  wood  might  come 
into  contact  in  case  of  accident  to  the  cars  themselves  or  to  the 
electrical  apparatus. 

The  first  installment  of  cars  are  undoubtedly  stronger  and 
better  protected  against  fire  risks  than"  any  equipment  of  any 
electric  road  at  this  time,  as  our  engravings  already  referred 
to  will  indicate.    The  claims  madte  for  fireproofed  wood  were 


now  in  service  on  the  Second  Avenue  line  of  the  elevated  sys- 
tem in  New  York,  and  is  apparently  satisfactory  in  every  re- 
spect, except  as  to  weight,  this  car  being  about  two  tons  heavier 
than  the  wooden  ones.  A  new  design  has  been  prepared  after 
this  experience,  and  200  cars  have  just  been  ordered  from  the 
new  drawings.  These  will  weigh  the  same  as  the  first  design 
(wooden  cars)  and  they  promise  to  be  completely  successful. 
The  drawings  of  the  new  design  are  not  yet  available,  but  the 
photographs  of  the  sample  steel  car  are  presented  in  order  to 
record  this  important  step  in  car  development.  Details  of  the 
framing  will  be  presented  in  a  subsequent  issue  of  this  journal. 
The  leading  dimensions  of  the  sample  steel  car  are  as  follows: 

Length  over  corner  posts 41   ft  \A>    in 

Length   over  platforms .51    ft  2'  ins 

Width  over  sheathing g   f^  ^  jj,^' 

Width,   maximum,  at  window  sills '9   ft  V,    in 

^''^^t  ^V««r^-  ■  ,•; ■'.'.■.■.8  ft.  8  ins! 

Height,   sill  to  plate 7   jj    j   jjj 

Height,    rail    to   top   of   roof ..........12    ft.    0   ins. 

Beams  are  used  for  the  center  sills  and  plate  girders 
reaching  up  to  the  window  sills  supplement  the  side  sills. 
The  window  posts  are  built  up  and  are  unusually  wide,  be- 
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cause  of  the  use  of  standard  shapes.  These  posts  extend  down 
to  the  bottom  of  the  car  sides.  Other  details  of  the  frame 
construction  will  be  reserved  for  the  description  of  the  stand- 
ard car.  The  floor  is  of  corrugated  steel,  laid  transversely  and 
covered  with  monolithic  composition.  The  interior  flnish  will 
be  of  aluminum.  The  head  lining  is  of  pressed  steel  over 
asbestos  composition  and  wherever  possible,  this  composition 
manufactured  for  this  road  and  called  "Transite  Board."  is 
employed  in  order  to  deaden  the  noise. 

The  seating  plan,  end  door  and  vestibules  are  the  same  as 
in  the  wooden  cars.  The  only  wood  about  its  entire  construc- 
tion is  in  the  window  frames,  the 
doors  and  the  cross  sears.  In  the 
new  design  the  cross  seats  will  have 
metal  frames,  leaving  only  the  doors 
and  window  sash  of  wood.  Even 
these  may  be  made  of  metal  if 
thought  desirable. 

This  car  is  perfectly  safe  from 
fire  and,  as  the  entire  structure  will 
be  "grounded"  in  case  of  accident. 
there  can  be  no  danger  from  con- 
tact with  anything  carrying  heavy 
currents.  If  a  collision  should 
occur  and  the  car  rests  on  the  con- 
flucting  rail,  it  is  sure  to  also  come 


CORRESPONDENCE. 


IMPROVED    LOCOMOTIVE    FRAMES. 


OprwiOTf  OF  Mb.  A.  G.  de  Glehn. 


To  the  Editor:  :•;:" 

It  i.<;  alwny.s  with  ffront  interest  that  1  rxjunitif  thf>  illustr:jtion.'< 
and  descriptions  of  modern  American  locomotives  in  your  most  use- 
ful journal.     "If  engineer.^  on  this  side  of  the  water  have  with  ad- 


IlllillllllllllllH  1 
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into  contac  t  with  the  traffic  rails  or  the  ground,  and  the  circuit 
i)reakers  at  the  power  house  will  cut  off  the  current.  In  the 
matter  of  fireproofing,  this  is  the  most  important  advance  step 
ever  taken,  and  it  seems  likely  to  exert  a  powerful  influence 
over  the  construction  of  passenger  equipment  for  other  than 
electric  railroad  service.  This  is  one  of  several  features  which 
go  to  make  this  one  of  the  most  interesting  of  railroads. 
We  are  indebted  to  Mr.  (Jeorge  Gibbs  for  these  photographs. 


SIDE  VIEW  OF  FIREPBOOF  CAB  SllOWl.Nli   I'L.VTLNG   ANU  BOOF  FRAICING. 

vantages  adopted  i)riiuii»le.s  from  American  practice,  it  would  cer- 
tainly seem  to  me  that  there  are  points  in  ours  to  which  it  might  be 
worth  while  for  -\nierican  engineers  lo  turn  their  attention. 

One  of  the  most  characterLstic  features  in  American  practice  is 
the  so-called  "bar  frame."'  It  Is  to  me  especially  interesting  to 
watch  its  evolution  from  what  really  once  was  a  bar  frame  to  one 
which  can  no  longer  be  called  so  with  any  exactness. 

I  should  like  to  refer  to  the  frame  illustrated  in  detail  in  your 
January  number,  page  lli.  I  tind  what  I  >;hould  certainly  call  a 
plate  frame  at  the  rear  and  at  the  front  end ;  what  lies  in  between 
might  be  called  a  bar  frame  on  its  way  to  become  a  plate  frame, 
except  just  where  it  could  perhajis  be  really  most  needful,  that  is, 
just  over  the  axle  boxes. 

Would  it  not  really  be  better,  cheaper  and  lighter  to  make  a  real 
plate  frame  straightaway  all  through?  The  bar  frame  was  sup- 
posed, though  I  could  never  understand  on  what  grounds,  to  require 
less  bracing.  It, would  seem  that  American  engineers  are  finding 
out  that  vertical  and  horizontal  diagonal  bracing  is  really  neces- 
sary, and  the  drawings  referrinl  to  show  the  way  this  bracing  is 
carried  out.  We  over  here,  of  course,  cannot  understand  how  you 
have  done  without  this  bracing  for  so  long,  and  liave  with  interest 
watched  for  its  appearance.  It  has  certainly  come  to  stay.  Hut  in 
all  seriousness  may  one  not  ask  :  Would  not  such  a  pair  of  frames 
with  their  bracing.s,  except,  [terliaps,  at  the  drawbar  cud  -niul  where 
a  sleel  casting  has  advantages.  Ik.'  better,  cheaiier  and  lighter  if 
made,  a;s  is  the  universal  practice  over  here,  of  plates  and  angle 
iron?  A.  G.  de  <iEKiiN. 

IKniTOu's  Note. — In  the  matter  of  frame  cou.st ruction,  and  par- 
ticularly frame  bracing,  foreign  practice  oflfers  a  good  field  for  study 
for  American  locomotive  designers.  In  England.  Germany  and 
France  locomotive  frames  are  substantiallj-  braced  against  twisting, 
and  the  frame  structure  of  engines  in  these  countries,  with  the  ad- 
mirable bracing,  is  a  feature  to  be  admired.  We  undoubtedly  need 
such  bracing  for  bar  frames.  It  is,  th«j,  a  question  whether  loco- 
motives in  the  United  States  have  not  outgrown  the  bar  frame.  We 
shall  go  more  fully  into  this  question  in  a  forthcoming  is.Kue. — 
Editob.] 


In  the  modern  industrial  railway  equipment  where  turntables 
are  used  for  outdoor  work  there  is  always  a  temptation  to  set 
the  turntables  upon  too  shallow  a  foundation,  the  result  being 
that  they  are  thrown  out  of  line  by  the  influence  of  the  frost. 
In  the  new  plant  of  the  B.  F.  Sturtevant  Company  at  Hyde 
Park,  Mass.,  where  special  turntables  of  their  own  manufacture 
have  been  very  successfully  introduced  in  connection  with  their 
industrial  system,  each  turntable  rests  at  the  top  of  a  brick 
fircular  well  with  8-in.  walls  extending  to  a  depth  of  4  ft.  or 
below  the  frost  line.    These  walls  are  set  upon  hard-pan  and 
tl  ^  center  filled  witu  loose  stones  providing  perfect  drainage. 
Tb    '^rst  winter's  experience  has  shown  them  to  be  absolutely 
uniL     -^  by  frost. 


THE  RECORD-BREAKING    TIRE-BORING   OPERATION. 


To  the  Editor: 

On  page  61  of  the  Febniary  i.ssue  of  the  American  Engineer,  Mr. 
Albert  N.  Reese  of  the  West  -Vlbany  .shi^s,  N.  Y.  C.  &  H.  R,  R.  R.. 
makes  reply  to  my  article  on  boring  driving  wheel  tires  which 
appeared  in  the  preceding  number  of  your  paper,  as  follows  : 

"He  (Mr.  Pattisonl  has  charged  up  the  time  of  four  helpers  at 
Wei5t  Albany  and  for  but  one  at  Roanoke.  I  think  he  has  forgott«» 
to  charge  the  time  of  the  two  men  which  he  states  are  required  to 
roll  tires  for  him.  which  should  be  accounted  for.  •  •  •  Since 
sending  you  the  article  published  in  your  November  issue,  we  have 
done  very  much  better,  but  do  not  think  it  necessary  to  publish  it. 
•  •  •  Taking  the  same  figures  which  Mr.  PattLson  has  used. 
we  have  the  following  results,  proving  that  Mr.  Pattison  has  made 
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a  ^lij^bt  uiistukc.      *      «     *     Charging  hiui   with   three  helpen;  as 
should  be  done,  we  have  the  following : 

Time  of  one  mechanic,  4  2-3  hours,  at  50  cents  per  hour $2.33 

Time  of  three  helpers,  4  2-3  hours,  at  12 Vd  cents  per  hour. . . .   1.74 

Total  time  to  bore  10  tires .*,..« 4.07 

Average  cast  for  boring  one  tire 41 

Then  Mr.  Keese  quotes  the  same  figures  used  by  him  in  his  first 
article  showing  the  average  cost  per  tire  to  be  33  cents. 

Mr.  Iteese  is  very  much  mistaken  in  his  interpretation  of  my 
statements.  After  presenting  in  tabular  form  the  details  of  the 
actual  machine  operations,  and  showing  that  the  time  of  the 
mechanic  amounted  to  4  2-3  hours  to  bore  10  tires,  I  continued  as 
follows ; 

"As  our  tires  are  unloaded  from  the  cars  at  some  distance  from 
the  >.li(>p,  it  requir»>s  about  five  minutes  per  tire  on  an  average,  for 
each  of  two  men  to  bring  them  into  the  shop,  and  about  two 
minutes  per  tire  to  take  them  out.  It  requires  but  one  helper  to 
as.><Lst  in  setting  and  removing  tires  on  the  two  machines  referred  to 
above,  his  time  being  about  equally  divided  between  the  two,  as 
all  lifting  is  done  by  pneumatic  hoist  and  walking  crane." 

Now  this  certainly  seems  plain  enough,  but  in  order  to  make  it 
clearer  still,  I  will  say  that  it  requires  five  minutes  per  tire  fpr 
each  of  two  men  to  roll  them  into  the  shop,  which  is  a  total  time  of 
ten  minutes  per  tire  for  one  man.  or  100  minutes  for  10  tires;  it 
requires  two  minutes  for  each  of  two  men  to  roll  them  out  of  the 
shop,  which  is  a  total  of  four  minutes  per  tire  for  one  man,  or  40 
minutes  for  10  tires.  Now  as  "it  requires  but  one  helper  in  our 
shop  to  assist  in  sotting  and  removing  tires  on  the  two  machines," 
it  requires  but  one-half  the  tivie  of  one  helper  to  wait  on  each 
machine ;  and  a.s  4  2-3  hours,  or  280  minutes,  were  required  by  the 
mechanic  on  one  machine  to  bore  the  10  tires,  the  one-half  of  this 
time  which  was  required  of  one  helper  to  a-ssLst  in  placing  and 
removing  these  tires  from  the  machine,  is  140  minutes.  Then  the 
tottil  time  required  of  all  helpers,  employed  in  boring  these  ten 
tires,  would  be  100  plus  40  plus  140  minutes,  or  280  minutes,  equal 
to  4  2-3  hours,  as  stated  in  the  preceding  article.  The  figures  pre- 
sented in  the  article  referred  to  are,  therefore,  correct,  making  the 
tires  cost  in  this  shop  29  cents  each  as  against  37  cents  each  in  the 
West  Albany  shops. 

As  Mr.  Uee.se  claimed  in  his  first  article  that  it  required  four  or 
five  helpers  to  keep  him  going,  we  would  have  been  justified  in 
charging  the  time  of  five  helpers  against  his  shop,  which  would 
make  the  cost  per  tire  41  cents  in  the  West  Albany  shops,  as 
against  29  cents  in  this  shop.  We  do  not  doubt,  however,  that  he 
would"  be  able  to  get  along  with  four  helpers  even  with  no  crane 
facilities  at  all.  ^  , 

J.  H.  Pattison,  nJmnan  Machine  Shop, 
Roanoke  Shops,  Norfolk  &  Western  Railway,  Roanoke,  Va. 


THE  NEW  ILLINOIS  CENTRAL  SUBURBAN  CARS. 


NUMBERING    SHOP    MEN. 
To  the  Editor: 

I  wish  to  register  a  protest  and  I  hope  you  will  put  your  foot 
of  disapproval  down  on  any  .system  of  numbering  of  men  as  recom- 
mended in  article  on  "Railroad  Shop  Management,"  on  page  56,  in 
your  la.st  issue.  I  believe  this  to  be  the  most  detestable  thing  in 
any  shop,  and  will  antagonize  any  intelligent  man.  Let  these 
people  who  are  studying  this  question  try  and  devise  something  to 
help  to  elevate  the  men  instead  of  lowering  them  like  animals  at  a 
county  fair.  Foreman. 

In  the  use  of  purified  water  sometimes  trouble  is  experi- 
enced through  foaming  A  number  of  motive  power  officers 
are  of  the  opinion  that  this  cannot  be  altogether  avoided  and 
believe  that  the  maximum  possible  amount  of  water  space 
over  the  crown  sheet  should  be  provided.  Steam  never 
becomes  dryer  after  it  leaves  the  boiler  and  the  water  and 
steam  simce  should  be  made  as  great  as  possible  wherever 
foaming  is  likely  to  be  troublesome.  This  is  an  argument  in 
favor  of  the  wagon  top  boiler. 


Six  foot  doors  on  box  cars  have  introduced  new  difficulties 
which  have  thus  far  failed  to  bring  out  construction  which 
will  prevent  the  doors  from  bulging  and  jamming,  so  that  they 
can  not  be  opened.  Either  a  trussed  construction  or  a  very 
strong  door  is  needed.  The  cost  of  lumber  will  probably  pre- 
vent the  latter  method  of  overcoming  the  trouble  and  some 
method  of  trussing  must  be  resorted  to.  Light  channels  or 
angles  on  the  outside  of  the  door  will  undoubtedly  accomplish 
the  purpose  better  than  truss  rods  which  are  never  satis- 
factory with  wooden  construction  of  any  kind. 


The  new  suburban  cars  of  the  Illinois  Central  which  were 
described  in  this  journal  in  October,  1903,  page  358,  have  at- 
tracted considerable  attention  abroad  and  have  been  the  subject 
of  criticism  by  The  Railicay  Engineer  without  a  proper  study 
of  the  problem.  At  the  request  of  the  editor  of  this  journal.  Mr. 
A.  W.  Sullivan,  assistant  second  vice-president  of  the  road, 
presents  the  following  rejoinder  which  should  be  studied  by 
all  who  are  interested  in  heavy  short  distance  passenger  traffic. 
The  Illinois  Central  has  attacked  a  new  problem  in  trajisporta- 
tion  as  well  as  one  in  car  design,  and  the  report  of  46  passen- 
gers leaving  a  train  in  two  seconds  at  an  intermediate  station 
is  sufficient  proof  of  this.  The  subject  is  too  important  for 
superficial  critics  to  treat. 

"In  the  comments  upon  the  car,  which  are  made  at  some 
length,  The  Railway  Engineer  evinces  a  disposition  to  dis- 
parage the  ultility  of  the  design  as  a  whole,  and  to  convey  the 
idea  that  the  new  features  it  contains  have  been  in  common 
use  in  England  for  many  years.  As  a  matter  of  fact  there 
has  never  been  in  use  in  England,  nor  anywhere  else  for  that 
matter,  a  car  like  this,  nor  one  containing  so  many  entirely 
new  ideas  both  of  design  and  construction.  The  characteristic 
feature  of  this  car  is  the  completeness  with  which  provision  is 
made  for  every  essential  requirement  in  the  rapid  transporta- 
tion of  a  dense  passenger  traffic,  with  a  far  greater  degree  of 
security  and  comfort  for  the  passengers  than  has  ever  been 
provided. 

"To  prove  this  statement,  mention  need  only  be  made  of  the 
following  points:     Steel  construction  throughout  of  the  under- 
frame  and  upperframe,  giving  greater  protection  to  the  passen- 
gers against  accidents  and  from  fire.    A  floor  plan  combining 
with  transverse  seats  an  aisle  on  both  sides  of  the  car,  afford- 
ing access  to  every  part  of  the  car  from  either  side.     Side- 
doors  which  slide  within  the  walls  of  the  car,  and  end-doors 
with  vestibules  connecting  all  the  cars,  affording  access  from 
within  to  every  part  of  the  train.     Carrying  capacity  far  in 
excess  of  any  other  car,  with  seats  for  the  greatest  number  of 
passengers.     Perfect  system  of  lighting,  heating  and  ventila- 
tion.   Electric  connection  between  the  side-doors  of  the  entire 
train  and  the  locomotive,  giving  signal  automatically  to  the 
engine  man  of  the  opening  and  the  closing  of  the  doors.    Abso- 
lute control  by  the  train  men  of  the  opening  and  closing  of  the 
side-doors.     Inability  of  passengers  to  expose  themselves  to 
danger.    Rapidity  of  loading  and  unloading  passengers  without 
disturbance  of  those  who  remain  in  the  cars.     Distribution  of 
passengers  throughout  the  car  or  the  entire  train  after  it  has 
resumed  motion.    Distribution  of  passengers  evenly  on  station 
platforms  with  assurance  that  the  train  can  be  entered  at  any 
point.    Short  stops  at  stations,  with  consequent  improved  train 
schedules. 

"No  one  of  these  features'can  be  found  in  any  carriage  ever 
used  on  an  English  railway,  nor  can  such  results  in  working 
be  obtained  with  any  equipment  now  used  in  Efngland. 

"These  cars  have  now  been  in  service  continuously  for  four 
months,  during  which  time  they  have  been  tested  by  every 
extremity  of  weather  likely  to  occur.  The  location  of  the 
Illinois  Central  Railroad  in  Chicago  is  one  peculiarly  exposed 
to  the  effects  of  storms,  running  as  it  does  for  nearly  seven 
miles  on  the  shore  of  Lake  Michigan,  its  trains  must  withstand 
the  full  effects  of  the  blizzards  which  sweep  over  the  lake  in 
winter.  Since  the  cars  went  into  service  the  temperature  has 
ranged  from  96  above  to  16  degrees  below  zero,  Fahrenheit, 
and  during  the  months  of  December  and  January,  heavy  snow 
storms,  accompanied  by  winds  having  a  velocity  of  40  to  50 
miles  per  hour,  have  prevailed;  yet  notwithstanding  these  con- 
ditions, the  side-doors  have  worked  perfectly,  and  no  trouble 
was  experienced  during  the  coldest  weather  in  keeping  the  cars 
warm.  The  absence  of  opposite  openings  preventing  draughts 
through  the  cars,  there  is  no  loss  of  warm  air  when  the  doors 
are  opened. 

"With  reference  to  the  carrying  capacity,  while  there  are 
seats  for  100  passengers,  there  is  standing  room  for  200  more, 
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making  a  total  of  300  passengers  that  can  be  carried  in  each 
car.  During  the  rush  hours  of  the  morning  and  evening  the 
usual  load  is  from  210  to  225  passengers  per  car,  and  it  has 
gone  as  high  as  260  per  car  with  room  enough  to  spare  to  admit 
of  the  conductor  passing  through  the  car  to  collect  the  tickets, 
and  in  addition  to  operate  the  car  doors  at  stations  averaging 
one-half  mile  apart.        x 

"The  width  of  the  cars,  10 Vj  ft,  is  designed  to  utilize  the 
space  available  on  tracks  which  are  constructed  12  ft.  from 
center  to  center.  The  average  weight  of  the  cars  first  built, 
84,600  lbs.,  is  somewhat  heavier  than  of  those  now  under  con- 
struction, but  is  not  excessive  when  measured  by  carrying 
capacity;  the  tare  weight  per  passenger  for  its  ultimate  load 
being  but  282  lbs.,  which  is  much  less  than  can  be  obtained  with 
any  form  of  wooden  construction.  One  of  the  new  cars  takes 
the  place  of  two  of  the  old,  and  with  no  increase  in  the  weight 
of  the  train  there  is  a  greatly  increased  carrying  capacity. 

"It  is,  however,  in  the  rapidity  with  which  passengers  can 
be  received  and  discharged,  with  consequent  short  train  stops, 
that  a  most  important  advantage  exists  in  conducting  the  trans- 
portation service.  In  the  ordinary  operation  of  these  trains  as 
many  as  46  passengers  have  been  discharged  from  one  car  at  an 
intermediate  station  in  two  seconds,  and  115  passengers  have 
left  one  car  at  a  terminal  station  in  four  seconds.  The  service 
is  yet  too  novel  and  the  weather  conditions  too  severe  to 
obtain  the  highest  results  that  this  system  of  handling  passen- 
gers is  capable  of  developing,  but  it  is  even  now  of  not  infre- 
quent occurrence  that  stops  of  8  and  10  seconds  are  made  in 
which  a  large  number  of  passengers  enter  and  leave  the  train, 
and  an  average  of  12  to  14  seconds  for  all  the  stops  of  a  schedule 
is  often  made  with  trains  running  full.  There  is  comparatively 
little  difference  in  the  time  consumed  by  trains  at  stations  as 
between  a  light  and  heavy  business,  a  large  number  of  passen- 
gers being  received  and  discharged  as  quickly  as  a  few.  It  is 
in  this  capacity  for  handling  a  heavy  business  as  quickly  as  a 
light  business  that  the  new  cars  display  the  advantages  of  the 
system. 

"Referring  directly  to  the  comments  of  the  Railway  Engineer, 
it  may  be  said  that  the  Illinois  Central  in  common  with  other 
railroads  has  but  limited  space  available  for  the  conduct  of  its 
suburban  business,  and  because  of  the  restrictions  imposed  by 
its  environment  it  has  been  forced  to  adopt  the  improved  meth- 
ods made  possible  by  the  use  of  the  new  type  of  car,  whereby 
its  capacity  for  suburban  transportation  can  be  doubled  with- 
out increasing  its  terminal  facilities,  its  tracks,  or  its  station 
and  platform  accommodations.  This  is  made  possible  simply 
by  the  superior  character  and  capacity  of  its  new  equipment, 
which  utilizes  to  the  highest  degree  the  space  between  the 
tracks  and  avoids  the  waste  of  space  and  time  incident  to  the 
use  of  small  cars  and  slow  methods  of  handling  passengers. 
The  principle  of  large  transportation  units  and  facility  for 
quick  dispatch  holds  good  for  passenger  business  equally  with 
freight,  with  the  same  certainty  of  result  that  the  higher 
efficiency  of  the  new  methods  will  be  productive  of  larger 
revenues.  While  to  the  English  eye  the  new  cars  look  huge 
and  magnificent,  they  are  less  expensive  to  construct  than  cars 
of  the  same  capacity  built  to  the  ordinary  dimensions  of 
wooden  car  construction,  and  possess  the  further  important 
advantage  of  greatly  increased  security  from  casualty  incident 
to  steel  construction. 

"The  statement  of  the  Railway  Engineer  that  the  wide 
suburban  carriages  of  the  Great  Eastern  Railway,  designed  by 
Mr.  James  Holden,  are  28  ft.  2Mi  ins.  long  over  the  buffers  and 
9  ft.  wide  at  thtf  waist;  that  they  have  five  compartments,  each 
seating  12  passengers,  and  that  they  tare  on  the  average  10 
tons,  6  cwt.,  which  is  equal  to  387.53  lbs.  per  seat,  is  true  for 
the  second  and  third  class  carriages;  but  is  not  true  for  the 
first  class,  which  for  the  same  dimensions  have  four  compart- 
ments, each  seating  10  passengers,  or  a  total  of  40  passengers 
against  60  for  the  second  and  third  class  carriages,  a  difference 
which  will  require  some  revision  of  the  tare  weight  per  seat." 

A.  W.  Sullivan. 


H.  H.  VAUGHAN. 


It  is  a  pleasant  task  to  announce  to  our  readers  the  appoint- 
ment of  Mr.  Vaughan  as  superintendent  of  motive  power 
of  the  Canadian  Pacific  Railway.  It  is  a  remarkable  accom- 
plishment for  a  young  man  to  come  to  this  country  a  perfect 
stranger,  as  Mr.  Vaughan  did  twelve  years  ago,  and  in  these 
years  advance  from  the  operation  of  a  lathe  in  the  shop  to  the 
position  of  assistant  superintendent  of  motive  power  of  the 
Lake  Shore,  and  from  this  to  be  called  to  take  charge  of  the 
motive  power  responsibilities  of  such  a  road  as  the  Canadian 
Pacific.  It  is  a  source  of  satisfaction  to  see  one's  opinions  veri- 
fied and  to  find  that  predictions  have  become  facts.  This  ap- 
pointment indicates  the  appreciation  of  an  experience  which 
includes  an  education  begun  at  a  technical  school,  supple- 
mented by  shop  experience  which  enabled  the  man  to  hold  bis 
own  as  a  workman  among  strangers,  this  being  followed  by 
some  years  in  test  work  and  drafting  rooms,  and  then  by 
valuable  commercial  experience  which  included  the  designing 
and  construction  of  machinery  and  the  management  of  a  suc- 
cessful manufacturing  enterprise.  He  was  called  to  return  to 
railroad  work,  for  which  he  is  eminently  well  fitted,  and  it  is 
to  be  hoped  that  his  abilities  are  to  be  directed  for  many  years 
in  this  work,  where  many  men  like  him  are  so  greatly  needed. 
There  are  no  railroad  positions  so  difficult  to  fill  as  those  of 
the  motive  power  department.  Here  are  concentrated  the 
problems  of  the  engineering  of  the  locomotive,  the  manage- 
ment of  large  works  and  shops,  the  operation  of  a  large  num- 
ber of  locomotives  on  the  road,  and  the  organization  having 
more  possibilities  for  economy  through  efl5ciency  than  any 
other.  This  requires  a  combination  of  mechanical  engineer, 
business  man,  organizer  and  executive  in  a  man  who  will  not 
allow  himself  to  be  swamped  by  details.  The  railroads  will 
do  well  to  encourage  to  the  utmost  the  men  who  are  acquiring 
experience  to  fit  them  for  such  work,  and  it  is  good  to  see 
such  a  wise  and  promising  appointment 

Mr.  Vaughan  was  born  in  England,  graduated  from  Kings 
College,  London,  served  an  apprenticeship  at  the  works  of 
Naysmith,  Wilson  &  Co.  at  Patricroft.  England,  and  after  that 
worked  as  a  machinist  for  a  short  time  at  the  Gorton  shops 
of  the  Manchester,  Sheffield  &  Lincolnshire  Railway,  and  at 
the  Nine  Elms  shops  of  the  London  &  South  Western  Railway. 
In  1891  he  came  to  the  United  States  and  entered  the  shops 
of  the  Great  Northern  as  a  machinist,  and  soon  became  me- 
chanical engineer  of  that  road  under  Mr.  J.  O.  Pattee.  In  this 
position  he  developed  marked  ability  in  designing  many  de- 
vices, such  as  the  present  engineer's  valve  of  the  New  York 
Air  Brake  Company.  In  1897  he  went  to  the  Philadelphia  A 
Reading  as  mechanical  engineer,  and  two  years  later  took 
charge  of  the  management  of  the  shops  and  mechanical  engi- 
neering development  of  a  manufacturing  establishment  in 
Chicago.  Here  he  acquired  a  valuable  commercial  and  manu- 
facturing experience  and  the  management  of  men.  In  March, 
1902,  he  was  called  to  the  Lake  Shore  &  Michigan  Southern 
Railway  as  assistant  superintendent  of  motive  power  under 
Mr.  H.  F.  Ball.  In  two  years,  by  his  ability  and  his  pleasing 
personality,  he  accomplished  important  work  in  a  way  which 
won  enduring  friendship  all  through  the  department.  His 
keen  intellect,  clear  observation  and  direct  thinking  have 
given  him  a  broad  outlook,  which  compasses  the  needs  of  the 
times  in  a  way  which  promises  success  in  the  great  motive 
power  problem.  It  is  encouraging  to  know  that  the  railroads 
appreciate  such  men,  and  the  Canadian  Pacific  is  to  be  con- 
gratulated upon  securing  so  valuable  a  man. 


Overhead  traveling  cranes  should  not  be  used  to  place  work 
in  machines.  Jib  cranes  for  such  large  machines  are  better. 
They  are  always  available  for  the  attendant  and  may  be  used 
individually  without  causing  others  to  wait  The  traveling 
crane  should  be  considered  as  an  overhead  railroad  for  trans- 
portation purposes  only.  Several  times  mistakes  have  been 
pointed  out  to  the  writer,  indicating  the  importance  of  this 
question. 


no 
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REAMERS  FOR  ROD  PACKING  CUPS. 


At  the  Albuquerque  shops  of  the  Atchison,  Topeka  &  Santa 
Fe  Railway.  Mr.  W.  L.  Essex,  general  foreman,  showed  the 
representative  of  this  journal  a  business-like  contrivance  for 
reaming  piston  rod  packing  cups  to  standard  sizes  and  to 
exact  interior  contours.  In  the  engraving  the  whole  set  of 
parts  and  a  pile  of  reamers  of  different  sizes  are  shown.  One 
of  the  reamers  is  keyed  in  place  in  the  bar,  ready  for  the  work, 
which  is  done  in  a  lathe.     The  cups  are  held  in  chucks  and  the 
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boring  bar  is  held  by  the  centers.  The  rod  at  the  left  in  the 
engraving  passes  through  a  hole  in  the  boring  bar  to  prevent 
it  from  turning.  This  process  insures  accurate  fitting  of  all 
cups  and  is  very  rapid  and  inexpensive.  The  sizes  of  rods  to 
be  fitted  are  kept  standard  in  1-16-in.  variations  and  cups  are 
kept  in  stock  for  all  sizes.  It  will  pay  every  railroad  to  fit  up 
devices  for  insuring  accuracy  in  the  important  matter  of  main- 
tenance of  rod  packing. 


80-FOOT    nRST-CLASS    COACH. 


Great  Northern  Railway. 


Twenty  coaches.  80  ft.  in  length,  have  been  built  for  the 
Great  Northern  by  the  Barney  &  Smith  Company.  They  pro- 
vide seating  capacity  for  86  passengers  and  weigh  111,250  lbs. 
The  chief  dimensions  are  as  follows:  Length  over  buffers,  81 
ft.;  length  over  platforms,  79  ft.  11  ins.;  length  over  sills,  72 
ft.  6  ins.;  width  over  sills,  9  ft.  8  ins.;  width  over  crown 
molding.  10  ft.  Vj  in.;   transom  centers,  55  ft.  lO^^  ins.;  total 


higher  place  than  the  machinist,  except  that  they  are  dealing 
with  more  valuable  material.  The  best  mechanics  are  those 
who  make  the  selection  of  material  best  suited  to  the  pur- 
pose. The  teacher  is  at  present  restricted  to  working  all  sorts 
of  material  through  the  same  mill,  whereas  if  the  trades 
were  added  to  the  possessions  instead  of  teachers'  duties  being 
those  of  turning  the  mill  to  grind  out  two-legged  animals  to 
fit  the  Board  of  Regents'  standard  gauge,  their  most  success- 
ful members  would  be  those  who  could  best  guide  their  ma- 
terial into  its  most  useful  channel. — Prof.  J.  E.  Sweet,  in  a 
paper  on  the  Apprentice  Question,  read  before  the  Metal 
Trades  Assotnation. 


One  thing  that  motive-power  officers  are  not  thinking  enough 
about  is  the  design  of  their  locomotives.  In  visiting  a  largj 
number  of  railroads  one  is  struck  with  the  fact  that  the  loco- 
motives generally  have  the  appearance  of  being  "manufac- 
tured," rather  than  built  to  conform  to  the  ideas  of  the  railroad 
officers  with  respect  to  local  conditions.  It  is  easy  to  tell  from 
which  of  the  locomotive  builders'  shops  a  new  locomotive  has 
come.  The  general  appearance  of  locomotives  indicates  a 
degree  of  indifference  to  the  arrangement  of  detail  which  goes 
to  make  up  a  handsome  result,  of  which  the  locomotive  is  thor- 
oughly worthy.  Exceptions  only  prove  the  rule.  Upon  in- 
specting a  locomotive  which  bears  evidence  of  careful  consider- 
ation of  its  af^pearance  one  is  sure  to  discover  evidences  of 
thoughtful  and  careful  design  in  the  whole  or  in  details,  which 
inspires  confidence  that  the  engine  will  give  a  good  account  of 
itself.  Motive-power  men  cannot  afford  to  ignore  this  matter 
or  to  leave  to  the  builders  too  much  responsibility  for  results. 
They  should  take  advantage  of  all  of  the  ability  and  experience 
of  the  builders,  and  then  be  sure  that  the  details  are  worked  out 
to  suit  the  local  conditions,  which  no  one  but  those  who  operate 
and  maintain  the  equipment  can  thoroughly  understand.  This 
can  be  done  without  additional  expense,  and  those  who  do  it 
wUl  be  likely  to  obtain  a  higher  degree  of  success  in  their  call- 
ing than  those  who  do  not.  The  specialization  of  locomotives 
becomes  more  necessary  every  year,  and  a  transcontinental 
trip  will  convince  anyone  of  the  great  variety  of  local  condi- 
tions which  must  be  met  by  thorough  knowledge  and  experi- 
ence in  operation  and  maintenance.  The  pursuit  of  symmetry 
and  handsome  appearance  can  easily  be  carried  too  far,  but 
efforts  in  this  direction  reflect  that  which  is  to  be  desired — 
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wheel  base,  66  ft.  10>i.  Ins.;  wheel  base  of  6-wheel  trucks,  11 
ft.;  diameter  of  wheels,  42  ins.;  size  of  journals,  AM  x  8Vj  ins.; 
Journals,  collarless. 

The  cars  are  finished  in  mahogany  inside,  with  painted  can- 
vas headlining.  The  lighting  is  by  acetylene  gas.  The  heating 
system  is  that  of  the  Safety  Car  Heating  and  Lighting  Com- 
pany, with  579  ft.  of  l^A-in.  pipe.  The  cars  have  wide  vesti- 
bules and  6  ft.  4  in.-toilet-rooms.  They  are  reported  to  be  very 
satisfactory  in  riding  qualities.  We  are  indebted  to  Mr.  G.  A. 
Emerson,  superintendent  motive  power,  for  the  drawing. 


MACHINISTS  AS    TEACHERS. 


So  far  as  we  are  concerned,  the  business  use  of  our  lives 
Is  to  take  material  of  a  low  value  and  convert  it  into  things 
of  a  higher  value,  and  that,  too,  is  the  business  of  the  teacher, 
and  there  is  no  reason  why  the  teacher  should  occupy  any 


more  careful  design, 
good  engine. 


A  handsome  engine  is  generally  a  very 


A  rather  general  movement  is  on  foot  to  increase  the  size  of 
hand  holds  on  freight  cars.  It  is  however  one  thing  to  increase 
the  size  of  the  iron  used  and  quite  another  thing  to  gain  th« 
full  value  of  such  increase.  This  cannot  be  done  unless  the 
method  of  fastening  the  hand  holds  to  the  cars  is  improved. 
These  parts  are  now  secured  exclusively  by  bolts  on  one  large 
system,  no  lag  screws  being  used  for  this  purpose.  This  is 
an  important  improvement  which  will  undoubtedly  be  intro- 
duced generally  for  ladders  as  well  as  hand  holds. 


The  Consolidated  Railway  Electric  Lighting  &  Equipment 
Company  announce  the  removal  of  their  general  offices  in  New 
York  City,  from  100  Broadway,  to  the  Hanover  Bank  Building, 
corner  of  Nassau  and  Pine  streets. 
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PERSONALS. 


Mr.  C.  A.  V.  Axen  has  been  appointed  general  foreman  of  the 
shops  of  the  Chicago  &  Northwestern  at  Kaukauna.  Wis.,  to 
succeed  Mr.  R.  Whittier. 


Mr.  D.  J.  Malone  has  been  transferred  as  master  mechanrc  of 
tire  Oregon  Short  Line  at  Sait  Lake  City.  He  has  been  maste* 
mechanic  at  Pocatello,  Idaho.  Mr.  W.  J.  Tollerton  succeeds 
Mr.  Malone  at  Pocatello. 


Mr.  H.  W.  Ridgeway  has  been  appointed  master  mechanic  of 
the  Mexican  Central  at  the  City  of  Mexico.  He  was  formerly 
superintendent  of  motive  power  of  the  El  Paso  &  Northwestern 
and  succeeds  Mr.  C.  W.  Wincheck,  resigned. 


Mr.  J.  A.  Pfeiffer  heretofore  erecting  shop  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe  at  the  Topeka  shops,  has  been 
appointed  general  foreman  of  the  shops  of  that  road  at  Win- 
slow,  Ariz. 

Mr.  J.  N.  Barr,  assistant  to  the  president  of  the  Chicago, 
Milwaukee  &  St.  Paul,  has  been  granted  leave  of  absence  for 
six  months  on  account  of  ill  health.  It  is  understood  that  he 
will  spend  this  time  in  California. 


Mr.  William  Cross,  engineer  of  tests  of  the  Canadian  Pacific, 
has  been  appointed  assistant  to  the  second  vice-president  of 
that  road.  He  will  have  charge  of  motive  power  west  of  Fort 
William,  Ontario,  with  headquarters  at  Winnipeg,  Man. 


Mr.  Thomas  Paxton  has  accepted  the  appointment  of  master 
mechanic  of  the  St.  Louis,  Iron  Mountain  &  Southern,  with 
headquarters  at  Baring  Cross,  Ark.,  to  succeed  Mr.  George 
Dickson. 


Mr.  J.  N.  Sanborn  has  been  appointed  superintendent  of 
motive  power  of  the  Texas  Southern,  with  headquarters  at 
Marshall,  Texas.  He  has  been  promoted,  from  the  position  of 
master  mechanic  of  this  road  at  Marshall. 


A  dynamometer  car  is  being  built  by  the  American  Car  A 
Foundry  Company,  for  the  International  Correspondence 
Schools.  It  will  be  modeled  after  the  dynamometer  car  of  the 
Chicago,  Burlington  &  Quincy,  and  it  is  stated  that  a  number 
of  roads  have  already  expressed  a  desire  to  use  the  car. 


Mr.  T.  U.  Cutler,  master  mechanic  of  the  Northern  Pacific  at 
Fargo,  N.  D.,  has  been  transferred  to  the  same  position  on  the 
Rocky  Mountain  division  at  Missoula,  Mont.,  to  succeed  Mr. 
W.  F.  Buck,  and  Mr.  Cutler  is  succeed  at  Fargo  by  Mr.  J.  B. 
OBrien. 


Mr.  H.  C.  Shields  has  been  appointed  master  mechanic  of 
the  Lehigh  ft  New  England,  with  headquarters  at  Pen  Argyl, 
Pa.  He  has  been  division  foreman  of  the  motive  power  de- 
partment of  the  Delaware,  Lackawanna  ft  Western  at  Bangor 
Pa. 


Mr.  James  Connors  has  been  appointed  district  master 
mechanic  of  the  Chicago,  Milwaukee  ft  St.  Paul,  with  head- 
quarters at  Dubuque,  Iowa,  to  succeed  Mr.  George  H.  Brown, 
who  has  been  assigned  other  duties.  Mr.  David  Patterson  suc- 
ceeds Mr.  Connors  as  general  foreman  at  Dubuque.  >   v  .  -  -- 


Mr.  J.  J.  Reid  has  resigned  as  mechanical  inspector  of  the 
Northern  Pacific  Railway  to  accept  the  appointment  of  general 
master  mechanic  of  the  Louisville  ft  Nashville  Railroad  with 
headquarters  at  Louisville.  Ky.     Mr.  Reid  will  have  general 


charge    of    all    the    shops    of    the    line    as    well    as    other 
responsibilities. 


Mr.  A.  W.  Wheatley  has  been  appointed  assistant  superin- 
tendent of  motive  power  of  the  Northern  Pacific  with  head- 
quarters at  St.  Paul,  Minn.  He  has  been  superintendent  of 
shops  of  that  road  at  Brainerd,  Minn.,  where  he  is  succeeded 
by  Mr.  U.  N.  Anderson,  formerly  general  foreman. 


Mr.  U.  L.  Driscoll  heretofore  master  mechanic  of  the  Cin- 
cinnati, New  Orleans  ft  Texas  Pacific  at  Chattanooga,  Tenn.. 
has  been  appointed  master  mechanic  of  the  Alabama  Great 
Southern  at  Birmingham,  Ala.,  to  succeed  Mr.  V.  B.  Lang,  re 
signed.  Mr.  Driscoll  is  succeeded  at  Chattanooga  by  Mr.  W. 
H.  Dooley,  heretofore  master  mechanic  at  Somerset,  Ky.  Mr. 
Dooley  is  succeeded  by  Mr.  D.  Brown,  heretofore  general  fore- 
man at  Somerset. 


Mr.'James  C.  Cassell,  general  superintendent  of  the  Norfolk 
&  Western  Railway,  has  been  appointed  assistant  to  the  presi- 
dent. Mr.  Cassell  began  railroad  services  in  1871  as  a  tele- 
graph operator  on  the  Pennsylvania  and  has  steadily  advanced 
to  his  present  position.  He  has  been  connected  with  the  Nor- 
folk ft  Western  for  twenty-five  years  and  has  occupied  every 
position  in  the  operating  department,  from  dispatcher  to  gen- 
eral superintendent. 


Mr.  C.  F.  Giles,  master  mechanic  of  the  Louisville  ft  Nash- 
ville, at  Louisville,  Ky.,  has  been  promoted  to  the  position  of 
assistant  superintendent  of  machinery,  with  headquarters  at 
the  same  place,  to  succeed  Mr.  H.  Swoyer,  who  recently  re- 
signed. Mr.  W.  L.  Tracey,  assistant  master  mechanic,  suc- 
ceeds Mr.  Giles,  and  Mr.  J.  G.  Clifford,  master  mechanic  at 
South  Louisville,  succeeds  Mr.  Tracey.  Mr.  J.  J.  Sullivan, 
master  mechanic  at  New  Decatur.  Ala ,  succeeds  Mr.  A.  Beck- 
ert,  recently  resigned. 


The  Master  Mechanics'  Association  Committee  on  Cost  of 
Shops  has  prepared  blank  forms  for  distribution  to  members 
for  the  purpose  of  securing  data  concerning  the  cost  of  recently 
constructed  shop  plants.  The  blanks  are  very  well  arranged, 
and  it  is  to  be  hoped  that  they  will  receive  the  best  possible 
attention  from  those  who  have  these  important  figures  at  hand. 
This  committee  will  be  enabled  to  do  a  valuable  work,  if  they 
are  placed  in  possession  of  information  which  will  enable  them 
to  state  the  cost  of  buildings  of  various  types  and  of  equipment 
of  the  various  departments  of  locomotive  shops  and  power 
houses.  Those  who  have  recently  been' called  upon  to  estimate 
the  probable  cost  of  new  shops,  will  appreciate  the  value  of 
general  information  of  this  kind,  and  the  report,  if  complete, 
will  be  one  of  the  most  useful  undertakings  which  the  associa- 
tion can  take  up  at  this  time. 


The  United  States  Government  has  placed  the  first  exhibit  at 
the  World's  Fair  in  St.  Louis.  It  consists  of  a  postal  car,  built 
in  the  Altoona  shops  of  the  Pennsylvania  Railroad.  The 
United  States  Government's  extensive  display  includes  the 
inner  works  of  the  postoflice  department,  of  which  the  railway 
postoffice  service  is  an  important  part.  To  properly  demon- 
strate that  feature  a  postal  car  similar  to  those  operated  on 
the  Pennsylvania-Vandalia  system  was  selected  by  the  govern- 
ment as  representing  the  most  advanced  ideas  in  devices  for 
the  expeditious  handling  of  United  States  mail.  The  car 
placed  in  the  United  States  Government  building  at  the  World's 
Fair  is  No.  6542.  When  the  new  postal  car  was  rec^ly  placed 
in  the  Government  building  at  St.  Louis,  it  was  photographed 
under  the  immense  arches  of  steel,  which  compose  the  frame- 
work of  that  exhibit  palace,  the  only  steel-framed  structure  on 
the  ground.  The  handsomely  finished  sides  of  the  car  are 
covered  with  heavy  canvass  to  protect  it  until  the  opening  of 
the  Exposition,  April  30,  when  visitors  to  the  World's  Fair 
will  be  privileged  to  witness  postal  clerks  at  work  in  the  car. 
showing  how  the  mails  are  distributed  and  handled  on  fast 
trains  of  the  Pennsylvania-Vandalia  system  in  eleven  States. 
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A  1,000  TON  DRAWBRIDGE  MOVED  AND  LOWERED  BY 

SAND  JACKS. 


Delaware,  Lackawanna  &  Western. 


The  lifting  of  a  thousand  ton  steel  drawbridge  through  a 
height  of  20  ins.  so  that  it  will  clear  its  old  supports;  its  trans- 
fer upstream  a  distance  of  thirty-five  feet  and  its  final  lowering 
to  a  new  pivot  pier  ten  and  a  half  feet  lower  than  that  on  which 
it  originally  rested,  is  an  engineering  feat  of  more  than  ordi- 
nary importance.  And  when  it  is  accomplished  in  a  space  of 
twelve  hours  with  unfavorable  tides,  winds  and  river  currents, 
It  becomes  all  the  more  remarkable.  Yet  this  is  what  was  per- 
formed by  Chief  Engineer  Bush  of  the  Lackawanna  Railroad 
recently   in   transferring  a  new  steel   double-deck   draw   span 


DRAW-BRIIK.E  OVKR  THE   PA.SSAIC   RIVKR.   AT   NEWARK.    N.   J. — DELAW 
VJEW   FROM   PIER  OX  NEWARK   SIDE  AS  DRAW  SPAN   WAS  BEING  LOWE  RED 

right;    SAND    JACKS  COVERED  WITH 

from  old  to  new  piers  across  the  Passaic  River,  at  Newark, 
New  Jersey. 

The  I^ckawanna  have  for  some  time  past  been  engaged  in 
developing  great  improvements  in  elevating  their  tracks 
through  Newark  and  eliminating  a  large  number  of  grade 
crossings,  to  accommodate  their  greatly  increasing  suburban 
traffic.  On  December  20  the  elevated  structure  was  put  into 
comnvission  by  the  moving  of  the  enlarged  draw  span  from  the 
original  location  to  the  new  right  of  way.  In  March,  1901,  a 
new  double-deck  draw  span.  220  ft.  long,  had  been  erected  at 
this  point  to  replace  an  old  bridge  not  sufficiently  strong  for 
the  steadilif  increasing  traffic.  The  new  bridge  was  suitably 
designed  for  the  elevation  work  through  Newark  and  Harrison 
that  was  to  come  later,  the  lower  deck  being  used  for  carrying 
the  main  line  traffic.  The  lower  deck  will  now  be  used  for  a 
single  track  approach  to  the  new  freight  yard  at  Broad  street, 
Newark,  at  the  street  level,  while  the  upper  deck,  heretofore 
unused,  is  now  occupied  by  the  two  main  line  tracks.  The  new 
grade  and  location  of  elevation  work  were  such  as  to  require 
the  bridge  to  be  moved  35  ft  north  of  and  parallel  to  the  old 


location  and  placed  10%  ft.  below  the  old  elevation.    The  bridge 
weighed,  ready  for  removal,  1,017  tons. 

It  is  a  simple  matter  to  move  a  bridge  and  raise  and  lower  it 
through  a  small  difference  in  elevation  but  to  drop  it  ten  to 
twelve  feet  exactly  on  top  of  a  pivot  pier  located  in  a  strong 
tideway,  is  a  more  troublesome  operation.  The  secret  of  its 
successful  accomplishment  dates  back  to  the  early  Egyptians, 
who,  in  spite  of  their  lack  of  machinery,  were  accustomed  to 
seal  the  tombs  of  their  dead  with  enormous  stone  slabs.  For 
many  years  scientists  have  wondered  how  these  stones  of  such 
size  were  lower  into  a  sarcophagus,  until  it  was  discovered  that 
the  idea  of  the  sand-jack  was  made  use  of,  in  that  a  column  of 
fine  sand  upon  which  they  rested,  was  allowed  to  run  out  from 
underneath,  allowing  the  slab  to  settle  firmly  into  place. 
Probably    nothing   like   the   huge    sand    bins    used    in    this 

modern  work  has 
ever     been      seen 
before.     Four  im- 
mense   boxes,    1 1 
ft.  high,  5  ft.  wide 
and    54    ft.    long, 
were  built  on 
scows,     and     car- 
ried   the    sand 
which    in    turn 
supported   the 
plungers   which 
held    the    bridge. 
The     sand     boxes 
and    plungers 
were  so  construct- 
ed that  the  differ- 
ence between  the 
elevation  of  grade 
line  of  the  bridge 
on    the    old    loca- 
tion and  the  grade 
line  of  the  bridge 
on   the  new   loca- 
tion,     amounting 
to  ten  and  a  half 
feet,     was     taken 
care  of  by  letting 
out    the   sand    in 
the  cylinders.     A 
set  of  slides  con- 
trolled the  orifices 
through     which 
the   sand   was   al- 
lowed to  run  out, 
and    so    perfectly 
was  the  work  per- 
formed   that    the 
bridge  settled   in- 
to place  without  so  much  as  a  scratch.     The  variation  in  the 
height  of  the  tides  and  the  lifting  of  the  bridge  from  its  old 
location  onto  the  scows,  as  well  as  the  releasing  of  the  scows 
from   underneath   the   bridge   in    its   new   location,   were  con- 
trolled by  means  of  water  ballast,  which  was  pumped  in  and 
out  of  the  four  scows  by  four  centrifugal  pumps  each  having 
a  capacity  of  1,600  gals,  per  minute. 

The  four  scows  were  secured  under  the  bridge  at  low  tide, 
and  elevated  by  removing  the  water  ballast  to  within  a  few 
inches  of  the  bottom  of  the  bridge.  When  the  tide  began  to 
rise  the  immense  drawbridge  was  lifted  from  its  pivot  of 
granite  in  the  middle  of  the  river  and  the  floats  were  then 
drawn  up  stream  with  their  burden  until  the  bridge  was  poised 
alMJve  the  new  pier  and  between  the  newly  laid  elevated  tracks. 
Then  the  sand  in  the  boxes  was  permitted  to  run  out  from  the 
holes  and  the  plungers  carrying  the  weight  of  the  bridge  sank 
steadily  and  evenly  into  place.  The  work  was  started  at  4  a. 
m.  and  the  bridge  touched  the  new  pivot  pier  at  5  p.  m.,  com- 
pleting a  connection  that  renders  possible  the  handling  of  the 
road's  Immense  suburban  trafllc  in  a  most  satisfactory  way. 


ARE.   LACKAWANNA   &  WESTERN    R.\ILROAD. 
ONTO  THE   NEW   PIVOT  PIER.      OLD  PIVOT  PIER  .VT 
CANVAS. 
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A  MODERN  BORING   MILL. 


CoLBUBif  Machine  Tool  Company. 


The  important  part  which  the  boring  mill  is  coming  to  take 
In  modern  machine  shop  practice  and  in  rapid  duplicate  manu- 
facturing is  fully  recognized  by  railroad  shop  managers,  and 
its  use  in  this  direction  is  rapidly  extending.  Nothing  has 
done  more  to  develop  modern  methods  of  manufacturing  than 
the  boring  mill  and  its  easy  methods  of  chucking  and  controlr 

One  of  the  most  modern  and  efficient  tools,  at  present  upon 
the  market,  is  the  boring  mill  manufactured  by  the  Colburn 
Machine  Tool  Company,  Franklin,  Pa.     A  line  of  these  tools 


The  Puosphob-Bbo.nze  Smelting  Compant. — A  revised  price 
list.  No.  22,  of  "Elephant  Brand"  phosphor-bronze  has  been  issued 
by  these  manufacturers  to  take  the  place  of  all  previous  list*  and 
«luotation.s.  The  new  rolling  mill  is  now  in  .successful  operation, 
and,  with  greatly  improved  facilities  and  a  woll-a.s.sorted  stock,  this 
company  is  ready  to  supply  all  requirements.  Correspondence 
^liould  be  addressed  to  2200  Washington  avenue,  Philadelphia,  Pa. 


Fairbanks,  Mobse  &  Co. — A  new  catalogue  of  hoists  and  mining 
inaihinery  operated  by  gas,  gasoline,  crude  oil  or  producer  gas  has 
IxH'n  issued  by  Fairbanks,  Morse  &  Co..  Franklin  and  Monroe 
stnH'ts,  Chicago.  In  addition  to  this  line  of  machinery,  in  which 
tliey  have  established  a. valuable  reputation,  this  company  manufac- 
tiire.s  a  complete  line  of  hoisting  machinery  operated  by  steam,  in- 
cluding both  flat  friction  and  geared  hoists. 

The  Dake  Square  Piston  Engine. — The  Holland  Company,  77 
.liukson  boulevard.  Chicago,  in  their  circular  No.  41  describe  and 
illr..strate  their  motor  for  air  or  steam  power  for  oi>erating  blowers, 
fjius.  pumps  and  generators,  or  any  service  requiring  a  compact 
motor.  The  pamphlet  gives  the  sizes  of  the  machines  and  all  in- 
formation necessary  for  ordering. 


Mr.  David  Hunt,  Jr.,  has  resigned  as  treasurer  of  the  Baush 
Machine  Tool  Company,  of  Springfield,  Mass.,  to  accept  the  ap- 
l)ointnient  of  general  sales  manager  of  the  Warner  &  Swasey 
Company  of  Cleveland.     Mr.   Hunt  was  formerly,   for  several 


the  34-inch  vertical  BOBING   and  TfRNING    MILL,   WITH   TURRET   HEAD   AND       SIDE  VIEW  OF  HEAD  OF  THE  34-INCH  COLBIBN   BOBIX(;    MII.I., 
SCREW   CUTTING    ATT.\CHMENT. — COLBURN   MACHINE    TOOL    COMPANY.  SHOWING   DETAILS  OF  THE  SCREW   CUTTING    ATTACH  MKXT. 


ranging  in  size  from  34  to  78  ins.  is  manufactured  by  them.  Of 
these  the  34-in.  size  is  illustrated  herewith.  A  characteristic 
i^trength  and  solidity  of  design  is  easily  recognized  in  this 
machine,  especially  as  regards  the  heavy  chuck  or  table. 

Some  of  the  more  important  features  of  this  tool  may  be  of 
interest  It  is  supplied  with  either  a  plain  table  or  3  or  4  jaw 
chuck.  The  turret  is  five  sided,  and  the  turret  slide  swivels 
30  degrees  either  side  of  the  perpendicular;  the  counterweight 
for  the  slide  is  carried  inside  the  column,  doing  away  with  the 
overhanging  arms  and  chains  which  are  usually  employed  on 
mills  of  this  size.  The  drive  on  these  millg  is  what  is  called 
a  parallel  drive,  enabling  the  machine  to  be  set  on  a  crane 
floor  and  belted  up  to  a  line  shafting  running  lengthwise  along 
the  crane  columns  of  a  shop. 

A  scale  and  pointer  is  furnished  on  the  vertical  slide  to  en- 
able duplicate  work  to  be  done  to  exact  depth;  this  Is  not 
shown  on  the  cut,  but  it  is  a  very  desirable  feature.  The  gear- 
ing is  powerful,  with  16  changes  of  speed;  there  are  10  changes 
of  feed.  Practically  all  parts  of  the  machine  are  jig  drilled, 
making  them  interchangeable— a  very  important  feature  when 
repair  parts  happen  to  be  needed.  Further  information  will 
e  gladly  supplied  regarding  any  of  these  tools  by  the  Colburn 
Machine  Tool  Company. 


years,  connected  with  the  sales  department  of  Messrs.  Man- 
ning, Maxwell  &  Moore,  and  has  a  wide  acquaintance  among 
railroad  men  and  other  users  of  machine  tools. 


The  Stau  Brass  Manufacturing  Company  ha.s  niov»>d  its  Chi- 
cago office  from  the  Monadnock  building  to  .'{03  Fislier  building.  Mr. 
W.  T,  Johnson  is  in  charge. 

Colonel  John  T.  Dickinson,  vice-president  of  the  Consolidated 
Railway  Electric  Lighting  &  Equipment  Company,  general 
offices,  Hanover  Bank  Building,  New  York,  is  authority  for  the 
statement  "that  the  Consolidated  company  has  more  of  its 
'Axle  Light'  equipments  of  electric  car  lighting  in  use  on  the 
best  cars  constituting  the  finest  trains  of  leading  railway  lines 
than  all  other  systems  of  electric  car  lighting  combined.  Also, 
that  the  chief  mechanical  officials  of  several  of  the  great  rail- 
way systems  in  the  country,  where  a  large  number  of  'Axle 
Light'  equipments  have  been  in  service  for  the  past  few  years, 
have  concluded  that  Consolidated  'Axle  Light'  is  the  cheapest 
to  install  and  maintain,  and  the  most  efficient  system  of  elec- 
tric car  lighting  ever  yet  devised.  Each  car  carries  its  own 
independent  electric  car  lighting  apparatus,  ready  for  immedi- 
ate and  constant  use,  no  matter  in  what  service  the  car  may  be 
plMOd." 
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A  1,000  TON   DRAWBRIDGE  MOVED  AND  LOWERED  BY 

SAND  JACKS. 


[Ml  \\\  m;i     Lackawanna  &  Wv^mms. 


Tho  lifting  of;  a  thousand  ton  iiteel  flmw!>ri<lse  tlironph  a 
hriclit  of.20  iits.  vn  that  It  will  cloar  its-  r)ltl  f:nppnrts;  its  trans 
Uv  ui».«frraiTi  a  <listant-o  of  tliirty-fivr  tVct  and  its^  final  ioworinc; 
to  a  n<\\  pivot  pkT  ten  ami  a  half  foot  lo\v»'r  than  that  on  which 
it  orisinallj'  rrstrH.  \y.  an  ongineering  feat  of  niorf  than  ordi- 
nary importan<'p.  .And  wh^n  ft  is  arconijtHshpd  in  a  space  of 
twelve  lionrs  with  nnfavoralde  fides,  winds  and  river  <urrents. 
It  Ixconus  all  the  more  remarkable.  Yet  this  is  what  was  por- 
fotmofilfy  ,,chiH'  Eiisineer  Flush  of  the  I.acka\vanna  Railroad 
rerenfiy    in  -traijsj'erriTis:   a   new    steol    rlouhle-deck    draw    span 


I>1{\\V  IIKIIK.K  OVKK  TIIK   1'\>SAI1     HI\H{.   A  I    NKWAKK.    N.    .1 . —  UKI.AW 
\  ItW    KKO.M    nKKi»!<    >k.\VARK    SIPK    AS   UKAW    SI'AN    WAS    HKING    L<»WK  KKI» 

i;h;Ht;  8AM>   .1  Atua  (ovkuku  with 
from  old  to  new' f»lers  aeroiss  the  Passaic  River,  at  Newark, 

N'ew  Jer^'-y. 

The  ]^i(kawannu  have  tor  sjonie  time  past  been  engaged  in 
developing  preat  inipfovements  in  elevating  their  tracks 
through  Newark  and  eliminating  a  large  nuniher  of  grade 
cros-sings,  to  accommodate  their  greatly  increasing  suburban 
traffic.  On  December  20  the  elevated  strticture  was  put  into 
tonin\ission  by  the  moving  of  the  enlarged  draw  span  from  the 
original  location  to  the  new  right  of  way.  In  .March,  11«>1,  a 
new  double-df^ck  draw  span.  220  ft.  long,  had  been  erected  at 
this  point  to.  replace  an  old  bridge  not  stifrici<«ntly  strong  for 
the  steadily  increasing  traflRc.  The  new  bridge  was  suitably 
designed  tor  the-  t  !♦  vativ.in  work  tli rough  Newark  and  Harrison 
that  was  to  conie  latei*,  the  lower  deck  being  used  for  carrying 
the  main  Line  traffic:  The  lower  deck  will  now  be  used  for  a 
single  track  approach  to  the  new  freight  yanl  at  Hroad  street, 
Newark,  at  tlie  street  Ifcvcd,  while  the  upper  deck,  heretofore 
unused,  is  now  occupied  by  the  two  main  line  tracks.  The  new 
grade  and  lQ«atiou  of  elevation  work  were  such  as  to  require 
the  bridge  to  be  moved  35  ft.  north  of  and  parallel  to  the  old 


location  and  placed  lOVi  ft.  below  the  old  elevation.    The  bridge 
weiglied,  ready  for  removal.  1.017  tons. 

It  is  a  simple  matter  to  move  a  bridge  and  raise  and  lower  it 
through  a  small  difference  in  elevation  but  to  drop  it  ten  to 
twelve  feet  exactly  on  top  of  a  pivot  pier  located  in  a  strong 
liiieway.  is  a  more  troublesome  operation.  The  secret  of  its 
sue.  rssful  ac(  omiilishnient  dates  back  to  the  early  Egyptians, 
who,  in  spite  of  their  lack  of  machinery,  were  accustomed  to 
seal  the  tombs  of  their  dead  with  enormous  stone  slabs.  For 
nuiny  years  scientists  liave  wondered  liow  these  stones  of  su<*li 
size  were  lower  into  a  sario|>liagiis.  \iniil  it  was  discovered  that 
the  idea  of  the  sand-jai  k  wa.*^  made  use  of.  in  that  a  column  of 
fine  sand,  upon  which  they  rested,  was  allowed  to  rtin  out  from 
underneath,  allowing  the  slab  to  settle  firmly  into  place. 
Probably    nothing    like    the    huge    sanii    bins    used    in    this 

modtM'n  work  ha.^ 
ever  been  seen 
be  lore.  Four  im 
niense  boxes.  11 
tt.  high.  ."»  ft.  wide 
and  .')4  ft.  long. 
w«  r  c»  b  ti  i  1 1  on 
scows,  and  car- 
ried the  sand 
w  h  i  c  h  in  turn 
s  u  p  port  ed  the 
plungers  which 
held  tlu-  bridge. 
The  sand  l)Oxes 
and     p  1 11  n  ge  r  s 

were  so  construct-..' 
ed  that  the  differ 
enre    between    the 
elevation  of  grade 
line  of  the  bridge 
on    the    old    loi-a 
(ion  and  the  grade 
line  of  the  bridge 
on    the    new    loca- :' 
tion.      amounting 
to  ten  and  a  hail' 
feet,     was     taken 
.are  of  by  letting 
out    the    sand    in 
the  cylinders.     A  . 
set    of  slides  con- 
trolled the  orifices 
through     which 
the    sand    was    al- 
lowed to  run  out, 
and    so    perfectly 
was  the  work  j'cr- 
fonned     thai     the- 
brid.iie   sell  led    in-"\ 
lo  pla<  e  without   so  miu  h  as  a  st  rat«  h.     The  variation   in  the 
Height   of  the  tides  an«l  iIm-  lilting  of  the  biidge  from   iis  old 
lo.ation  onto  the  scows,  as  well  as  the  releasing  of  the  .s««»ws 
Ironi    underneath    the    bridge    in    its    new    location,    were   con- 
trolled i>y  lueans  of  water  ballast,  which   was  puni|>ed  in  and 
out   of  the  four  scows  by   four  centrifugal   i)uiu|is  ea<  h   having 
a  capacity  of  l.CttO  gals,  per  minute. 

The  four  scows' were  secured  umlrr  the  bridge  at  low  tide, 
and  elevated  by  removing  the  water  ballast  to  within  a  few 
inches  of  the  bottom  of  the  bridge.  When  the  tide  began  to 
rise  the  immense  drawbridge  was  lifted  from  its  pivot  of 
granite  in  the  middle  of  the  river  and  the  floats  were  then 
drawn  up  stream  with  their  burden  until  the  bridge  was  poised 
above  the  new  pier  anil  between  the  newly  laid  elevated  tracks.- 
Then  the  sand  in  the  boxes  was  permitted  to  run  oitt  from  the 
holes  and  the  ))lungers  carrying  the  weight  of  the  bridge  sank 
steadily  antl  evenly  into  jjlace.  The  work  was  started  at  1  a. 
m.  and  the  bridge  touched  the  new  |»ivo!  pier  at  5  p.  m..  com- 
pleting a  connection  that  renders  possible  the  handling  of  the 
road's  immense  suburban  traflic  in  a  most  satisfactory  way. 


Aid.    I.At   l\  AW  A  N.\A    .V    \\IMH:\     KAIIIIOAD. 

ONTO  Tlli^:  .\h:\v  I'lvoT  flu;,    ut.n  fi\ni  i-if.i:  a f 

CANVAS. 


March,   1904 
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A  MODERN  BORING   MILL. 


Comub:*  Machine  Tool  Compast. 


The  imporiant  part  which  the  »»oring  mill  is  eoniing  to  take 
(n  modern  raadiine  shop  practice  and  in  rapid  duplicate  manu- 
facturing is  fully  recognized  by  railroad  shop  managers,  and 
Its  use  in  this  direction  is  rapidly  extending.  Nothing  has 
done  more  to  develop  modern  methods  of  manufacturing  than 
the  boring  mill  and  its  easy  methods  of  chucking  and  control.' 

One  of  the  most  modern  and  efficient  tools,  at  present  upon 
the  market,  is  the  boring  mill  manufactured  by  the  Colburn 
Ma.hiii.'  Tool  ('.)iiipauy,,rFranklin,  Pa.     A  lino  of  (lirs.-  tooln 


TiiK  PiiosPHdU  r.RuNZE  Smklting  CoMPAirT. — A  vfevised  price 
list.  No,  ITJ,  of  "Klepliant  Hrand"  plio.splior-l>n>nzp  Ims  boon  itisued 
l>y  Tlwse  nianufatturcrs  to  take  the  place  of  all  jircvious  list*  and 
.)iiot;iti«ns.  Tln'  now  rollinjr  inill  is  n<m-.in  .siMieavful  oi>eralJon. 
and.  with  preatly  improved  facilitieK  and  a  w<'INas>s«r4«-d  sKKk,  tLt> 
<-oiuimny  is  ready  to  suprdy  all  reMuin'ni«-iii<.  < 'orri'j<pondoni-i> 
sliduld  \t^  iidilr»>s.-.f<l  to  2"Jt.M»  Wu^hiugtou  avcniir.   lMtil:id*'>1pbiH.  Pa 


Faikka-vks,  .Morse  &  Uo.-^A  new  catalotf u«  of  hoisix  and  niiiiiug 
uraihitiiery  operated  by  gas,  gasoline,  crude  oil  or. producer  gas  has 
lw.'H  issm'd  »>>•  rairbauks.  Moi-<«>  *c  Co..  IVaiikJiu  and  MoiirtK- 
>tr«'i't.s.  riiicago.  In  addition  to  thi>  line  of  .niachiucrf .  in  which 
they  Ijave  t'stabli.sL»'d  a  valuable  reputation,  tbw  company  luaDufac- 
iiiri'.s  a  complete  line  of  hoisiiug  machinery  operaietj  by  .-team,  in- 
.  liiding  both  Hat  friction  nr.d  gcari-U  hoisit;. 

TiiK  l>AKt:  Sqi  AKK  I'lsTox  ENOtXE.— The  JloHao'l  €<mipftny.  77 

.!:i(ks«)n  Im.uI.  vard.  Chicago,  in  their  circular  NV.  -11  de.-K.rilK?  and 
ijbi>;t  rale  their  motor  for  air<»r  «*tei'im  power  for  vr»»Ta  ling  blow.i-^. 
J.ins.  puiii|>N  and  Kr>n.'rat«iT.s.  or  any -*errice  re«jwirlmt  a  touipari 
iiioiur.  Til.-  paiiiidilft  ^ivfs  the  ar/.or*  o^  the  innrhifn's  and  ajl  in- 
toniiaiiou  Me<i'>i«iry  for  ordering'. 

Mr.  David  Hum.  .Ir..  lias  resigned  asrtrt^a-  :  tiie  BausJ* 

viae  bine  Tool  Company,  ot  Springfield.  Mat;.->..  o  y  >  *pt  th«?  ap 
pointmeut  oT  general  sal«'.s  mauagei"  of  Lij+.'  WtiiMM'r  A:  Swaspy 
(■luiipany    of  CI.  v«lan<i       .Mr.    H^ti*    wn'--    f<>rm«H--ly;   iw   sr'v^'t:!*! 


I  III    :!4  IN(  II   VI  |{|J(  AL  nOBINU  AXI>,  riRMNt;    XflLL.  WITH  TU:lt«t:T  Ht:.\»  .AXP  ■  slPE  nKW  m  lIEAfl  OF  TIIK  34-iNCH  COUti  »:n   IwneiM.    MM  I 
SCUKW   CM.rriNtJ    ATT.U'MAtK.NT.-t^m.BtTlX   MAl'HISF^^^^^^^  SHOWiX<r  l»t:TAll-S  OK  T«K.^CItEW:  <^^^^  \  i      \     11      i   ^  I 


ranging  in  size  from  34  to  7S  ins.  is  manulacliired  by  them.  Of 
'liese  the  34-in.  size  is  illustrated  herewith,  A  characteristio 
^' length  ami  solidity  of  design  is  easily  i'ecognized  iti  this 
niaihine,  especially  as  regards  the  heavy  chttck  or  table. 

Some  of  the  more  important  features  of  this  tool  may  be  of 
interest.  It  is  supplied  with  either  a  plain  table  or  3  or  4  jaw 
■  luHk.  The  turret  is  five  sided,  and  the  turj-et  slide  swivels 
'•'»  dei^recs  either  side  of  the  perpendicular;  the  counterweight 
for  the  slide  is  carried  inside  the  column,  doing  away  with  the 
overhanging  arms  and  chains  which  are  usually  employed  on 
'uills  of  this  size.  The  drive  on  these  mills  is  what  is  called 
;i  parallel  drive,  enabling  the  machine  to  be  set  on  a  crane 
floor  and  belted  up  to  a  line  shafting  running  lengthwise  along 
the  crane  columns  of  a  shop. 

A  scale  and  pointer  is  furnished  on  the  vertical  slide  to  en- 
able duplicate  work  to  be  done  to  exact  depth;  this  is  not 
^hown  on  the  cut,  but  it  is  a  very  desirable  feature  The  gear- 
ing is  powerful,  with  IG  changes  of  speed;  there  are  10  changes 
of  feed.  Practically  all  parts  of  the  machine  are  jig  drilled, 
making  them  interchangeabl<^— a  very  important  feature  when 
''f'pair  parts  happen  to  be  needed.  Further  information  will 
'>e  gladly  supplied  regarding  any  of  these  tools  by  the  Colburn 
Machine  Tool  Company. 


years,  connected   with  the  salps departrnvtit  of  JHessrj;.   Mati 
ning,  Maxwell  &  Moore,  and  has  a  wide  acqu^fntawf  ainottg 
railroad  men  and  other  us«^rs  of  machine  t no n 


The  StAU  KitASS  MA.NUtAtTtTa>«  OlMI'A^t  ha.~  h  .  d  its  t-hi 
"ago  oHiee  from  the  Moiia<tnoeK  buiWiiig  1'»  .'{nS  fi^li.*'!-  bUildinil,.  Mt 
\V.  T.  JohusuQ  is  iu. charge.  ' 

Colonel  John  T.  Dickinson,  vlce-pre.-iident  cf  liiv  CunsolidattMl 
Kailway  Klectric  Lighting  &  KqUiimient  Company,  general 
otfict^s.  Hanover  Bank  Uuilding.  New  York,  it-aiuihority  for  the 
statement  "tbai^  the  ConsoHdated  lompany'bas  more  of  its 
•Axle  Light'  PAuipments  of  electric  cs|l*  lighting  in  use  on  the 
best  cars  constituting  the  finest  trains  of  leatling  I'allway  lines  . 
tlian  all  other  systems  of  electric  car  liiihiinj;  combined.  Also, 
that  the  chief  mechanical  officials  of  several- of  the  great  rait- 
way  systems  in  the  country,  where  a  large:  numl)er  of /'Aide 
Light'  equipments  have  been  in  servicj*  fiir  the  }>ast  few  years, 
have  conilude<l  that  Consolidated  'Axle  Ligjit'  is  the  cheapest 
to  install  and  maintain,  and  the  most  efficient  system  of  elec- 
tric car  lighting  ever  yet  devised.-  Each' car  carrk^  its  own 
independent  electric  car  lighting  api)aratus,  ready  for  immedi- 
ate and  constant  use,  do  mattec  in  wbat  service  th*;  car,  laaj-  !>»' 
placed."  .;    •~-^:-- •-/:■■•■'■/.    --^    -'■':■'-■    -■ 
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PORTABLE   AIR  HOIST  FOR  LOADING   CAR   WHEELS. 


This  engraving  illustrates  a  convenient  air  hoist  for  hand- 
ling  car  wheels  into  or  out  of  box  cars.  It  is  leaned  against 
the  roof  of  the  car  and  an  air  hose  is  connected  to  the  yard 


HKTAII-S  OK   TIIK  nrnTAKLK  H«»IST    KOK  LOADING  WHEELS. L.  S.  A  M. 

S.   UAII.W.W. 

supply.  The  air  cylinder  is  6  x  31  ins.,  and  uses  air  at  100  lbs. 
per  sq.  in.  It  is  in  use  on  the  Lake  Shore  &  Michigan  Southern 
Railway.  We  are  indebted  to  Mr.  L.  G.  Parish,  master  c»r 
builder  at  EInglewood,  111.,  for  the  drawing. 


PNEUMATIC  CROSSING  JACKS  FOR  PUSH  CARS. 


For  a  number  of  years  Jacks  of  this  general  character  hare 
been  used  at  the  Topeka  shops  of  the  Atchison,  Topeka  A 
Santa  Fe.  They  cost  very  much  less  than  turntables  and  art 
specially  convenient  in  tracks  which  must  be  used  for  Ioc(^ 
motives,  where  small   turntables  could  not  be  employed. 

This  jack  is  operated  by  a  conveniently  located  air  teIto. 
The  plate  on  the  top  of  the  piston  rod  is  brought  up  under  the 
push  car,  which  lifts  the  car  off  the  rails.  The  car  may  then 
\f  easily  turned  on  the  ball  bearing  and  let  down  upon  the 
other  track.    Water-tight  pits  of  concrete  are  built  for  theie 


jacks,  and  when  in  the  normal  position  the  top  plate  lies  flush 
witb  the  floor  plate,  as  shown  in  the  drawing.  The  pits  are 
22  Ids.  square,  with  9-in.  walls  and  9-in.  floors.    To  return  the 


5X  . 
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it-Square 

^  U  Dia.   - 

'•f^  .  l»3<>0ia. 


-^^-i%' \ 


Ltathtr-: 


\'Hp*fQr  Hoatconntction 
KKTAILS  OK  AIR  CYU.NDER  AND  BALL   BEARING   SWIVEL  .TOINT  UNDER 

THE  PLATE. 

piston  to  its  normal  position,  the  piston  rod  is  surrounded  by 
a  coil  spring  of  5-16-in.  wire  in  15  coils,  the  free  height  of 
which  la  2  fL  and  the  outside  diameter  of  the  coil  6  ins. 


A  NEW  DESIGN  OF  STEEL-FRAME  MOTORS  AND 

GENERATORS, 


Triumph  Electric  Company. 


Recognizing  the  modern  demand  for  electric  motors  and  gen- 
erators to  be  extremely  compact  and  strong,  to  be  efficient  and 
durable,  and  to  be  capable  of  withstanding  fluctuating  loads 
and  heavy  overloads,  the  Triumph  Electric  Company,  Cincin- 
nati, Ohio,  have  recently  placed  on  the  market  a  new  series  of 
designs  of  bipolar  machines,  with  steel  frames,  for  -use  as  mo- 
tors or  generators,  in  the  sizes  of  %  to  5-h.p.  In  this  new  de- 
sign it  was  sought  to  produce  a  machine  that  is  simple  in  con- 
struction, does  not  easily  get  out  of  order  and  requires  but  lit- 
tle attention;  and,  moreover,  one  that  can  be  placed  under  the 
care  of  an  inexperienced  attendant  and  be  always  ready  for 
service. 

The  accompanying  engravings  illustrate,  in  one  case,  a 
1-kw.  machine,  arranged  for  use  as  a  slow-speed  generator, 
and  the  other,  the  unassembled  parts  of  a  V^-h.p.  motor  of  the 
new  type.  An  important  feature  of  the  general  design  is  its 
compactness.  The  arrangement  of  the  yokes  serves  also  to 
make  the  machine  perfectly  iron-clad. 

The  frame  and  pole  pieces  are  of  soft  close-grained  steel,  the 
pole  pieces  being  accurately  fitted  within  the  crown  and  bolted 
in  for  ease  of  removal  if  necessary.  The  yokes  may  be  re- 
moved by  loosening  4  bolts  each,  and  can  be  mounted  In  any 
position,  thus  making  the  machine  easily  available  for  floor, 
wall  or  ceiling  use  without  change. 

The  field  coils  are  form  wound  and  thoroughly  insulated. 
Every  coil  is  soaked  in  a  varnish  bath,  then  baked,  after  which 
it  is  covered  with  two  layers  of  friction  tape,  finally  receiving 
two  coats  of  insulating  paint.  This  construction  makes  the 
field  coil  practically  indestructible.  Each  coil  on  completion  is 
tested  with  alternating  current. 

The  armatures  are  of  the  usual  laminated  construction,  but 
on  these  machines  notched  discs  are  used  and  they  are  an- 
nealed after  punching  and  varnished  before  assembling — the 
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most  approved  construction.  The  armature  coils  are  embedded 
in  the  notchings,  with  most  thorough  insulation,  thus  reducing 
the  air  gap  and  making  most  efficient  machines.  The  com- 
mutator shell  is  of  a  new  design,  making  it  impossible  for  a 
segfiient  to  get  loose  and  cause  trouble.  The  brush  holders  are 
simple,  light  and  effective,  and  are  so  set  as  not  to  require  ad- 
justing under  any  condition  of  load  or  overload. 

These  machines  are  rated  well  within  their  limits  of  capacity. 


l»KT.\H.  VIKWS  OK  THK   FR.\MK.   AISM.XTIKE,   POLK  I'IKCKS    AM)    KIKI  l>     COILS   OF  THE    V^-H.P.    STEEL 

IrtAMK    MOTOH. 


and.  as  open  machines,  no  part  will  heat  more  than  40  degs. 
Cent,  over  the  surrounding  air,  when  oi^erated  for  10  hours 
under  full  load.  They  will  withstand  an  overload  of  50  per 
cent,  for  a  period  of  one  hour,  and  a  momentary  overload  of  100 
per  cent,  without  injury.  As  entirely  enclosed  machines  the 
ratings  will  be  somewhat  less,  to  meet  these  requirements. 
No  exi)Pnsp,  either  in  quality  of  materials,  workmanship  or 


ing  but  two  movable  pieces,  one  sliding  inside  the  other,  and 
both  floating  in  a  square,  steain-tight  box  or  cylinder,  and 
being  guided  in  their  movements  by  the  crank  on  the  end  of 
the  driven  shaft. 

The  Dake  motor  provides  a  cheap  and  very  effective  means 
of  changing  jib  cranes  from  hand  to  power  cranes,  as  shown  in 
the  accompanying  illustration.  In  nearly  all  railroad  yards, 
foundries,   machine   shops,   boiler  works  and   structural   steel 

plants,  where  compressed  air 
power  is  used,  this  motor  can 
be  very  profitably  applied  for 
driving  jib  cranes.  The  accom- 
panying illustration  shows  an  un- 
loading jib  crane  in  a  railroad 
yard,  formerly  oiJerated  by  two 
men  on  either  side  with  cranks: 
the  cranks  were  removed  and  the 
motor  bolted  to  the  side  of  the 
mast  without  changing  the  gear- 
ing. 

This  machine  can  be  bolted  to 
the  mast  of  any  jib  crane  and 
will  raise  and  lower  the  load  at  any  desired  speed  and  in  a 
reliable  manner.  If  it  is  desired  to  rack  the  load  on  the  boom 
or  raise  and  lower  the  boom,  as  the  case  may  be,  in  addition  to 
raising  and  lowering  the  load,  a  double  drum  hoist  is  furnished, 
by  which  the  load  <an  be  raised  and  lowered  independently  of 
racking  it.  or  otherwise  operating  the  l>oom. 
The  Holland  Company,  who  supply  this  motor  to  the  trade. 


liK.NI^IBAI.   VIEW  OF  THE  1-KW.   SLOW-.SI'EEI)  STEEL-FBAME  UENEKAIOK. 

ELECTRIC  CO. 

in  care  of  testing,  has  been  spared  to  make  these  machines  as 
nearly  perfect  as  possible.  They  are  built,  as  motors,  in  sizes 
from  !/•!  to  5-h.p.,  and  as  generators,  from  i/^  to  5-kw.,  in- 
clusive. The  Triumph  Electric  Company  also  builds  larger 
machines,  for  belt-drive  and  direct  connection,  the  particulars 
regarding  which  may  be  had  upon  application. 


THB  DAKE  SQUARE-PISTON  ENGINE. 


Probably  there  can  be  no  simpler  way  in  applied  mechanics, 
to  o.btain  a  rotary  motion  from  the  force  and  expansion  of 
steam  than  that  employed  in  the  construction  of  the  Dake 
engine.    Reduced  to  its  simplest  elements  it  consists  of  noth- 


— ti;h  mphdake  .voixm  a.s  applied  to  a  jib  chane  for  iioist- 

IMi.       FOR    ISE    WITH    COM  PRE.SSEI»    AlK. 

have  recently  issued  a  new  circular  (No.  41)  devoted  to  the 
Dake  square-piston  engine,  for  use  with  compressed  air  or 
steam.  The  motor  is  illustrated  in  detail,  and  this  circular 
will  be  of  interest  to  all  who  are  interested  in  motors  of  small 
sizes.  The  Dake  motor  operates  upon  a  very  interesting  prin- 
( iple  and,  as  a  prime  mover,  is  one  that  requires  very  little  at- 
tention and  is  very  durable.  It  is  carefully  provided  with  all 
necessary  adjustments  and  the  wearing  surfaces  are  of  phos- 
phor bronze  and  can  easily  be  renewed. 

This  motor  is  built  in  sizes  ranging  from  1  to  30-h.p.,  and 
can  be  supplied  for  direct-connection  to  machines,  as  reversible 
engines,  or  with  throttling  governor  for  use  as  a  constant- 
speed  stationary  engine.  Further  particulars  will  be  gladly 
supplied  by  the  Holland  Company,  No.  77-83  Jackson  Boulevard, 
Chicago,  111. 


uo 
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McCORD  JOURNAL  BOX  WITH  OUTSIDE  DUST  GUARD. 


A  special  feature  of  the  McCord  journal  box  has  been  the 
construction  which  has  made  the  lid  tight,  preventing  the  en- 
trance of  dust.  The  usual  form  of  dust  guards,  however,  was 
depended  upon  to  keep  dust  from  entering  at  the  other  end,  and 
both  ends  must  be  dust  tight  in  order  to  meet  the  Journal  box 
problem.  The  dust  guard  difficulty  has  usually  been  attacked 
by  attempts  to  make  tight  joints  upon  rough  and  uneven  sur- 
faces. The  new  McCord  box  has  no  dust  guard  slot.  This  por- 
tion of  the  standard  box  has  been  cut  off  and  the  back  end  of 
the  box  carries  a  boss  surrounding  the  axle  and  terminating 


always  urged  toward  the  center  by  the  shell,  bo  as  to  take  up 
wear.  This,  however,  will  probably  not  be  necessary,  as  a  wear 
of  less  than  1-64-in.  has  been  found  in  a  mileage  of  over  100,- 
000  miles  on  a  locomotive  tender.  This  leads  to  the  conclusion 
that  without  sectional  rings  the  guard  will  outlast  the  usual 
life  of  a  freight  car. 

This  guard  has  four  parts.  It  is  made  entirely  of  metal  and 
will  not  be  injured  by  a  hot  box.  It  is  claimed  that  it  will 
raise  the  oil  level  at  the  back  of  the  box  to  the  center  of  the 
journal,  that  there  is  no  possible  way  for  dirt  to  obstruct  it  or 
interfere  with  its  effectiveness.  This  construction  allows  3-8 
in.  more  clearance  between  the  guard  and  the  wheel  than  is  to 
be  had  with  the  usual  construction  of  journal  boxes  with  dust 
guard  slots.  This  new  box  has  already  been  specified  upon 
about  5,000  cars,  and  it  is  stated  that  because  of  the  saving  of 
weight,  its  cost  is  but  little  more  than  the  ordinary  box  with 
wooden  dust  guards.  Further  information  may  be  had  from 
McCord  &  Company.  Old  Colony  Building,  Chicago,   111. 


MCCORD   JOURNAL  BOX    WITH   OUTSIDE   DUST   GUABD. 


DUST   OVXHO    RINGS    AND    SHELL. 


.SKCTIONS   THROUOU    NKW    MCCOUl)   .lOlRNAL   BOX    AND    DUST   GUABD. 


in  a  ground  surface.  The  dust  guard  is  in  the  form  of  a  cast 
iron  ring  turned  to  fit  the  dust  guard  portion  of  the  axle.  The 
box  has  lugs  upon  its  inner  face  and  these  serve  to  hold  in 
place  a  malleable  iron  shell  which  encloses  the  dust  guard  ring 
and  this  shell  is  urged  toward  the  box  lugs  by  springs  enclosed 
in  cavities  in  the  outer  faces  of  the  lugs,  as  indicated  in  the 
engraving.  The  dust  guard  ring  is  ground  on  its  inner  face  to 
make  a  joint  with  the  boss  on  the  box.  The  springs  hold  the 
shell  against  the  dust  guard  ring  and  are  sufficiently  strong 
to  take  the  weight  of  the  ring  off  the  axle  and  the  ring  is  free 
to  move  with  the  axle.  The  sectional  drawing  shows  the 
form  of  the  joint  between  the  dust  guard  and  the  box,  and 
also  that  between  the  dust  guard  and  the  shell.  If  desired  the 
dust  guard  ring  may  be  made  in  segments,  which  will  be 


Compressed  Air,  A  Treatise  on  the  Theory  and  Practice  of  Pneu- 
matic Power  Tran^imission.  By  W.  C.  Popplewill.  Published 
by  the  Scientific  Publishing  Company,  53  New  Bailey  Street, 
Manchester,  England,  1903.    Price  7s.  Gd. 

This'*  book  is  not  exhaustive  and  not  entirely  original.  It 
presents  the  principles  of  compressed  air  transmission  with  a  chap- 
ter on  calculations,  one  on  tests  of  compressed  air  machinery,  while 
the  major  part  of  the  space  is  occupied  by  descriptions  of  air  com- 
pressors, air  motors  and  tools  and  transmission  pipings.  An  un- 
usually large  number  of  compressors  are  described,  including  several 
operated  by  the  hydraulic  principle.  The  author  has  drawn  a 
balance  between  theory  and  practice  and  gives  some  of  each.  This 
book  ought  properly  to  be  one  of  several  volumes  on  the  subject. 
It  is  not  suflBciently  complete  for  present  needs  in  the  literature 
of  compressed  air.  Perhaps  the  author  will  be  encouraged  to  keep 
on  and  write  the  encyclopedia,  which  is  needed  on  this  subject. 
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A    LARGE    INSTALLATION      OF     VATER-SOFTENING 
APPARATUS  FOR  THE    ROCK  ISLAND. 

Fob  the  Locomotive  Sipply  of  an  Entire  Division. 


The  Chicago,  Rock  Island  &  Pacific  Railway  are  preparing  to 
equip  an  entire  division  with  a  system  of  water  purifiers  and 
softeners  for  the  locomotive  water  supply.  In  common  with 
most  of  the  other  roads  in  the  West,  this  System  has  exi>eri- 


enced  a  great  deal  of  trouble  from  bad  water,  and  now  proposes 
to  give  water  softening  a  fair  and  impartial  trial  by  equipping 
their  entire  Kansas  division,  with  seventeen  installations, 
located  at  the  locomotive  water  supply  stations.  The  waters 
throughout  their  Kansas  division  have  always  been  a  source  of 
trouble  and  expense,  and  that  division  was  naturally  selected 
as  the  most  favorable  for  this  installation.  As  was  recently 
stated  in  this  journal,  the  only  way  to  give  water  purification 
a   fair   trial    is   to  equip  an   entire   division,   so   that   certain 


lie.     1. — VIKW     OK    AI'I'.XRATtS     ISEl)     IN"     THE    WE-Ki:-<;0     SYSTEM     OF 

WATEB   SOFTE.NING   AM)    PIHIKICATIOX.    SHOWIXCi    l>IA<iRAM- 

MATICALLY    the    mode    ok   Ol'ER.VTION. 


Uti.    3.       DIAC.RAMMATIC    VIEW    OF    APrAK.\TLS    USED    IN    THE    SCAIFi: 
ALTO.MATIC  SYSTEM   OF  WATEB  PURIFICATION. 


FIG.    2. — UI.MiRAMMATIC    VIEW    OF    THE    WE-FU-<;0    COXTIM  (US    SYS- 
TEM   OF   WATEB   S<>FTEXIXG    AXU    PrRIFICATIOX. 

engines  may  always  use  the  treated  water  and  not  mix  the 
good  with  the  bad,  and  it  is  important  that  the  necessity  of  this 
should  be  appreciated.  In  several  cases  engines  which,  with 
bad  water,  required  retubing  as  often  as  every  six  months,  are 
now  using  only  treated  water,  and  the  expectation  of  more  than 
doubling  the  life  of  the  flues  is  warranted.  This  is  an  excellent 
test.  The  best  comparison  can  only  be  made  when  entire 
divisions  are  thus  equipped,  which,  although  expensive,  will 
unquestionably  pay. 

After  a  thorough  investigation  of  the  various  systems  of 
water-purifying  on  the  market,  the  contract  for  this  equip- 
ment was  let  to  William  B.  Scaife  &  Sons  Co.,  of  Pittsburgh. 
Pa.,  the  manufacturers  of  the  Scaife  and  We-Fu-Go  softening 
and  purifying  systems.  Both  of  these  systems  are  now  well 
known  and  perfected;  plants  operating  under  them,  in  every 
part  of  the  country,  and  for  every  purpose,  are  daily  purifying 
over  SOO.000,000  gallons  of  water.  Some  of  these  plants  have 
been  in  operation  for  eight  and  nine  years.  A  brief  description 
of  these  systems  may  be  of  interest: 

The  We-Fu-Go  system  (which  was  formerly  manufactured 
by  the  We-Fu-Go  Company,  of  Cincinnati.  Ohio,  until  purchased 
by  William  B.  Scaife  &  Sons  Co.)  is  shown  in  the  first  cut 
(Fig.  1).  It  consists  essentially  of  two  settling  tanks  and  a 
small  chemical  tank,  with,  first,  the  necessary  pipe  connections 
to  admit  the  raw  water  to  either  one  of  the  settling  tanks  or 
to  the  chemical  tank;  second,  the  pipe  connections  necessary 
to  draw  off  the  purified  water  from  either  settling  tank  at  the 
top,  by  means  of  a  hinged  floating  take-off  pipe;    and,  third, 
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McCORD   JOURNAL  BOX  WITH  OUTSIDE  DUST  GUARD. 


A  special  feature  of  the  Me-Cord  journal  box  has  been  the 
construttioti  whirh  has  made  the  lid  tight,  preventing  the  en- 
trant-e  ot  dust.  Tlif"  usual  form  of  dust  guards,  however,  was 
depended  upon  to  ki-op  dust  from  entering  at  the  other  end.  and 
both  ends  must  be  dust  light  in  order  to  meet  the  journal  box 
problem.  Tlie  dnst  guard  difficulty  has  usually  been  attacked 
by  attempts  to  tnak€  tight  joints  upon  rough  and  uneven  sur- 
faces. The  new  McCord  box  has  no  dust  guard  slot.  This  por 
tion  of  tl»e  standard  box  has  been  cut  oft  and  the  back  end  of 
th»'  box  Vilnius  :t  boss  sun ouu<liiig  llie  axle  and  tiTmiuaiini; 


always  urged  toward  the  center  by  the  shell,  bo  as  to  take  up 
wear.  This,  however,  will  probably  not  be  necessary,  as  a  wear 
of  less  than  1-04-in.  has  been  found  in  a  mileage  of  over  100,- 
000  miles  on  a  locomotive  tender.  This  leads  to  the  conclusion 
that  without  sectional  rings  the  guard  will  outlast  the  usual 
life  of  a  freight  car. 

This  guard  has  four  parts.  It  is  made  entirely  of  metal  and 
will  not  be  injured  by  a  hot  box.  It  is  claimed  that  it  will 
raise  the  oil  level  at  the  back  of  the  box  to  the  center  of  the 
journal,  that  there  is  no  possible  way  for  dirt  to  obstruct  it  or 
interferf  with  its  effectiveness.  Tliis  (onstruction  allows  38 
in.  more  dearanie  between  the  guard  and  the  wheel  than  is  to 
be  had  with  the  usiial  construction  of  journal  boxes  with  ilusi 
guard  slots.  This  new  box  has  already  been  specified  upon 
about  5,000  cars,  and  it  is  stated  that  because  of  the  saving  of 
weight,  its  cost  is  but  little  mor*'  than  the  ordinary  box  with 
wooden  dust  guards.  Further  information  may  be  had  from 
McCord  &  Company.  Old  Colony   [building,  Chicago,   111. 


\l<  i«>l;ir  .Url'KN.VL   BOX    WITH    (H  TSIDE    IUST   OUABO. 


IM'ST    (.1    \KI>     KINi.S      \M)    SIIELX. 


-I  1  iM\>.    iiruiiii.ii    m:\\    m<«<»i:i>  .ioi  un  \i.  r.<>\    ami   ki^t  (iU.XRU. 


in  a  ground  surface  The  dust  guard  is  in  the  form  of  a  cast 
iron  ring  turned  to  fit  the  dust  guard  portion  of  the  axle.  The 
box  has  lugs  upon  its  inner  face  and  these  serve  to  hold  in 
pla<e  a  nialb'able  iron  shell  which  encloses  the  dust  guard  ring 
and  this  shell  is  urged  toward  tlie  box  lugs  by  springs  enclosed 
in  caviti»-s  in  the  outer  faces  of  the  lugs,  as  indicated  in  the 
engraving  The  dust  guard  ring  is  ,i;round  on  its  inner  face  to 
make  a  joint  with  tbt»  l>oss  on  the  box.  The  springs  hold  the 
shell  against  Uw  dust  guard  ring  and  are  sulficiently  strong 
to  take  the  weight  of  the  rin.e  off  the  axle  and  the  ring  is  free 
to  move  with  the  axle.  The  sectional  drawing  shows  the 
form  of  the  joint  Ix-tween  the  dust  guard  and  the  box,  and 
also  that  between  the  dust  guard  and  the  shell.  If  desired  the 
dust  suard   ring  m&y   be  made  in   segments,   which   will   be 


• '..iiilir.'NS.'d   .\ir,  .V  Treatise  on  ilic  Tlieory  .-ind   rr:iiti<-e  of  Tnt'ii 
matic  I'ower  Transini>si(»n.     I'.y  \V.  C.  I'upid.-will.     I'ubli.shcd 
by  the  Scientilic  riibli.^jhing  Company,  Thi  N<w   T.ailey  Street. 
.Vlautljcster,  England,   I'.MKJ.     Trice  7s.  M. 

Tl»i.s  book  is  not  exhau.stivc  and  not  entirely  original.  It 
presents  the  principles  of  compressed  air  transmission  with  a  chap- 
ter on  calculations,  one  on  tests  of  compressed  air  machinery,  while 
the  major  part  of  the  space  is  occupicMl  by  descriptioas  of  air  com- 
l>re.xsors,  air  niotor.s  and  tools  and  transmi.<<sion  pipings.  An  un- 
usually large  number  of  compressors  are  described,  including  several 
operated  by  the  hydraulic  principle.  The  author  has  drawn  a 
balance  between  theory  and  practice  and  gives  some  of  each.  This 
book  ought  properly  to  be  one  of  several  volumes  on  the  subject. 
It  Ls  not  sufficiently  complete  for  present  needii  in  the  literature 
of  compressed  air.  I'erhaps  the  author  will  be  encouraged  to  kwp 
on  and  write  the  encyclopedia,  wbi«b  is  needed  on  this  subject. 


Mak.Ii.  r.«"i 
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A    LARGE    INSTALLATION     OF     WATER-SOFTENING 
APPARATUS  FOR  THE    ROCK  ISLAND. 

For  nil.   Loc-omotive  Sri'Pi.v:  of   an    Entikk    Dimskin. 


The  ChitaKo,  Rock  Island  &  Pat  i tic  Railway  are  preparing  to 
equip  an  entire  division  with  a  system  of  water  purifiers  and 
softeners  for  the  locomotive  water  supply.  In  common  with 
most  of  the  other  r<>:nls   in  ili<>  W.si.  this  System  has  experi- 


enced a  great  deal  of  trouble  from  bad  watf-r.  and  now  proposes 
to  give  water  softening  a  fair  and  impartial  trial  by  tfjuipping 
their  entire  Kansas  <livision.  with  s«'venteen  installations, 
located  at  the  locomotive  water  supply  stations.  The  waters 
throiighout  their  Kansas  division  have  always  lieen  a  source  of 
trouble  and  expense,  and  that  division  was  naJurally  selected 
as  the  most  favorable  for  this  installation.  As  was  re«et>tly 
.stated  in  this  journal,  the  only  way  to  give  water  purification 
a   fair  trial    is   to  equip  an   entire  division.  80   that  certain 
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engines  may  always  use  the  treatt«d  water  and  not   tnlv  th.> 

good  with  the  bad.  and  it  is  important  that  the  necessity  of  thi? 
should  l)e  appreciated.  In  several  cases  engines  which,  with 
bad  water,  required  retiil)ing  as  often  as  every  six  months,  are 
now  using  only  treated  water,  and  the  expectation  of  more  than 
<loubling  the  life  of  the  flues  Is  "warrant***!.  This  is  an  |ex«-ellent 
test.  Thp  bipst  <omparison  can  only  l>«'  made  when  entirp 
divisions  are  thus  equiijpcd,  which,  altbonjzb  expensive,  wil! 
unquestionably  pay.  ' .      . 

After  a  thorough  investigation  of  the  various  systems  of 
water-purifying  on  the  market,  the  contract  for  this  eqtiip- 
ment  Was  let  to  William  It.  Scaife  &  Sons?  Co..  of  Fittsliurglj. 
Pa.,  the  manufacturers  of  the  Scaife  and  \Ve-Fu-(Io  softening 
an<l  purifying  systems.  Roth  of  these  systems  are  now  well 
known  an<i  |>erfe<ted;  plants  operating  under  them,  in  every 
part  of  the  country,  and  for  every  ptirpose.  are  daily  purifying 
over  :;iMi.uu(i.oo()  j^allons  <tl  waie;.  Some  ot  these  plants  liavt 
been  in  operation  for  eight  and  nine  years.  A  brief  description 
of  these  systems  may  be  of  interest : 

The  We-FuOo  system  twhich  was  formerly  manufaciurerl 
by  the  We  Fu-Go  Company,  of  Cin<'innati.  Ohio,  until  jitjrchased 
iiy  William  H.  Scaife  &  Sons  Co,  >  is  shown  in  the  first  ent 
(Fig.  1).  ;U  consists  essentially  of  two  settling  tanks  and  a 
small  chemn^al  tank.  with,  first,  the  ne<e.ssary  pipe  connections 
to  admit  the  raw  water  to  either  one  of  the  settling  tanks  or 
to  the  chemical  tank;  second,  the  pipe  conn^ttion.';  ne«*essary 
to  draw  off  the  purified  water  from  either  settling  tank  at  the 
top,  by  means  of  a  hinged  floating  takeoff  pii»e;    and,  third. 
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waste  or  wash  pipes  through  which  to  get  rid  of  the  sludge 
collected  in  the  bottom  of  either  settling  tank.  Mixing  of  the 
chemicals  and  the  raw  water  is  accomplished  by  mechanical 
stirring  devices  which  are  driven  by  a  small  engine;  the 
stirring  devices  are  designed  to  give  the  water  a  rolling  motion, 
which^materially  assists  chemical  action  and  hastens  precipita- 
tion. The  treated  water,  after  being  drawn  off  through  the 
floating  take-off  pipe,  is  conducted  to  a  gravity  filter,  which 
removes  any  matter  carried  in  suspension,  thus  causing  the 
water  to  leave  the  plant  soft  and  clear. 

The  operation  of  this  system  is  as  follows,  in  detail:  While 
filling  the  left-hand  settling  tank  with  raw  water,  the  exact 
amount  required  of  the  first  chemical  reagent  is  weighed  and 
put  into  the  small  elevated  chemical  tank,  dissolved,  and  then 
washed  into  the  settling  tank;  when  this  settling  tank  is  full 
the  second  chemical  is  added  and  the  water  stirred  for  a  few 
minutes  longer.  It  is  then  allowed  to  settle  several  hours,  so  as 
to  permit  the  greater  portion  of  the  precipitates  and  suspended 


of  this  portion  of  the  apparatus,  as  the  results  obtained  from  a 
continuous  system  are  almost  entirely  dependent  on  the  suc- 
cessful making  of  a  continuous  supply  of  uniformly-saturated 
lime  water.  This  system  is  so  designed  that  the  water  has 
from  four  to  six  hours  to  pass  through  the  tanks,  so  as  to 
allow  ample  time  for  the  chemical  action  and  settling.  A  heater 
is  shown  in  the  cut,  but  it  is  only  employed  when  the  water 
is  of  such  a  nature  as  to  make  It  desirable  to  slightly  heat  it, 
or  to  prevent  its  freezing  in  cold  weather. 

The  third  system  of  this  company  is  the  Scaife  automatic 
system  of  water  purification.  This  system  is  especially  adapt- 
able to  locations  so  isolated  that  little  attention  can  be  given  it, 
and  where  steam  for  driving  a  small  engine  is  not  available. 
One  of  these  plants  is  illustrated  in  Fig.  3.  The  mixing  and 
l)re<ipitation  is  brought  about  by  the  water  passing  over  and 
under  vertical  partitions  in  the  lime  reaction  and  soda  reaction 
tanks,  as  shown.  This  system  is  also  provided  with  a  mechanic 
oal  gravity  filter  in  the  settling  tank,  in  the  same  manner  as 


THE    NEW    DESIGN    OF    24-IN.    SUKFACK    I'l.ANER,    WITH    GEAR-I^KIVEN    UHHEB    AND    LOWEK    FEED    R()IJ..S. CiBEAVES,    KI.rS.VIAN    &    CO. 


matter  which  the  water  will  then  contain,  to  deposit.  After 
this  the  water  is  drawn  off  through  the  filter  below,  and  is 
ready  for  use.  It  can  be  drawn  off  as  desired,  using  the 
settling  tanks  as  storage  tanks.  This  system  has  the  advan- 
tage that,  inasmuch  as  definite  quantities  of  water  are  treated 
each  time,  it  can  always  be  correctly  treated,  no  matter  how 
variable  the  water  or  amount  used  may  be. 

Another  system  controlled  by  the  Scaife  Company  is  the 
We-Fu-Go  continuous  system,  which  is  illustrated  by  Fig.  2. 
This  system  involves  a  continuous  process,  and  consists  essen- 
tially of  three  tanks — a  reaction  tank  for  the  lime,  a  reaction 
tank  for  the  soda,  and  a  large  settling  tank  equipped  with  a 
regular  gravity  filter.  The  chemicals  are  introduced  in  pro- 
portion to  the  flow  of  water  through  the  tanks,  and  thorough 
mixing  is  brought  about  by  the  use  of  a  small  engine  which 
drives  mechanical  stirring  devices,  as  shown  in  the  illustration. 
The  saturating  tank,  for  making  the  saturated  solution  of 
lime,  is  said  to  be  an  especially  efficient  device;  in  a  series  of 
tests  the  quantity  of  lime  water  introduced  Into  the  system 
varied  from  1  gal.  to  100  gals,  per  mifetite,  but  the  solution  did 
not  vary  4-10  of  a  grain  to  the  gallon.    This  shows  the  efficiency 


the  system  described  above.  The  same  lime-saturating  and 
soda-introducing  devices  are  employed  in  this  system  as  in  the 
We-Fu-Go  continuous  system. 

These  systems  have  been  in  use,  mainly  in  stationary  plants, 
for  a  number  of  years,  with  great  success.  Seventeen  of  these 
plants  will  be  installed  for  the  Rock  Island  at  the  various 
water  stations  on  the  Kansas  division.  The  conditions  were 
carefully  gone  into  in  considering  these  installations,  and  the 
system  best  adapted  to  meet  the  conditions  at  each  particular 
point  was  adopted.  Thus,  with  the  variety  of  the  system!* 
manufactured  by  William  B.  Scaife  &  Sons  Co.,  every  possiblf 
condition  will  be  met,  each  system  being  designed  especially 
for  each  particular  water,  and  for  the  particular  location  an.! 
requirements  at  each  point — these  are  features  which  will  b'' 
readily  appreciated  by  all  railroad  men. 


A  speed  of  a  mile  in  39  seconds  is  reported  in  an  automobile 
contest  in  Ormond,  Fla ,  on  a  rate  of  92.3  miles  per  hour.  Thi?^ 
was  done  by  Mr.  W.  H.  Vanderbilt,  Jr.,  with  a  90-h.p.  MercedeB 
machine.  Mr.  Vanderbilt  believes  that  he  can  make  much 
faster  time  with  the  same  machine. 
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A  HEAVY  NEW   DESIGN  OF   SURFACE   PLANING 

MACHINE. 


Greaves.  Klusman  &  Co. 


In  the  accompanying  engraving  is  shown  an  important  new 
design  of  24-in.  surface  planer  that  has  recently  been  devel- 
oped and  placed  upon  the  market  by  Greaves,  Klusman  &  Co.. 
Cincinnati,  Ohio.  It  is  designed  for  very  heavy  service  in 
planing  in  hard  and  soft  wood,  and  for  smooth  planing,  strong 
and  fast  feeding,  and  general  excellence  of  workmanship  and 
design,  it  is  claimed  to  be  unexcelled  by  any  machine  of  this 

type. 

The  illustration  well  shows  the  general  design  of  this  tool, 
nut  some  of  its  important  points  should  be  referred  to.     The 


always  regulating  themselves  to  the  various  sizes  of  thick  and 
thin  lumber  being  planed. 

This  machine  will  plane  stock  from  %  in.  and  less,  in  thick- 
ness, up  to  8  ins.,  and  any  width  up  to  24%  ins.  It  is  to  be 
noted  that  it  can  be  belted  in  any  direction.  It  is  claimed  that 
this  planer  will  compare  favorably,  in  quantity  and  quality  of 
output,  with  any  of  the  larger  and  more  elaborate  machines  of 
this  class.    '■:■■■■■''•'':■"''. 


THE 


SYMINGTON    JOURNAL    BOX 
DUST    GUARD. 


▼ITH    OUTSIDI 


TiiK  svxri.xcTo.x  jornxAi.  nox  with  outside  dist  huabo. 

frame  is  cast  in  one  piece,  wide  at  the  base,  and  is  very  heavy, 
and  of  great  strength.  The  table  or  bed  is  also  cast  in  one 
piece,  planed  true,  and  is  dovetailed  into  the  frame,  with  extra 
long  bearings,  as  wide  apart  as  the  width  of  frame  will  allow; 
this  makes  the  table  as  steady  as  if  it  and  the  frame  were  cast 
in  one  piece.  Any  wear  can  be  taken  up  by  means  of  gibs  and 
set  screws.  The  table  is  raised  and  lowered  by  rfieans  of  the 
large  crank  shown,  an  Indicator  on  side  of  the  frame  showing 
the  exact  thickness  the  machine  is  set  to  plane. 

The  cylinder  is  double  belted,  having  a  pulley  at  both  ends. 
It  is  made  of  the  best  forged  steel,  with  1  13-16-in.  journals, 
which  run  in  self-oiling  boxes,  9  ins.  long,  lined  with  the  best 
babbitt  and  provided  with  improved  oil  wells  and  oil  cups. 
The  feed  consists  of  4  large  steel  rolls,  all  of  which  are  very 
powerfully  geared.  They  are  driven  from  the  cylinder,  there 
being  two  changes,  fast  and  slow,  controlled  by  a  belt  tight- 
ener. The  lower  rolls  extend  the  full  width  of  the  bed,  having 
their  bearings  in  planed  ways  in  the  frame;  these  bearings  or 
boxes  are  milled  to  fit  the  frame. 

Both  pressure  bars  work  very  close  to  the  knives,  and  are 
adjustable  to  the  timber  independently  of  each  other  and  the 
feed  rolls,  thus  insuring  steadiness,  even  when  planing  very 
Bhort  and  thin  stuff,  and  the  most  perfect  work  with  either 
l>ard  or  soft  lumber.     The  pressure  bars  are  self-adjusting, 


The  Symington  M.  C.  B.  dust  guard  was  developed  to  supply 
the  demand  for  a  dust  guard  which  would  go  into  the  slot  of 
the  Master  Car  Builders'  box.  To  meet  the  demand  that  has 
developed  on  some  railroads  that  have  not  as  yet  used  the 
Symington  M.  C.  B.  dust  guard,  the  Symington  Company  has 
developed  during  the  past  year  the  journal  box  shown  in  th» 
accompanying  engravings.  This  box  has  the  well-known  Sym- 
ington lid  with  machined  joint  and  central  spring  pressure 
and  internal  ribs  for  supporting  the  packing.  The  rear  end  is 
arranged  to  take  the  new  dust  guard. 

It  will  be  noted  that  the  entire  rear  end  of  the  journal  box  is 
cut  off,  and  the  back  of  the  box  is  machined  off  to  a  perfect 
joint.  The  dust  guard,  consisting  of  only  three  parts,  is  com- 
posed of  a  Single  grey  iron  casting,  faced  off  and  bored  out  1-32 
in.  larger  than  the  dust  guard  seat  of  the  axle.  This 
casting  is  held  to  the  box  by  means  of  two  helical  springs  fast- 
ened at  one  end  to  the  dust  guard,  and  at  the 
other  end  to  the  journal  box  bolts  with  a  ring 
which  is  inserted  in  small  annular  grooves  in  the 
box  behind  the  arch  bar  bolts.  It  is  well  known 
that  this  form  of  spring  has  great  durability  and 
efficiency  for  this  kind  of  service.  The  Symington 
company  uses  only  one  size  spring  for  all  sizes 
of  journal  boxes,  and  agree  to  replace,  free  of 
cost,  any  spring  that  fails  in  two  or  three  years' 
service.  It  will  be  noted  that  there  is  no  pos- 
sibility for  this  dust  guard  or  these  springs  to 
become  clogged  in  any  way  with  dirt  so  as  to 
lose  their  efficiency.  These  springs  have  an  up- 
ward inclination  which  relieves  the  axle  entire- 
ly of  the  weight  of  the  dust  guard.  The 
dust  guard  is  free  to  move  up  or  down  or  to 
either  side,  while  the  projections  on  the  ears 
of  the  guard  prevent  it  from  turning  with  the 
axle.  Eighteen  months'  experience  has  demcm- 
strated  that  an  enormous  mileage  can  be  ob- 
tained with  a  very  slight  wear  on  the  dust 
.miard,  and  an  imperceptible  wear  on  the  axle. 

One  great  advantage  claimed  for  this  construction  over  others 
of  this  type  is  that  the  dust  guard  is  first  put  on  the  axle  and 
then  on  the  box.  The  side  springs  are  then  pulled  out  and  the 
arch  bar  bolts  dropped  through  the  devices  on  the  ends  of  the 
springs.  This  dust  guard  provides  from  %  to  V^  inch  more 
clearance  between  the  hub  of  the  wheel  and  the  face  of  the  box 
than  the  Master  Car  Builders'  design,  which  is  very  desirable. 
The  Symington  company  are  so  convinced  of  the  merits  and 
durability  of  this  dust  guard  that  they  guarantee  it  for  the 
life  of  the  wheel.  It  is  stated  that  the  saving  in  the  weight  of 
the  box  proper  permits  this  new  design  to  be  sold  complete, 
with  dust  guard,  at  the  same  cost  as  the  regular  Symington 
M.  C.  B.  box.  with  any  patented  dust  guard.  New  dust  guard 
castings  can  always  be  secured  for  the  cost  of  any  special  dust 
guard.  Further  information  may  be  obtained  from  the  T.  H. 
Symington  Company,  No.  706  Paul  street,  Baltimore,  Md. 


A  recent  study  of  coupler  failures  on  a  large  railroad,  <over- 
ing  16,000  breakages  of  couplers,  revealed  the  fact  that  32  per 
cent  of  the  total  number  were  due  to  broken  knuckle  pins. 
While  this  is  due  to  some  extent  to  poor  fitting  of  the  pins  in 
the  couplers  and  kunckles.  the  facts  which  were  ascertained 
point  to  the  necessity  for  using  better  material  for  these  pins. 
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BOOKS  AND  PAMPHLETS. 


A  Treatise  on  Frirtion  and  I.^st  Work  in  Machinery  and  Mill 
Work.  li.v  Robert  II.  Thurston.  M.  A..  LL.  D.,  Dr.  Eng'g. 
Past  I're.sident  of  American  Society  of  Slechanical  Engineers 
and  late  Director  of  Sibley  College.  Cornell  University.  Svo. 
430  pages.  77  figures,  illiustrated.  Seventh  edition.  Pubh'shed 
by  .John  Wiley  &  Sons.  43  P:ast  Nineteenth  St..  New  York. 
Price.  $3. 

This  work  of  Professor  Thurston's  Ls  well  known  for  the  thor- 
oughness  with  which  it  treats  this  important  subject,  and  its  popu- 
larity is  attested  by  this  .seventh  revLsion  and  enlargement  of  the 
work.  This  .seventh  edition  brings  the  contents  well  up  to  date 
and  adds  u  considerable  amount  of  new  matter,  which  appears  in 
the  form  of  a  sunmiary  at  the  end  of  the  volume.  Many  new  prob- 
lems in  friction  aii<l  lubrication,  which  have  arisen  with  the  high 
speeds  of  electric  motors  and  steam  turbines,  receive  proper  atten- 
tion in  this  edition,  as  new  and  extensive  studies  of  the  subject 
have  been  completed.  Most  of  the  important  later  researches  on 
the  subject  of  lubrication  and  friction  hav^e  been  abstracted  and  are 
here  published.  Much  new  information  has  also  become  available 
in  relation  to  the  classes  of  lubricants,  old  and  new,  which  have 
been  found  suitable  to  .special  uses,  and  the  adaptation  of  its  special 
lubricant  to  every  rubbing  part,  its  load  and  its  velocity  of  rubbing 
being  considered,  ha.s  come  to  be  an  acknowledged  es.sential  art,  and 
great  progresjs  has  been  made  in  it8  development :  much  is  added 
along  this  line.  The  work  is  the  most  complete  treatise  on  the 
theory  of  friction  to  be  found  in  the  English  language,  and  the  im- 
portant work  which  Professor  Thurston  has  done  in  thus  volume  is 
to  show  that  it  is  the  sum  of  the  cost  of  wasted  iK)wer  and  of  lubri- 
cation, not  simply  the  lubricant,  that  has  to  be  minimized,  and  this 
hi  the  real  problem  of  the  engineer  in  dealing  with  this  branch  of 
his  work. 


Rotary  Plankks. — Catalogue  No.  37  has  recently  been  issued  by 
the  Newton  Machine  Tool  Works.  Philadelphia,  Pa.,  descriptive  of 
their  extensive  lines  of  Kotary  Planing  Machinery.  Various  types 
of  their  rotary  j)Ianers  are  illustrated  and  described,  including  their 
portable  rotary  planers,  vertical  rotary  planers,  duplex  rotary  plan- 
ers and  planers  mounted  on  circular  ba.ses.  Illustrations  are  also 
presented  of  other  machine  tools  of  the  large  line  built  by  this 
company. 


(JoRTON  Disc  Grinders. — An  interesting  catalogue  has  recently 
been  received  from  the  Diamond  Machine  Company,  Providence,  R, 
I..  do.scriptive  of  the  large  line  of  Gorton  universal  and  plain  Disc 
Grinding  Machines,  which  are  now  being  manufactured  by  them. 
The  latest  refinements  in. disc  grinding  are  referred  to  in  this  book. 
Tnivensal  disc  grinders,  with  single  and  double-head  arrangements, 
are  illustrated  in  detail ;  also  a  large  line  of  motor-driven  grinders 
are  shown,  adapted  to  all  classes  of  service.  An  interesting  tool  is 
that  shown  for  use  in  grinding  the  ends  of  tubes,  rods,  shafting, 
etc.  The  vertical  floor  disc  grinders,  which  are  also  made  by  this 
company  are  very  important  for  a  wide  range  of  grinding  service. 
This  is  an  invaluable  catalogue  and  should  be  in  the  hands  of  all 
interested   in   modern   machine  .shop   practice. 


Electrical  Maciii.neby. — A  mast  beautiful  catalogue  has  re- 
cently been  i.ssued,  de-scriptive  of  the  large  line  of  dynamo-electrical 
machinery,  which  is  built  by  the  Triumph  Electric  Company,  Cin- 
cinnati. Ohio.  In  addition  to  illustrating  their  standard  types  of 
multipolar  generators,  for  belt-driven  and  direct-connected  work, 
and  their  steel  motors  for  all  cla.sses  of  service,  a  large  number  of 
illastratioiLs  are  presented,  showing  important  installations  which 
they  have  made  in  various  industrial  plants  and  elsewhere.  This 
conipany  lias  made  a  specialty  of  dire<'t-<'onnecte«l  generators 
for  marine  work,  as  well  as  for  stationary  work.  In  the 
line  of  motor-<lriving  for  direct  application  to  machinery 
this  company  has  had  a  wide  and  extensive  experience. 
Their  enclosed  type  of  motor  is  especially  adapted  for  use  under 
the  trying  conditions  usually  met  in  machine-tool  driving.  A  large 
number  of  illustrations  are  presented  to  show  actually  applications 
that  have  been  made  of  Triumph  steel  motors  to  planers,  drills, 
boring-mills,  lathes,  punches,  cranes  and  other  types  of  machinery. 
Altogether,  this  is  one  of  the  most  complete  and  comprehensive 
catalogues  of  its  kind  that  we  have  seen.  It  is  beautifully  and 
artistically  gotten  up  and  Ls  printed  on  the  finest  quality  of  paper. 
The  engravings  are  exquisite,  and  the  cover  is  a  work  of  art.  This 
catalogue  should  be  in  the  hands  of  all  interested  in  electrical 
machinery. 


The  Jeffrey  Manufacturing  Company. — Circular  No.  77  has 
just  been  received,  descriptive  of  1  he  .Jeffrey  Grab  Buckets.  These 
grab  buckets  are  most  efficient  and  economical  in  operation,  as 
indicated  in  the  pamphlet.  Tliey  will  work  in  ore,  run-of-mine  coal, 
broken  limestone,  gravel  and  sand ;  they  are  also  u-seful  in  excavat- 
ing in  clay,  gravel,  and  in  soft  earth  of  any  nature,  and  when  teeth 
are  added  to  the  scoops,  this  device  may  be  made  to  answer  the 
purpose  of  a  steam  shovel  in  many  kinds  of  work.  Reference  is 
also  made  in  this  pamphlet  to  the  large  number  of  catalogues,  which 
are  issued  by  The  Jeffrey  Manufacturing  Comuanv,  Columbus, 
Ohio,  descriptive  of  their  many  other  lines  of  automatic  machinery; 
any  of  these  catalogues  may  be  had  upon  request. 


The  second  edition  of  catalogue  No.  115,  the  general  condensed 
catalogue  of  the  B.  F.  Sturtevant  Company,  Boston,  Mass.,  is  now 
ready  for  distribution.  This  catalogue  describes  and  illustrates  new 
apparatus  manufactured  by  this  enterprising  company,  among 
which  are  a  new  type  of  hand-blower ;  several  new  typyes  and  sizes 
of  forges ;  new  sizes  of  vertical  single  and  double  engines ;  a  new 
type  of  enclosed  vertical  compound  engines ;  new  type  of  semi-en- 
closed bi-polar  and  four-pole  motors ;  new  sizes  of  generating  sets 
with  vertical  compound  engines ;  factory  equipments,  such  as  bench- 
legs,  pattern  storage  shelf  brackets,  electric  hoists,  cast  iron  sinks, 
trench  cover-plates,  etc.  ;  industrial  railway  equipments,  such  as 
cars,  truck:  ladles,  turn-tables,  T-rails,  etc.  It  also  contains  a  de- 
scription of  the  various  Sturtevant  systems,  such  as  heating  and 
ventilating,  special  ventilating,  drying,  conveying  and  mechanical 
draft  systems. 

EQUIPMENT  AND  MANUFACTURING  NOTES. 

The  Jeffrey  Mamfacti  im.n*;  Co.mi'anv.  of  Coiuuibus.  Ohio, 
through  its  conne<'tion  with  the  Ohio  Malleable  Iron  Company, 
located  in  the  same  city,  are  now  in  the  field  soliciting  orders  for 
high-grade  malleable  castings.  They  are  now  prepared  to  turn  out 
malleable  castings  in  large  quantities  and  the  quality  is  insured. 


The  T.  H.  Symington  Company  and  the  Baltimore  Railway 
Specialty  Company  were  burnt  out  in  the  recent  disastrous  con- 
flagration in  Baltimore.  They  ask  the  indulgence  of  their  railroad 
friends  and  their  characteristic  energy  may  be  counted  upon  to 
place  them  in  the  near  future  in  position  to  meet  all  requirements. 
TliH    foundries    were   not    iiivolvetl.    jiiul    tlit>y    arc    i)ropait'(l    to    take 

care  of  all  business.     The  new  office  is  at  700  Paul  street,  Balti- 
more. Md. 


Contradicting  the  suggestion  of  a  slacking  of  biusiness  activities 
comes  the  report  from  the  Imperial  Pneumatic  Tool  Department  of 
the  Rand  Drill  Company  telling  of  the  large  increase  of  sales  since 
the  first  of  the  year.  That  the  worth  of  their  products  is  univer- 
sally appreciated  is  proven  by  the  orders  received  for  piston  air 
drills,  wood  boring  machines  and  hammers,  and  the  installation  of 
a  number  of  complete  pneumatic  tool  plants  in  the  railroad  shops, 
ship  yards,  boiler  works,  foundries  and  bridge  and  iron  works,  both 
in  this  and  foreign  countries. 


Mr.  P.  H.  Wilhelm,  formerly  representing  the  New  York  Car 
Coupler  Company,  the  Washburn  Car  Coupler  Company,  the  Buck- 
eye Malleable  Iron  and  Coupler  Company,  the  Railroad  Supply 
Company,  of  Chicago,  with  headquarters  at,  Atlanta,  Ga.,  has  ac- 
cepted a  position  as  railroad  representative  of  the  American  Steam 
Gauge  and  Valve  Manufacturing  Company,  Baston.  Ma.s.s.,  with 
branch  offices  at  New  York,  Chicago,  Philadelphia  and  Atlanta.  Ga. 
Mr.  Wilhelm  has  spent  the  greater  portion  of  his  life  in  actual 
railroad  service  and  it  will  be  remembered  that,  in  1893,  he  was, 
on  the  recommendation  of  the  majority  of  the  railroads,  appointed 
superintendent  of  transportation  at  the  World's  Fair  in  Chicago. 
After  the  close  of  the  exposition,  he  took  up  the  active  business  of 
railroad  supplies,  which  he  has  followed  up  to  the  present  timet  Mr. 
Wilhelm  has  been  very  prominently  mentioned  for  the  position  of 
superintendent  of  tran.sportation  at  the  St.  I»uis  Exposition,  but  he 
prefers  to  remain  in  the  railroad  supply  busine.ss.  The  American 
Steam  Gauge  and  Valve  Manufacturing  Company  now  have  the 
largest  plant  in  the  country  devoted  to  the  manufacture  of  steam 
and  other  gauges,  safety  valves,  steam  engine  indicators,  whistles 
and  steam  supplies  in  general,  and,  being  the  oldest  house  in  this 
country  in  their  particular  line.  Mr.  Wilhelm  will  certainly  be  able 
to  keep  up  bis  reputation  of  representing  one  of  the  best  concerns. 


Ai'HiL,  1904. 
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RAILWAY  SHOPS. 


UY    K.    II.    SOL'LE. 


XII 


THE  ROl'.NDHOUSE. 


At  the  annual  convention  of  the  Master  Mechanics'  Associa- 
tion in  1900  it  was  decided  to  appoint  a  special  committee  to 
report  on  the  question,  "What  should  be  the  arrangement  and 
accessories  of  an  up  to-date  roundhouse;"  the  committee  re- 
ported in  1901.  was  continued  and  enlarged,  and  reported 
finally  in  1»02,  since  which  time  the  conclusions  then  reached 
have  been  reflected  in  many  cases  of  modern  practice.  The 
systematic  and  thorough  inquiry  into  and  discussion  of  this 
important  subject  was  the  logical  result  of  events;  the  gradual 
increase  in  the  size  and  weight  of  engines,  and  the  increased 
mileage  required  of  them  (both  on  account  of  press  of  business 
and  more  critical  operating  supervision)  had  emphasized  the 
fact  that  promptness,  thoroughness,  and  efficiency  at  round- 
houses was  the  keynote  of  the  situation,  if  improved  results 
were  to  be  expected.  The  result  of  this  agitation  was  salutary, 
as  it  is  evident  that  the  present  temper  of  operating  officers  is 
to  provide  roundhouse  facilities  which  are  fully  up-to-date. 

The  roundhouse  plan  is  always  mapped  out  with  reference  to 
its  possible  ultimate  completion  to  a  full  circle,  even  though 


but  a  few  stalls  are  built  at  the  outset;  it  is  therefore  necessary 
to  assume  the  number  of  stall  segments  corresponding  to  the 
full  circle,  and,  further,  it  is  desirable  to  simplify  the  engineer- 
ing work  of  laying  out  the  structure  on  the  ground  by  adopting 
such  a  total  number  of  stalls  (in  the  full  circle),  that  the 
central  angle  suuiended  by  each  may  be  expressed  in  degrees 
and  integral  minutes  (without  the  use  of  seconds  of  arc). 
Assuming  a  minimum  of  30  stalls  and  a  maximum  of  60  stalls 
as  limits  within  which  practice  is  likely  to  be  confined,  it  is 
found,  by  re'^olving  21,t)00  (minutes  of  arc  corresponding  to 
3t>0  degrees)  into  its  prime  factors,  and  making  combinations 
of  the  same,  that  the  total  number  of  stalls  in  the  full  circle 
must  be  either  30,  32,  36,  40,  45,  48.  50,  54,  or  60. 

Again,  it  is  necessary  to  assume  the  center  to  center  distance 
between  door  posts  on  the  inner  circle;    this  will  usually  be 
from  13  ft.  to  14  ft.:  there  are  so  very  few  cases,  in  practice, 
-outside  of  these  limits  that  it  is  unnecessary  to  consider  them; 
the  13  ft.  spread  is  practicable  with  structural  steel  posts,  and 
the  14  ft.  spread  may  be  necessary  with  timber  posts;   in  any 
case  it  is  well  to  make  the  working  clearances  through  these 
track  pit  doors  as  liberal  as  i)ossible,  as  doors  warp,  tracks 
settle,  and  engines  lean,  and  combinations  of  these  factors  may 
wreck  doors  or  cabs:  on  the  other  hand,  the  greater  this  door 
post  spread,  the  greater  the  diameter  (both  inside  and  outside) 
of  the  roundhouse,  and  therefore  it  must  be  judiciously  chosen. 
The  Master  Mechanics'  report  of  1902  advised  that  the  span 
should  be  80  ft.  and  several  roundhouses  of  that  span   were 
subsequently  built  in  various  parts  of  the  country;   the  I  am- 
bert's  Point  house  of  the  Norfolk  and  Western,  although  built 
in  1891,  had  a  span  of  84  ft.,  and  there  has  been  a  marked  ten- 
dency to  increase  the  span  over  the  80  ft.  standard   recom- 
mended in  1902;  for  instance  the  houses  at  Mason  City,  la.  (C. 
&  N.  W.)   and  Chicago,  111.    (C.  £  N.  W.),  are  of  84  ft.  span, 
while  those  at  Fairmont.  Va.   (B.  &  O.),  Glenwood.  Pa.   (B.  & 
O.),  and  Holloway,  O.  (B.  &  O.).  are  of  91  ft.  span,  or  approxi- 
mately 90  ft.  from  center  to  center  of  roof  truss  bearings, 
which  appears  to  be  the  maximum  so  far  attained. 

The  cross  section  adopted  will  be  influenced  largely  by  the 
conception  of  economy  which  prevails  in  the  minds  of  the 
officers  having  the  deciding  voice:  if  first  cost  is  the  prime 
consideration,  a  flat  (or  nearly  flat)  roof  supported  by  posts, 
and  with  minimum  head  room,  will  probably  be  used;  if  oper- 
ating efficiency,  and  economy  in  handling  and  maintaining  en-. 
gines  are  the  principal  objects  in  view,  posts  will  be  eliminated 
and  head  room  increased. 

Fig.  7  gives  six  cross  sections  from  actual  practice:  it  will 
be  noticed  that  Moline  has  three  posts,  Collinwood  and  Rens- 
selear  two,  and  Lambert's  Point  one,  while  Fairmont  and  Mc- 
Kees'  Rocks  have  none;  in  all  these  designs  the  engines  head 
out  which  may  be  accepted  as  standard  practice;  this  gives 
maximum  space  at  the  machinery  end  of  the  engine  where  most 
of  the  repair  and  maintenance  work  is  to  be  done;  good  light 
being  very  necessary,  and  good  height  contributing  to  good 
ventilation,  it  is  logical  to  aim  at  construction  which  makes 
the  outer  circle  wall  higher  than  the  inner  circle  wall,  and 
which  brings  the  peak  of  the  roof  over  the  general  region  of 
the  smoke  stack  and  the  steam  dome:  this  is  accomplished  at 
Lambert's  Point.  Fairmont,  and  McKees'  Rocks.  Compromise 
sections  are  found  at  Glenwood.  Pa.,  and  Hoiioway,  O.  (B.  &  O. 
points),  where  a  section  similar  to  Moline  is  used  with  the  left 
hand  post  omitted,  a  deep  truss  being  introduced  between  the 
outer  wall  and  middle  post,  thus  eliminating  that  particular 
post  which  would  be  most  in  the  way  of  the  repair  men.  In 
some  Russian  and  French  roundhouses  the  house  and  turn- 
tables are  covered  by  a  roof  supported  on  arched  trusses  but 
this  of  course  implies  a  full  circle,  and  there  are  few  such 
houses  in  this  country.  The  Central  Railway  Club  recom 
mended,  through  a  committee  report  in  1900,  that  roundhouse 
roof  trusses  should  always  be  made  of  timber,  as  metallic 
trusses  cause  moisture  to  condense  and  drip,  bat  t  lis  re'^om- 
mendation  is  seldom  followed. 

Overhead  electric  traveling  cranes  are  being  introduced  in 
roundhouses;  at  Wilmington,  Del.  (P.  R.  R.)  a  new  house  has 
been  put  up  with  provisions  for  a  crane  runway  to  carry  a 
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crane  covering  the  outer  portion  of  tlie  span  (the  crane  has  not 
yet  been  installed,  however) ;  in  this  case  smoke  jacks  can  not 
be  used,  and  some  form  of  roof  ventilator  must  be  depended  on 
to  carry  off  the  smoke;  it  is  understood  that  at  another  Penn- 
sylvania roundhouse  there  will  be  a  traveling  crane  over  the 
inner  segment,  whicji  arrangement  will  permit  of  the  use  of 
smoive  jacks  as  usual.  The  Baldwin  Locomotive  works  have  a 
new  roundhouse  at  27th  St.,  Philadelphia,  with  a  traveling 
crane  in  actual  use. 

The  length  of  the  engine  pits  varies,  but  it  will  be  noticed 
from  Pig.  7  that  60  ft.  is  common  practice.  Ventilation  can 
best  be  considered  in  connection  with  the  cross  section,  and 
different  arrangements  will  be  seen  in  Fig.  7.  Lambert's  Point 
is  without  smoke  jacks,  but  has  a  continuous  slatted  peak  ven- 
tilator which  has  been  found  to  be  very  effective,  and  is  well 
adapted  to  the  mild  climate  of  Virginia;  Fairmont  and  Mc- 
Kees'  Rocks  have  both  smoke  jacks  and  peak  ventilators  on  the 
same  axis;  CoUinwood  has  smoke  jacks  with  auxiliary  ventila- 
tions through  collars  around  them,  and  other  places  have 
various  combinations  of  smok^^  jacKs  and  sp?cial  ventilators  of 
var  ous  types. 


and  in  their  final  report  of  1902  made  no  mention  of  it  what 
ever. 

Tables  19  and  20  give  the  essential  engineering  data  for  lay 
ing  out  roundhouses  of  from  30  to  60  stalls  (in  the  full  circle j 
having  inner  door  posts,  either  13  ft.  or  14  ft.  centers,  and 
having  a  span  of  either  80  ft.,  85  ft.,  or  90  ft.;  the  diameters  of 
the  outer  circles  and  the  lengths  of  the  outer  chords  for  spans 
intermediate  between  80  ft.  and  85  ft.,  or  between  85  ft.  and 
90  ft.  may  be  interpolated  in  either  table.  The 
extreme  case  would  be  a  60  stall  house  of  90  ft.  span 
with  door  posts  14  ft.  center  to  center,  in  which  case 
the  diameters  would  be,  inner  circle  267.5  ft.,  and  outer  circle 
447.5  ft.  It  will  be  noticed  that  all  the  values  in  the  tables 
progressively  increase,  excepting  only  the  lengths  of  the  outer 
chord,  which  decrease,  and  cause  a  corresponding  reduction  of 
working  space  at  and  near  the  front  ends  of  the  engines;  this 
fact  should  be  borne  in  mind  in  selecting  a  standard  round- 
house, and  may  account  for  the  fact  that  full  circles  of  45.  48, 
and  50  are  popular,  although  other  considerations  (such  as  the 
amount  of  land  available)  of  course,  have  3  large  influence. 


L.\M  BERTS      POINT,      VA. 
.NORFOLK     &    WESTKRX    RAILWAY. 


FAIRMONT,    W.    VA. 
BALTIMORK    &    OHIO    RAILROAD. 


MCKEES    ROCKS,    PA. 
PITTSBURG  &  LAKE  ERIE  RAILROAD. 


COIXI.WVOOU,    OHIO. 

LAKE      SHORE      &       MICHlliAX       SOL  THiaj.N 

RAILWAY. 


RENSSELAER,    N.    Y. 
NEW  YOBK  CENTRAL  RAILROAD. 


MOLIXE,    ILLS. 
CHICAC.O,    ROCK     ISLAND    &    PACIFIC    RAIL- 
WAY. 


Flu.    7. — SECTIONS   OF   SIX    REPRESEXTATIVE    ROUNDHOUSES. 


Smoke  jacks  are  made  in   various   forms;    either  metal   or 
wood.   and.   if  metal,  either  of  sheet  iron   or  i  ast   iron,   either 
fixed  or  telescopic,  and.  latterly  sometimes  swinging,  so  that 
when  dropped  over  the  stack  of  the  engine  they  may  be  with- 
drawn without  damage  to  the  smoke  jack;  wooden  smoke  jacks 
are  usually  given  at  least  three  coats  of  fire  proof  paint,  and  are 
put  together  with  copper  nails  and  brass  screws;  at  Glenwood, 
Fa.  (B.  &  o.).  and  McKees'  Rocks,  Pa.  (P.  &  L.  E.)  the  cone 
bottom  is  replaced  by  a  pyramidal  part  which,  while  only  a 
little   wider  than   the  head  of  the  stack,   is  elongated  in  the 
direction  ot  the  track    (at  McKees'  Rocks  to  about  14  ft.)   so 
that  the  engine  does  not  have  to  be  placed  with  its  stack  on  the 
axial  line  of  the  smoke  jack,  but  may  stand  several  feet  either 
way  from  a  central  position.     In  some  cases  smoke  jacks  are 
provided  with   dampers,  to  prevent  down   drafts  of  cold   air, 
when  the  stall  below  is  not  o<cupied,  but  they  are  something 
extra  to  handle  and  of  doubtful  value.    At  the  new  roundhouse 
of  the  Baldwin  Locomotive  Works,  where  regular  smoke  jacks 
can  not  be  used  on  account  of  overhead  cranes,  a  special  curved 
siphon  pipe  is  dropped  into  position  by  the  crane  when  it  is  de- 
sired to  fire  up  an  engine;  the  upper  end  of  the  pipe  covers  the 
top  of  the  smoke  jack   and   the   lower  end   connects  with  an 
underground  flue  which   leads  off  to  a  brick  stack.     The  diffi- 
culty of  the  smoke  jack  problem  is  illustrated  by  the  fact  that 
the  Master  Mechanics'  Committee  in  their  preliminary  report 
of  1901  said  that  on  this  detail  they  were  "unable  to  agree." 


In  many  roundhouses  fire  walls  are  introduced  dividing  the 
house  up  into  segments,  and  in  one  case  at  least  (Sault  Ste 
Marie,  Canada)  the  entire  structure  is  fire  proof,  the  walls 
being  of  stone,  the  posts  and  beams  of  steel,  and  the  roof  of  con- 
crete on  expanded  metal.  A  most  essential  point  from  an  oper- 
ating standpoint  is  that  tracks  on  opposite  sides  of  the  turn- 
table shall  be  absolutely  in  line  with  the  turntable  track  when 
the  turntable  is  in  either  of  its  two  reversed  positions.  The 
actual  number  of  stalls  to  be  erected  at  a  given  roundhouse 
point  is  dependent  on  many  operating  conditions,  and  need  not 
be  considered  here.  At  West  Albany,  N.  Y.  (N.  Y.  C.)  there  are 
two  half  roundhouses  instead  of  a  single  full  circle  house; 
although  this  arrangement  may  have  been  necessitated  by  land 
limitations,  yet  it  possesses  several  advantages  from  an  oper- 
ating standpoint;  the  breakdown  of  a  turntable  can  block  In 
only  half  the  engines,  the  engines  in  both  houses  are  very  ac- 
cessible to  and  at  minimum  distance  from  the  machine  shop 
annex,  which  is  in  an  intermediate  T  shape  building,  and 
finally  additional  tracks  for  standing  engines  on  can  be  pro- 
vided, radiating  from  the  two  turntables,  so  that  the  combina- 
tion has  the  housing  capacity  of  one  full  house,  but  the  stand- 
ing capacity  of  two  full  houses. 

Turntable  diameters  range  from  70  ft.  up,  only  one  re- 
corded installation  since  1902  having  the  smaller  diameter  of 
65  ft.;  on  the  other  hand,  at  Moline,  III.  (C.  R.  I.  &  P.),  the 
diameter  is  75  ft.  and  at  Fairmont,  Va.,  Glenwood,  Pa.,  and 
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llolloway,  0.  (B.  &  0.  points),  it  is  80  ft.  The  larger  tables  are 
revolved  more  easily  on  account  of  the  longer  leverage,  give 
more  latitude  in  balancing  engines  of  different  types  and  with 
different  loads  of  water  and  coal  in  their  tenders,  and  enable 
iiostlers  to  move  engines  more  freely  and  make  better  time  in 
liandling  them.  As  frogs  at  the  turntable  pit  edge  are  to  be 
avoided  where  conditions  permit,  a  column  has  been  intro- 
duced in  tables  19  and  20  to  indicate  the  minimum  possible 
diameters  which  can  be  used;  the  values  are  based  on  the 
use  of  80-lb.  rails  (Am.  Soc.,  C.  E.  section),  with  a  minimum 
distance  of  %  in.  from  base  to  base  at  edge  of  pit;  it  will  be 
seen  that  frogs  may  be  avoided  by  using  a  70-ft.  turntable  with 
1(»  or  less  stalls  in  the  full  circle,  or  an  80-ft.  turntable  with 
4.'>  or  less.  Sometimes  the  number  of  stalls  (in  the  full  circle) 
and  the  turntable  diameter  are  so  chosen  as  to  permit  of 
•nose"  frogs,  or  frog  points,  which  are  not  as  objectionable  as 
mil  frogs;  such  is  the  case  at  Moline,  111.  (C.  R.  I.  &  P.),  wnere 
a  48  stall  un  the  full  circle)  house  has  a  75-ft.  turntable. 

Drop  pits  are  absolutly  essential  in  every  large  round- 
house, and  are  very  convenient  and  useful  even  in  a  small  one; 
in  the  latter  case  the  minimum  requirement  is  a  drop  pit  for 
engine  truck  wheeis,  but  a  still  better  arrangement  is  a  com- 
l)ination  pit  which  will  permit  of  dropping  and  withdrawing 
a  pair  of  truck  wheels,  and  will  also  permit  of  dropping,  with- 
out withdrawing,  a  pair  of  driving  wheels,  so  that  a  journal  or 
a  driving  box  may  be  examined;  in  larger  houses  separate  drop 
I)its  for  truck  wheels  and  driving  wheels  are  justified.  The 
St.  Louis  &  San  Francisco  have  a  form  of  continuous  ring  pit 

TABLES  19  AND  20. DATA  FOB  ROUNDHOUSES. 
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in  some  of  their  roundhouses  so  that  a  pair  of  truck  wheels 
may  be  removed  from  any  engine  standing  in  the  house;  in 
many  places  there  are  examples  of  drop-pit  installations  on  a 
liberal  scale,  as,  for  instance,  at  Fairmont.  Va.  (B.  &  O), 
where,  in  a  24  stall  house  there  are  drop  pits  for  drivers  under 
five  tracks,  and  for  truck  wheels  under  two.  Drop  pits  are 
u.sually  rectilinear,  in  which  case  the  pit  can  be  at  right 
angles  to  not  more  than  one  track,  but  at  Elizabethport.  N.  J. 
(C.  R.  R.  of  N.  J.),  and  Dubois,  Pa.  (B.  R.  &  P.),  they  are 
built  to  an  arc  of  a  circle,, and  therefore  cross  all  tracks  at 
right  angles.  Drop  pits  have  hitherto  been  usually  equipped 
w.ta  hydraulic  hand-power  lifts,  but  it  is  understood  that  the 
new  Blair  Furnace.  Pa.,  house  of  the  P.  R.  R.  is  to  have  drop 
i'lts  of  novel  construction  and  fitted  with  electric  lifts. 

The  roundhouse  floor  should  be  hard  and  firm  and  non-ab- 
sorbent; a  wooden  floor  is  comfortable  to  work  on,  but  if 
properly  maintained  is  very  expensive  in  the  long  run;  for  a 
thoroughly  satisfactory  floor  a  concrete  base  seems  to  be 
necessary,  but  the  wearing  surface  may  be  either  cement  or 
vitrified  brick,  and  if  the  latter  either  simply  bedded  in  sand 
Jjr  fluphed  with  tar.  Between  end  of  pit  and  entrance  doors  a 
angpway  through  the  concrete  can  be  nicely  formed  by  put- 
"ng  a  rail  on  its  side  with  its  head  against  the  web  of  the 
track  rail. 

"ay  lighting  has  been  touched  upon  when  considering  the 


best  form  of  cross  section;  night  lighting  is  best  accomplished 
by  incandescent  electric  lights  inside  the  house,  and  arc  lights 
outside;  a  good  arrangement  of  the  inside  lights  is  a  ring  of 
lights  in  the  outer  gangway  always  burning,  and  rows  of  lights 
down  each  bay  to  be  turned  on  or  off  as  needed;  there  should 
be  plenty  of  sockets  for  portable  lights  either  on  posts  or  in 
pits  or  both.  Heating  by  hot  air  from  a  fan  is  most  satisfac- 
tory, especially  if  the  dampers  are  so  arranged  that  a  large 
volume  of  hot  air  can  be  delivered  under  an  engine  in  one  pit 
and  quickly  thaw  it  out. 

In  an  up-to-date  roundhouse  complete  piping  systeme  are 
provided  for  steam,  air,  cold  water,  hot  water  (for  washing), 
and  blow  off;  the  Master  Mechanics'  committee  recommended 
that  the  steam  and  air  lines  should  be  overhead,  and  all  others 
in  an  annular  pit.  Duplex  pumps  yielding  not  less  than  100-lb. 
hose-nozzle  pressure  should  be  installed  for  washout  purposes. 
Every  large  roundhouse  should  have,  and  most  recent  ones 
do  have,  an  annex  in  which  are  usually  housed  a  machine  shop, 
smith  shop,  engineer's  room,  store  house,  oil  house  and  power 
plant;  the  annex  at  Clinton.  la.  (C.  &.  N.  W.),  for  instance,  is 
60  ft.  by  i40  ft.,  and  at  Glenwood.  Pa.  (B.  &  O.),  is  70  ft.  by 
131  ft.  The  oil  house  is,  of  course,  often  isolated.  The  outfit 
of  tools  generally  considered  essential  for  an  active  round- 
house <;:iould  include  one  small  lathe  (12  to  16  ins.),  one  large 
lathe  (24  to  30  ins.),  one  good  strong  drill  press  (30  to  36  ins.), 
one  bolt  cutter,  one  shaper  (stroke  24  Ins.  and  up),  possibly  a 
planer  (30  by  30  ins.  at  smallest),  and  a  blacksmith  forge; 
this  list  may  be  enlarged  at  very  active  points. 

The  track  approaches  to  a  roundhouse  are  often  a  point  of 
congestion,  and  their  arrangement  has  been  given  much  study 
in  recent  years;  the  essentials  are  separate  tracks  for  incom- 
ing and  outgoing  engines,  convenient  facilities  for  supplying 
coal,  sand,  and  water,  and  for  removing  ashes;  the  coal,  sand 
and  ash  facilities  should  be  on  the  incoming  tracks,  and  the 
water  facilities  accessible  from  both  incoming  and  outgoing 
tracks.  The  Pennsylvania  is  introducing  inspection  pits  on 
roundhouse  approach  tracks,  the  idea  being  that  If  repairs  are 
found  necessary,  material  can  be  assembled,  arrangements 
made  in  advance  (while  engine  is  still  on  the  ash  pit)  and  time 
saved.  =  -  '  .  ^"-v-'V 

At  the  Union  Station,  St.  Louis,  owing  to  space  restrictions, 
fi2  stalls  are  provided  in  three  rectangular  houses  which  are 
served  by  five  transfer  tables  working  in  three  pits;  in  such 
an  arrangement  there  are  no  waste  comers,  but  on  the  other 
hand  the  plant  must  be  supplemented  by  a  turntable  or  a  Y 
on  which  to  turn  engines. 

(To  he  continved.)  . 


The  R.\iLRO\n  Y.  M.  C.  A. — The  outlook  for  1904  includes 
prospective  buildings  at  two  points  in  Ontario,  one  in  Alabama, 
two  in  Arkansas,  two  in  Indian  Territory,  one  in  Kansas,  one 
in  Maine,  two  in  Massachusetts,  two  in  Michigan,  one  in  Mis- 
souri, one  in  New  York,  two  in  Utah,  one  in  West  Virginia. 
These  buildings  are  to  be  erected  with  the  co-operation  of  the 
railroad  men  and  twenty  railroad  systems.  In  most  cases  the 
railroad  appropriations  have  been  made  conditional  upon  a 
portion  of  the  cost  being  secured  in  subscriptions  from  the 
men  and  their  friends.  At  several  of  these  points  the  buildfngg 
are  now  being  erected.  The  growth  of  the  Young  Men's  Chris- 
tian Association  is  due,  not  only  to  the  fact,  that  it  has  the 
hearty  support  and  co-operation  of  the  railroad  (<vrh«rations 
and  their  employees,  but  also  very  largely  to  the  fact  rWat  the 
associations  have  always  had  the  influence  and  prdrtical 
co-operation  of  far  sighted,  broad-minded  and  liberal  Christian 
men.  The  work  as  organized  and  conducted,  adapts  itself  to 
railroad  men  of  every  branch  of  service,  and  permits  all  of 
whatever  belief  to  enjoy  the  benefits  of  membership. 


An  international  engineering  congress  will  be  organized  by 
the  American  Society  of  Civil  Engineers  in  connection  with 
the  World's  Fair  at  St.  Tx>ms.  Information  as  to  the  mpmber- 
ship  and  papers  to  be  presented  may  be  obtained  from  Mr.  C. 
W.  Hunt,  secretary  of  the  American  Society  of  Civil  Engineers. 
New  York  City. 
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AN  IMPORTANT  NEW  TERMINAL  -  YARD  LIGHTING 
AND  POWER  PLANT. 


WEEHAWKEN,    X.    J. 


WEST    SHORE    RAILROAD. 


III. 


{Continued  from  page  92.) 


UOILKK    FKEI)    AM»    BLOW-OFF    I'IPINU. 


The  care  taken  in  the  design  at  the  Weehawlcen  power  plant, 
of  these  two  very  important  features  of  the  boiler  equipment, 
the  boiler  feed  and  blow-off  piping,  makes  them  very  interest- 
ing and  worthy  of  note.  The  troublesome  leakage  at  blow-off 
valves  is  carefully  provided  against  and  the  possibility  of 
shut  down  of  any  boiler  due  to  lack  of  feed  water  supply  will 
be  eliminated  by  a  duplicat'C  system  of  feed  piping.  The  ar- 
rangements of  both  the  feed  and  the  blow-off  systems  of 
piping  are  clearly  shown  in  the  two  basement  plans  which  are 
presented  in  this  article. 

The  boiler  feed  piping  system  is  carried  entirely  in  the 
ijasement  just  below  the  boiler  room  floor,  extending  above 
at  points  to  <onnect  with  boiler  feed  pumps,  economizers,  feed 
water  heater  and  boilers.  The  duplicate  sources  of  water 
supply  for  the  boiler  feed  pumps  are  shown  at  the  southwest 
corner  of  the  boiler  room  basement,  where  connections  are 
made  with  the  high  and  low  pressure  water  mains  of  the 
city  of  Weehawken,  N.  J.;  the  duplicate  suction  connections, 
eac.i  of  which  is  of  6  inch  pipe,  lead  through  Worthington 
water  meters  to  the  feed  pumps.  The  pumps  deliver  through 
the  feed  water  heater,  in  the  boiler  room,  to  the  economizers, 
and  from  thence  on  to  the  duplicate  4  inch  feed  mains  in  the 
basement,  from  which  the  feed  connections  are  made  to  the 
boilers.  The  feed  connections  to  the  boilers,  which  are  made 
at  the  base  of  each  of  the  three  stpam  drums  of  each  boiler, 
are  clearly  shown,  together  with  other  important  connec- 
tions in  the  ])oiler  feed  system,  in  the  inset  supplement  il- 
lustrating this  power  plant,  which  appeared  in  the  preceding 
issue. 

The  connections  provided  in  the  feed  system  are  very  flex- 
ibly arranged.  Either  the  feed  water  heaters,  or  the  economiz- 
er, may  be  by-passed,  or  both  may  be  by-passed  at  once;  in  this 
way  either  one,  or  both  of  the  feed  pumps,  may  deliver  either 
cold  or  heated  water  to  the  boilers  through  either  leg  of  the 
duplicate  system  of  feed  piping.  The  necessary  valves  are 
conveniently  arranged  so  as  to  make  these  changes  possible 
with  the  least  amount  of  trouble.  The  entire  feed  system  is 
piped  with  the  "special  full  weight"  grade  of  galvanized  mild 
steel  pipe  and  is  tested  with  the  '"high  pressure"  test  of  400 
lbs.  hydrostatic  for  48  hours.  Excessive  pressure  in  the  feed 
system,  due  to  a  delivery  pipe  from  the  pump  becoming  clogged, 
is  prevented  by  a  relief  valve  located  in  the  delivery  of  each 
pump. 

Two  boiler  feed  pumps  are  provided  in  duplicate,  each  of 
which  is  capable  of  feeding  the  entire  equipment  of  boilers. 
The  pumps  are  Worthington  outside-packed-plunger  pressure 
pumps  with  "pot"  valves  fitted  to  handle  cold  water;  each  has 
steam  cylinders  12  ins.  in  diameter  and  water  cylinders  7V2 
ins.  in  diameter,  with  a  common  stroke  of  10  ins.  The  ca- 
pacity of  each  pump  is  22.000  gallons  of  water  per  hour  de- 
livered against  a  pressure  of  300  lbs.,  with  a  piston  speed  of 
not  over  100  ft.  per  min.  They  are  located  conveniently 
for  access  in  the  open  space  on  the  boiler  room  floor  adjacent 
to  the  base  of  the  stack.  The  feed  water  neater  is  located  di- 
rectly above  the  feed  pumps  upon  a  special  steel  platform,  as 
shown  in  the  boiler  room  view  in  the  inset.  It  is  a  vertical 
Wainwright.  closed  tube  type  heater,  having  300  sq.  ft.  of 
heating  surface;  the  guarantee  accompanying  this  heater  is 
that  it  Is  capable  of  raising  the  temperature  of  70,000  lbs.  of 
feed  water  per  hour  from  40  deg.  F.,  to  100  deg.  F.,  with  7,000 
lbs.  of  exhaust  steam  at  atmospheric  pressure. 


The  blow-off  piping  system  includes  not  only  the  three 
blow-off  connections  from  each  boiler,  but  also  one  from  each 
economizer  and  one  from  the  feed  water  heater.  All  these 
deliver  to  a  4  inch  blow-off  main  in  the  basement  which  leads 
to  a  special  blow-off  tank,  of  interesting  design,  which  is  for 
the  purpose  of  allowing  the  vapor  to  collect  and  escape  into  the 
atmosphere.  From  this  tank  a  6  inch  overflow  line  leads  to  the 
sewer.  The  blow-off  connections  from  each  boiler  consist  of 
tnree  2\(i  inch  asbestos-packed  blow-off  cocks  at  the  mud  drum, 
each  of  which  is  connected  to  the  blow-off  main  through  a 
2>4  inch  Cadman  angle  blow-off  valve.  Thus  each  of  the 
three  separate  connections  are  provided  with  two  special  valves, 
in  series  and  located  as  close  to  each  other  as  possible — the 
most  approved  practice  for  preventing  destructive  and  annoy- 
ing leakages.  The  entire  piping  for  the  blow-off  system  is 
flange  connected,  and  tested  for  high  pressure  service.  An 
important  feature  of  this  piping  system  is  that  tees  and  crosses 
are  used  in  place  of  elbow  flttings  at  all  points  possible,  blank 
flanges  being  applied  on  the  vacant  sides  to  permit  ready  access 
for  cleaning  out  pipes. 

The  l)Iow-off  tank,  which  is  located  in  the  basement  imme- 
fliately  beneath  the  feed  pumps,  is  a  horizontal  cylindrical  tank, 
4  ft.  in  diameter  and  11  ft.  long,  with  convex  heads  in  one 
piece,  the  test  pressure  designed  for  being  200  lbs.  per  sq.  in. 
Two  inlets  on  the  top  receive  the  blow-off  connections  from  the 
boilers,  etc.,  while  a  third  connection,  of  6-in.  pipe,  leads  from 
the  top  of  the  tank  out  through  the  roof  to  discharge  the  vapors 
of  the  hot  blow-off  to  the  atmosphere.  The  overflow  connec- 
tion, of  6-in.  pipe  leading  to  the  sewer,  is  taken  from  the  side 
of  the  tank  so  that  the  tank  always  remains  about  half  full. 

STEAM   PIPING. 

The  arrangement  of  the  main  steam  piping  system  is  well 
shown  in  the  plan  and  elevation  views  of  the  power  house 
which  were  presented  in  the  inset  supplement  to  the  preceeding 
issue.  The  system  begins  at  the  10-in.  automatic  non-return, 
emergency  and  hand-stop  valves  on  the  manifold  connections 
from  the  three  superheaters  of  each,  boiler,  and  from  these 
10-in.  pipes  lead  through  easy  bends  to  the  12-in.  longitudinal 
steam  header,  on  the  boiler  room  side  of  the  division  wall, 
from  which  the  delivery  connections  are  made  to  the  engines 
and  to  the  auxiliary  steam  piping  system.  The  entire  system  is 
laid  out  with  great  care  to  provide  for  expansion,  by  bends  and 
anffes.  Tl^  pipe  used  is  the  "special  full  weight"  grade  of 
lap-welded,  mild-steel  pipe,  and  the  entire  system  was  tested 
throughout  with  the  high  pressure  test  of  400  lbs.  hydrostatic 
for  48  hours  continuously. 

The  interesting  feature  of  this  steam  piping  is  the  arrange 
ment  of  the  main  header  and  the  provision  for  expansion.  As 
shown  in  the  plan  and  cross  section  views  in  the  inset,  the 
steam  header  is  carried  on  a  pipe  gallery  at  the  rear  of  the 
economizer  setting,  at  a  height  of  19  ft.  6  ins.  above  the  boiler 
room  floor;  where  the  gallery  is  interrupted  by  the  base  of  the 
stack,  the  header  is  carried  around  it  by  a  loop  with  double 
elbow  vertical  off-sot  connections  at  each  end,  which  make  ex- 
cellent provision  for  expansion — this  is  best  shown  in  section 
D-D  in  the  inset.  The  header  is  arranged  in  sections,  not  on 
the  loop  system,  but  so  as  to  permit  individual  connections  be 
tween  adjacent  boilers  and  engines;  the  entire  header  is  broken 
up  by  stop  valves  into  four  sections,  each  of  which  sections  con 
nects  with  one  boiler  and  one  engine.  This  is  a  very  flexible 
and  convenient  arrangement  of  the  piping  system,  as  in  thif 
way  the  equipment  may  be  sectionalized  into  four  practically 
separate  and  individual  power  plants. 

The  gallery  supports  for  the  header  are  carried  partly  by  the 
division  wall  and  partly  by  rods  from  the  roof  trusses.  The 
header  rests  upon  two  6-in  12'4-lb.  I-beams  running  along  the 
outer  edge,  being  fastened  rigidly  at  the  middle  point  of  each 
portion!  of  the  gallery  and  allowed  to  expand  in  either  direction. 
The  provision  for  expansion  at  the  intermediate  points  of  sup 
port  are  shown  in  the  detail  of  the  roller  bearing  saddle,  each 
of  which  permits  of  about  6  ins.  of  ftee  and  easy  movement.  The 
l)ipe  saddle  is  arranged  to  move  upon  three  pipe  rollers,  and 
these  in  turn  roll  upon  a  smooth  plate  clamped  to  the  I-beani 
base;    the  three  pipe  rolls  are  held  together  by  a  novel  side 
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plate  distance  piece  arrangement,  as  shown,  which  keeps  them 
in  place  relative  to  each  other. 

Each  boiler  connection  has  a  10-in.  stop  valve,  not  only  at  the 
boiler  outlet,  but  also  close  to  the  header.  The  engine  connec- 
tions are  each  also  provided,  with  two  valves,  one  the  engine 
throttle  and  the  other  the  angle  valve  just  above  the  header. 
This  is  an  important  provision  to  protect  idle  boilers  or  engines 
in  case  of  leaky  valves.  The  outer  ends  of  the  header  are  closed 
with  blank  flanges.  As  will  be  noted,  all  connections  are  made 
to  the  header  at  the  top  side,  there  being  no  openings  from  the 
lower  side  except  the  drain  connections.  The  connecting  pipes 
are  all  arranged  with  long  radius  bends  to  provide  for  expan- 
sion; the  sharpest  bends  are  those  of  4-ft.  radius,  which  lead 
from  each  section  of  the  header  to  the  auxiliary  steam  header 
in  the  basement  near  the  exhaust  header. 

Drainage  is  carefully  provided  for  in  the  entire  system  of 
steam  piping,  as  well  as  at  the  engines.  Each  section  of  the 
header  has  a  "drop  leg"  of  12-in.  pipe,  with  gauge  glass,  for 
condensation  to  collect  in,  which  is  connected  to  a  steam  trap 
for  automatic  drainage.  The  other  steam  pipes,  including  the 
auxiliary  header,  have  at  all  points  where  water  may  collect 
drop  legs,  formed  by  tees  opening  downward  and  a  section  of 
the  full  size  pipe  extending  down  from  it.  In  all  cases  the  drop 
leg  pockets  extend  down  a  distance  of  24  ins.  or  more,  in  order 
to  form  a  pocket  of  sufficient  capacity  to  hold  a  considerable 
accumulation  of  condensation.  Condensation  is  minimized 
throughout  the  entire  plant,  however,  by  non-conducting  cover- 
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ings  on  all  steam  pipes,  which  are,  in  addition,  re-covered  with 
heavy  canvas  and  painted. 

An  auxiliary  system  of  steam  piping  is  interestingly  arranged 
to  supply  steam  to  the  pumps,  stoker  engines,  exciter  engines 
in  the  engine  room,  and  condenser  pumps  in  the  basement. 
This  auxiliary  header,  which  is  of  6  and  8-in.  pipe  in  sections, 
extends  through  the  engine  room  basement  at  the  rear  of  the 
large  exhaust  header,  as  shown  in  the  accompanying  cross- 
section  D-D,  and  the  basement  plan.  It  consists  of  two  long 
sections  of  8-in.  pipe,  each  fed  from  the  main  steam  header  by 
the  above  mentioned  4-ft.  radius  bends,  and  the  two  joined  to- 
gether at  the  middle  by  a  long-radius  bend  of  6-in.  pipe  to  pro- 
vide for  expansion. 

The  basement  plan  shows  the  details  and  arrangement  of 
connections  of  this  auxiliary  header.  There  is  a  4-in.  branch 
leading  from  it  to  supply  the  pumps  in  the  boiler  room,  and  a 
6-in.  "ring"  connection,  or  loop,  extends  across  the  engine  room 
basement  to  supply  the  exciter  engines  and  condenser  pumps. 
There  are  also  auxiliary  connections  to  the  low-pressure  cylin- 
der of  each  of  the  large  engines,  so  that  in  case  of  starting  or 
emergency,  they  can  be  operated  from  that  cylinder.  The  aux- 
iliary header  is  also  divided  into  two  sections  by  a  stop  valve, 
to  provide  against  complete  shut  down   in  case  of  accident. 

THE  ENGINES. 

The  engine  equipment  consists  of  two  1,200-h.p.  and  two  650- 
h.p.  compound  condensing  Corliss  engines,  direct-connected  to 


3-phase   alternating  current   generators   of    750   and    400    kv  . 
capacity,  respectively.    The  engines  are  of  the  heavy  duty  cro^ 
compound  type,  with  receiver,  and  have  the  generators  local    i 
between  the  cranks;    t^ey  were  built  by  the  Wesj4:nghouse  M 
chine  Company,  to  the  new  and  improved  ho^zontal  Corli  s 
design  recently  perfected  and  introduced  upon  the"liiarket  L 
them.     They  are  designed  to  operate  at  a  throttle  steMn  pre 
sure  of  140  lbs.,  with  500  degs.  F.,  total  heat,  and  at  ap^exhau 
vacuum  of  25  ins. 

The  engines  are  designed  with  particular  care,  in  ref 
to  the  parallel  operation  of  the  generators;    they  all  have  sirT 
ilar  characteristics  of  speed  regulation,  so  that  the  power  d' 
livered  is  proportional  to  the  load,  and  there  is  no  tendency  i 
periodic  transfer,  or  surging,  of  the  load  from  one  engine  t 
another,     xaey  are  further  guaranteed  to  not  vary  in  spee 
in   one   revolution  so  much   as  to  allow  the  generator,   whe 
delivering  from  no  load  to  full  load,  to  advance  ahead  or  fa. 
Ijehind,   a  machine   running  at  absolutely   constant   speed   o 
the  same  number  of  revolutions  per  minute  by  more  than  .1 
of  1  deg.    The  speed  of  any  of  the  engines  can  be  change, 
from  the  switchboard  by  an  electric  speed-changing  attachmen 
to  the  governor;   this  permits  slight  changes  of  speed  whil' 
the  engines  are  running,  and  thus  facilitates  the  synchronizing 
of  alternators  or  the  changing  of  the  load  carried  by  any  en 
gine. 

The  important  dimensions  of  the  1,200-h.p.  engines  are  pre 
sented  in  the  following  table: 

Utameter   of    high    pressure    cylinder 24   Ins. 

Diameter  of  low  pressure  cyhnder 48   ins 

Length    of   stroke    48    In^ 

Speed,    normal   full    load    94    rev.    per    min 

Horsepower,    indicated,    normal 1,200    h.p 

Cut  off,   high   pressure   cylinder,   normal 26   per   cent 

Cut  off,  low  pressure  cylinder,  normal 37  per  cent 

Cut   off,    high   pressure   cylinder,    maximum 75    per   cent 

Diameter   of   crank   shaft,    center 21    ins 

Diameter   of   crank   shaft,    bearings 18    Ins 

Diameters   of  piston    rods,    each 5    ins. 

Face  of  crosshead  gibs 22  ins.  long  by  11  ins.  wide 

('rosshead  pins,  length 9  ins. ;  diameter  8  ins 

Crank  pins,  length 9  ins. ;  diameter  9  ins. 

Main  bearings,  length 36  ins. ;  diameter  18  ins. 

1^'ngth    of    connecting    rods,    c.    to    c 132    ins. 

Diameter   of    connecting    rods,    at    center 6    ins. 

Diameter    of    flywheel 216    ins. 

Width   of   face  x>t   flywheel 17    ins. 

Weight  of  flywheel 60,000    lbs. 

Thi(  kness  of  pi.ston.  H.    P.  Cyl 12   ins. 

Thickness    of    piston,    L.    P.    Cyl 24    ins. 

Diameter   of   main    throttle    valve 8    ins. 

Diameter    of    main    exhaust    valve , 18    ins. 

Length    of    engine,    over    all 33    ft.    6    ins. 

Width  of  engine,   over   all .; 27    ft. 

Height  of  engine,  over  all 12  ft. 

Total  weight  of  engine,  complete 280,000  lbs. 

The  principal  dimensions  of  the  650-h.p.  engines,  which  are 

of  similar  design,  are  also  presented  in  the  following  table: 

Diameter,  of  high  pressure  cylinder 20   ins. 

Diameter  of   low   pressure   cylinder 40    ins. 

Length   of  stroke 42   ins. 

Speed,  normal  full  load 120  rev.  per  min. 


Horse   power,    indicated,   normal ' 648 

Diameter   crank   shaft,    center 17 


h.p. 
ins. 


Diameter  crank  shaft,  bearings 


.15  ins. 


Diameters    of    piston    rods,    each 4%     ins. 

<'rosshead    pins length,    7%     ins.  ;    diameter,    6^4     ins. 

Crank  pins length,  T%    ins. ;  diameter,   7%   ins. 

.Main    bearings length,    30    ins. ;   .diameter,    15    Ins. 

Length  of  connecting  rods,  center  to  center 115%  ins. 

Diameter  of  connecting  rods  at  center 5  ins. 

Diameter   of    fly-wheel .' 180  ins. 

Width  of  face  of  fly-wheel..  .  ..,^> 14  Ins. 

Weight  of  fly-wheel .  i 40,000  lbs. 

Thickness  of  piston,  high-pressure  cylinder 10  Ins. 

Thickness  of  piston,  low-pressure  cylinder 20  ins. 

Diameter   of  main    throttle-valve 7  ins. 

Diameter  of   main   exhaust-valve 14  Ins. 

Length   of   engine,    over   all 28  ft.  8  ins. 

Width  of  engine,  over  all 21  ft. 

Height  of  engine,  over  all 10  ft. 

Total   weight  of  engine,   complete 195,000  lbs. 

The  governors  of  all  the  main  engines  are  of  the  fly-ball  type, 
and  control  the  cut-off  in  both  high  and  low  pressure  cylinders. 
They  are  of  the  safety  type,  so  arranged  that  if  any  part  fails 
or  becomes  disconnected,  the  steam  is  shut  off  so  that  de- 
structive racing  is  not  possible.  The  speed  control  effected  is 
such  that  the  speed  variation  does  not  exceed  2  per  cent,  for  a 
5-lb.  change  in  steam  pressure  above  or  below  normal,  and  3 
per  cent,  when  full  rated  load  is  instantly  thrown  on  or  off.  In 
addition  to  the  safety  feature  of  the  governor  the  engines  are 
equipped  with  safety  stop  regulators  and  stop  valves,  which 
are  arranged  to  automatically  shut  off  the  steam  supply  in  case 
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the  engine's  speed  increases  more  than  5  revolutions  above 
normal. 

The  engines  operating  the  exciters  are  90-h.p.  vertical  cross- 
'omponnd.  non-condensing  engines,  and  are  of  the  standard 
^vpe  built  by  the  Westinghouse  Machine  Company.  Each  of 
'he  two  is  direct-connected  to  a-50-kw.  direct-current  exciter 
ilynamo,  and  operates  at  the  same  initial  steam  pressure  and 
■superheat  as  the  larger  engines.  These  engines  are  also  care- 
'iilly  designed  for  the  same  speed  regulation,  the  maximum 
\aiiation  between  no  load  and  full  load  being  within  IVz  per 
<ent.  The  usual  centrifugal  type  of  shaft  governor  of  the 
Westinghouse  standard  is  used  on  these  engines. 


IMPIXC     SYSTEM     (PLAN     AND     P.ART    Et,E^'ATTON)     IN      BASEMENTS. 

The  important  dimensions  of  these  engines  are  presented  in 

the  following  table: 

Diameter  of  rylinders.  .  .  .  .  HiRh-pressur*".  10  Ins.;    low-pressure,  18  ins 

Length   of    stroke -. lo  ins. 

Speed,  normal  full  load .i  .»......•.,  .t  .320  rev.  per  min. 

Hors^e-power,   indicated,  normal .."'..., .'.;'.> *  . ;>'." ^ 

Cut  -off.   normal    .  . .  ..^  i ,,.... ,.. .,.,.. ;,  i .'.  .vvi .-.  i '»'.-. . . ,  ...  45  per  cent, 
rut-off,   maximum  L..:-^  ;  .V.  ..;.  v^^.  ■..■.■»»-, .  i"..i-.  i' .-r.i. .  -  .  - .  .S."!  percent. 

Diameter  of  trank-shaft.  center i  .^. ...,  .  .4^4  ins. 

Diameter  of  crank-shaft,   bearings ,  :\v.-:.  .  .4%  ins=. 

Wrist-pins .-... .  .^  ... ... ..... . .  .Length,  5  ins. :    dlatn«ter.  2%  Ins. 

Crank-pins.  ....;>•.  ;K;  .-«,:;  ..^..  .  .Length.   ^   ins.:     diameter,   4%  ins. 
Main  bearings  ....;...>>;.,.:.,  .-..Length.  12U.  ins.:    diameter.  4*iins. 

Diameter  of  fly-wheel.. v,..*'...^  ,,:.■* 52  Ins. 

Weight  of  fly-wheel.  ..;......; >......*....-.....  .1.600  lbs. 

Diameter  of  main   throttle-valve ,  .-.  .-.:. ,  ^V .-^i v .  . > 4  ins. 

Diameter  of  main  exhaust-valve .".  . .  ..  ..  ...... .'. Sins. 

Floor  space  of  engine 11  ft.  8  ins.  x  4  ft.  61*.   ins. 

Total  weight  of  engine,   complete 16.500  lbs. 
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The  design  and  coustrjiction  of  the  engines  of  this  plant  are 
the  best  i)ossible.  according  to  our  latest  modern  practice.  The 
cylinders  of  all  the  engines  are  designed  to  permit  two  re- 
borings,  and  their  construction  carefully  provides  for  ex- 
pansion and  contraction.  Metallic  rod  packings  are  used 
throughout  and  each  cylinder  is  covered  with  magnesia  non- 
conducting covering  and  lagged  with  polished  sheet  iron  lag- 
ging, with  polished  corner  strips.  The  cylinders  are  each  pro- 
vided with  special  water  relief,  or  snifting,  valves,  and  are 
drilled  and  tapped  at  each  end  for  indicator  connections. 

The  oiling  system  and  its  piping  is  very  complete.  Each 
engine  has  a  complete  automatic  closed  oiling  system,  in  addi- 
tion to  the  Michigan  triple  sight-feed  lubricators,  and  3-in.  hand 
cylinder  oil  pumps  upon  each  cylinder.  The  oil  system  consists 
of  a  complete  set  of  drip  pans  and  return  pipes  which  collect 
and  lead  the  used  oil  back  through  an  oil  filter  and  purifyer 
to  a  150-gal.  return  tank,  from  which  it  is  pumped  by  a  steam  oil 
pump  to  an  elevated  150-gal.  supply  tank.  From  the  latter 
tank  a  very  complete  piping  system  leads  to  the  various  sight 
feed  oil  reservoirs  and  to  all  other  parts  of  each  engine  which 
require  lubrication. 

The  exhaust  piping  of  this  plant  is  divided  into  two  systems, 
one  of  which  takes  care  of  the  exhaust  from  the  exciter  engines 
the  condenser  pumps,  and  the  boiier  feed  pumps,  and  delivers 
it  to  the  atmosphere  through  the  feed  water  heater  for  heating 
feed  water.  The  other  system  takes  the  exhaust  from  the  main 
engines  and  delivers  it  to  the  condenser;  this  system  is  shown 
in  the  basement  foundation  plan,  shown  herewith.  This  main 
exhaust  consists  of  two  sections,  one  of  2U-in.  and  the  other  of 
3U-in.  cast  iron  pipe,  and  leads  horizontally  through  the  engine 
room  basement  to  the  condenser  connection  outside  the  south 
end  of  the  building. 

The  condenser,  wnich  is  of  the  barometric,  central-jet  type, 
is  located  outside  the  south  enif  of  the  power  house,  elevated 
over  the  hot  well,  and  is  directly  connected  to  a  30  x  20  x  20  x 
24-in.  cross  in  ihe  exhaust  pipe  riser,  on  the  top  side  of  which 
cross  is  the  24-in.  atmospheric  relief  valve,  for  creating  an  open 
air  exhaust  in  case  of  failure  of  the  condenser  system.  The 
condenser  has  two  cast  iron  cones  or  condensing  chambers,  each 
tianged  for  a  20-in.  exhaust  connection,  and  it  also  has  a  10-in. 
cold  water  injection  connection.  A  dry  air  connection  is  pro- 
vided and  a  loin,  tail  pipe  extends  down  from  the  condenser 
chamber  to  the  hot  well. 

The  circulating  water  for  the  condenser  injection  is  furnished 
by  two  steam-driven  centrifugal  pumps  in  the  basement,  which 
take  their  suction  through  special  strainers  and  foot  valves 
from  an  intake  well  receiving  water  from  the  Hudson  River. 
The  suction  connections  are  12-in.  and  the  delivery  lO-in.  pipe, 
which  lead  to  the  injection  nozzle  of  the  condenser.  A  dry 
vacuum  pump  is  also  provided  to  remove  accumulated  air  from 
beneath  the  condensing  cones  and  thus  prevent  breaking  the 
vacuum. 

The(  capacity  of  this  condensing  outfit  is  such  as  to  be  able 
to  take  care  of  a  total  of  55,000  lbs.  of  exhaust  steam  and  main- 
tain vatuum,  when  the  generators  are  running  at  full  rated 
load.  The  combined  capacity  of  the  circulating  pumps  is  suffi- 
cient for  condensing  all  the  steam  at  150  per  cent,  of  the  rated 
load.  The  vacuum  at  the  various  loads  for  which  the  con- 
densing system  is  designed  is  guaranteed  as  follows:  Three- 
quarter  load,  27  ins.;  full  load,  20  ins.;  50  per  cent,  overload, 
25  ins.  The  overflow  and  all  other  piping  is  carefully  arranged 
to  prevent  flooding  the  steam  cylinders  in  any  case. 

E^NCJlNE    BOOM    CRANE. 

The  engine  room  is  provided  with  a  20-ton  single-trolley 
traveling  crane,  of  50-ft.  span,  which  was  furnished  by  the 
Alfred  Box  Company,  Philadelphia,  Pa.  The  bridge,  trolley  and 
hoist  movements  are  all  operated  by  hand  power  from  a  sus- 
pended platform  from  the  bridge.  The  bridge  girders  are  of 
plate  girder  construction  and  so  designed  that  no  portion  re- 
ceives a  maximum  stress  of  over  12,000  lbs.  per  sq.  in.  of  sec- 


tion under  full  load.     The  principal  dimensions  of  this  crane 
are  given  below: 

Span,  center  to  center  of  bridge  truck  wheels 50  ft. 

Wheel  bane  of  bridge  truck  wheels 9  ft. 

Distance,  tenter  to  center  of  bridge  girders 5  ft. 

.Maximum    lift   30  ft. 

Wheel  base  of  trolley 4  %  ft. 

Diameter  of  hoist-rope %  in. 

('apa<'ity  of  crane 20  tons 


CX)MMERCIAL  VALUE  OF    ECONOMIZERS. 

In  a  paper  read  before  the  Philadelphia  Foundrymen's  As- 
sociation, Mr.  A.  H.  Blackburn  said: 

"From  our  records  we  find  that  the  average  life  of  a  well 
built  economizer  is  from  15  to  20  years,  with  ordinary  care 
and  attention,  and  therefore  it  is  a  conservative  basis  to  al- 
low a  6  per  cent,  depreciation.  Prom  records  of  a  number  of 
large  plants  the  cost  of  maintenance  and  repairs  has  not  ex- 
ceeded 1  per  cent.,  but  to  be  on  the  safe  side  allow  2  per  cent. 

"The  value  of  an  economizer  varies  in  proportion  to  the 
cost  of  fuel  and  the  heating  value  of  that  fuel,  and  the  cost 
of  installation  varies  according  to  the  designs  and  conditions 
of  each  particular  plant.  Taking  the  average  manufacturing 
plant,  and  estimating  saving  of  10  per  cent,  in  the  total  fuel 
consumed  during  the  year,  working  300  days  during  the  year 
and  ten  hours  per  day,  the  economizer  will  show  the  follow- 
ing gross  return  on  the  investment: 

Per  cent. 

With  coal  at  |5.00  a  net  ton 48.1 

With  coal  at  •  4.00  a  net  ton 38.5 

With  coal  at    3.50  a  net  ton 33.7 

With  coal  at    3.00  a  net  ton 28.9 

With  coal  at    2.50  a  net  ton 24. 

With  coal  at    2.00  a  net  ton 19.2 

"Subtracting  from  this  gross  return  per  annum  on  the 
investment  the  cost  of  depreciation,  maintenance  and  repairs, 
with  coal  at  a  cost  of  |2  per  ton  delivered  in  the  boiler  house, 
the  economizer  pays  a  good  return  on  the  investment.  If  a 
plant. works  20  hours  out  of  the  24,  as  a  number  of  manu- 
facturing plants  do,  the  return  doubles  up.  This  estimate  only 
takes  into  consideration  the  saving  of  fuel,  to  which  should 
justly  be  added  the  gain  from  the  other  advantages  mentioned 
in  the  first  part  of  this  paper. 

"In  the  above  estimate  I  have  only  considered  the  average 
boiler  plant,  taking  a  conservative  estimate  of  10  per  cent, 
saving,  but  where  hot  furnace  and  other  gases  are  available 
a  much  larger  saving  is  being  made." 


MACHINERY  ORDERS  FOR  RAILROAD  SHOPS. 


Further  purchases  of  fair  sized  lots  of  machine  tools  by  some  of 
the  railroad  companies  have  served  to  make  more  apparent  the  im- 
l>n»v<»un'nt  in  the  machinery  trade,  which  has  become  noticeable 
(luring  the  la.st  few  weeks.  These  orders,  coupled  with  the  .smaller 
bookings,  make  up  a  fair  week's  business.  Conditions  generally 
are  brightening,  and  throughout  Liberty  street  a  more  confident 
feeling  prevails  toward  the  near  future.  The  next  week,  it  is  said, 
will  bring  forth  some  good  contracts,  among  which  Is  mentioned  an 
important  lot  of  machine  tools  aggregating  more  than  $50,000  in 
value. 

The  Delaware  &  Hudson  Itailroad  Company  have  placed  an  order 
with  the  Niles-Bemeut-l'ond  Company,  New  York,  for  about  $00,000 
worth  of  machine  tools  for  their  shops  at  (Jreen  Island,  N.  Y.  This 
order  was  placed  against  the  list  which  they  issued  some  time  ago, 
calling  for  upward  of  $75,000  worth  of  tools  for  their  shops,  in- 
cluding tho.se  at  Uneonta,  N.  Y.,  and  Carbondale,  Pa.,  so  that,  while 
the  company  may  not  contemplate  buying  further  at  present,  there 
is  probably  some  $10,000  or  $15,000  worth  of  tools  yet  to  be  pur- 
chased. 

The  Southern  Pacific  Railroad  Company  have  closed  for  a  fair 
sized  lot  of  tools  for  installation  at  Keno,  Nev.,  where  they  have 
lecently  completed  the  erection  of  new  shops.  The  transaction 
has  aroused  considerable  interest  in  Liberty  street,  where  it  is 
rumored  that  the  entire  order  was  placed  with  Manning,  Maxwell 
&  Moore. 

These  orders  with  many  others  for  other  than  railroad  companies 
are  recoi-ded  in  the  Iron  Agv  in  connection  with  the  general  ma- 
chinery market. 
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THE  APPLICATION   OF    INDIVIDUAL    MOTOR-DRIVES 
TO  OLD  MACHINE  TOOLS. 


McKees  Rocks  Shoi'S. — Pittsuukgu  and  Lake  Erie  Railboad. 
by  r.  v.  wrigut,  mechanical  einc^ineer. 


IX. 


TUE   72-INCH   WHBIX  LATHE. 


In  this  article  the  discussion  of  the  motor  equipments  for 
lathes  at  the  McKees  Rocks  shops  will  be  concluded  by  a  de- 
scription of  the  motor-driving  application  to  the  72-inch  Niles 
driving  wheel  lathe  which  had  been  used  at  the  old  shops. 
The  engravings,  Figs.  44  and  45,  illustrate  this  old  lathe  as 
thus  equipped  with  the  Crocker-Wheeler  multiple-voltage  sys- 
tem for  variable  speed  driving.  This  drive  involves  the  im- 
portant point  of  difference  from  the  other  drives  previously 
discussed  in  this  series,  in  that  here  a  back-geared  type  of 
motor  is  used. 


I  It..  44. — viKw  oj;  Tin;  whkkl  lvthe  at  the  mckkes  bocks  SUOl'S, 

AS  CHANGED  FOR  THE  INDIVIDUAL  DRIVE. 


develops  25  h.p.  at  240  volts,  is  used  to  drive  this  tool,  in  con- 
nection with  a  type  80-M.  F.-21  controller,  for  obtaining  the 
variable  speeds  available  with  the  multiple-voltage  system. 

Referring  to  Fig.  45  it  will  be  noted  that  the  controller  is 
placed  on  its  side,  on  the  floor,  and  that  it  is  operated  through 
a  long  extension  shaft  which  is  coupled  to  it  and  can  be  turned 
from  eithef  one  of  two  handles.  The  extension  shaft  is  car- 
ried underneath  the  projecting  part  of  the  bed  casting  and  is 
entirely  out  of  the  way  of  the  operator.  One  toutroller  handle 
is  placed  near  each  face  plate,  as  shown  in  view;  this  ar- 
rangement is  very  convenient  when  hard  spots  appear  on  one 
of  the  tires  and  it  is  necessary  for  the  operator  to  slow  up  or 
stop,  as  a  handle  is  always  within  easy  reaching  distance. 
The  vertical  castiron  brackets,  each  o£  which  supports  the  ex- 
tension shaft  and  carries  a  vertical  shaft  upon  which  is  the 
hand  wheel,  is  fastened  to  the  floor  by  means  of  lag  screws  and 
is  designed  with  a  view  to  stiffness.  It  is  similar  in  general 
design  to  the  vertical  controller  hand-wheel  bracket  which  was 
used  upon  the  large  Niles  lathe  and  described  in  Article  IV 
of  this  series  (see  page  410,  of  Nov.  1903). 

The  arrangement  of  the  step  pulley,  gearing,  etc.,  for  the 
drive,  as  used  when  the  tool  was  belt  driven,  is  shown  by  one 
of  the  diagrams  in  Fig.  4G;  when  it  was  utsired  to  true  up 
journals,  the  lock  plate,  which  was  feathered  to  the  shaft  upon 
which  the  speed  cone  runs,  was  locked  to  the  cone  and  gear  5 
was  moved  over  out  of  mesh  with  gear  G,  so  that  the  lace 
l)late  was  driven  through  gears  7  and  8.  When  tires  or  wheel 
(Pntres  were  turned,  the  lock  plate  at  tlie  end  of  the  cone  was 
unlatched  and  gear  5  was  thrown  in  mesh  with  gear  6,  thus 
allowing  the  face  plate  to  be  driven  by  gears  1-2x3=4x5-6. 

The  other  diagram  in  Fig  46  shows  the  arrangement  of 
gearing  that  was  designed  for  the  motor  drive.  The  plate 
which  was  used  for  locking  the  speed  cone  to  the  shaft  with 
the  belt  drive  was  retained,  and  a  sleeve  was  designed  to  re- 
place the  cone  and  to  carry  gears  D  and  E;  the  sleeve  was  d2- 
signed  so  that  the  lock  plate  could  be  locked  to  it  at  will. .  In 
order  to  keep  the  proper  ratio  between  the  two  runs  of  gearing 
with  the  motor  drive  it  was  necessary  to  replace  gears  1  and  2 
by  the  new  gears  E  and  F. 

The  reduction  of  speed  from  the  motor  to  the  sleeve  which 
replaced  the  belt  cone  was  so  great,  the  power  to  be  trans- 


Crocker- wiieoicr  3  ii.r.  Eaik-Go.arcd  Motor, 


lS'-«'Co!rt  Roilcil  .Shaft-  2*  dla. 


FIG.    45. — DETAILS    OF   APPLICATION    OF   INDIVIDUAL   MOTOR-DRIVING    TO  THE  72-INCH  NILES   DRIVINiG   WHEEL  LATHE. — CROCKEB-WHEELEB 

M  I ;LTIPLE- VOLTAGE   SYSTEM. 


The  motor,  as  applied  in  this  case,  is  carried  upon  a  %-inch 
steel  plate  bed,  which  is  supported  by  two  long  castiron 
blocks  resting  upon  two  8-inch  channel  irons,  as  shown  In 
the  end  view.  The  rear  channel  rests  upMjn  two  brackets  which 
are  part  of  the  frame  of  the  tool  and  which  formerly  carried 
the  quartering  attachment — this  attachment  was  done  away 
with  as  it  had  been  found  desirable  to  confine  this  work  to  a 
special  tool  provided  for  the  purpose.  The  channels  which 
support  the  motor  are  well  braced  by  wrought-lron  straps,  as 
shown.    A  Crocker-Wheeler  type  251.  L.S.  CM.  motor,  which 


mitted  was  so  heavy  and  the  diameter  of  the  large  chain 
sprocket  was  so  limited  by  the  shape  of  the  frame  of  the  tool, 
that  a  silent  chain  to  make  the  necessary  reduction  would 
have  to  be  of  a  comparatively  small  pitch  and  be  very  wide. 
It  was  found  that  by  introducing  another  shaft  between  the 
motor  and  the  sleeve,  or  rather  by  using  a  back-geared  motor, 
the  reduction  could  be  made  by  gearing  at  considerably  less 
expense  than  by  the  use  of  a  silent  chain,  and  this  was  done, 
as  shown. 
The  shaft  which  carried  the  arms  for  operating  the  feed 
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Tin  (Irsisiiundi-otisti  111  lion  ol  iIh-  <ii>;iiK'S  ol  I  his  i»lanl  aro 
l!n"  Im>5>1  i»«)ssil»lo.  uf-.-oiUing  to  oui  laU't.L  inoiioru  pratlin*.  Tin,' 
ryliiiikTs  of  alV  the.  engines,  ar©  deslgiuMi  t<>  permit  two  re- 
Ixuinjis.  aiirt  fkwiv  i(Hisiriu:tion  «an'l'uliy  jirovidos  lor  t-x- 
iKitisiou  aiitl  1  outrartioii.  Metallic  rod  i)at  iviims  are  used 
tluoiijilioiii  ami  taili  fylimler  is  loveied  with  magnesia  non- 
loiiiiticting  (ovoiins  ami  lasse«l  with  polished  sheet  iron  lag- 
,y;inK.  with  polis!ie<l  eoriier  strips.  The  cylinders  are  each  pro- 
vided with  Si»t»  ial  water  relief,  or  snifring,  valves,  and  are 
drilled  and  tapped  at  t'a<Ii  ind  for  indicauir  touneilions. 

The  oiling  syst(&m  and  its  piping  is  very  complete.  Eaeli 
engine  has  a  complete  antomatic  dosed  oilini;  system,  in  addi- 
tion to  the  .Mi(lji«an  nii»Ie  sight  fcfd  liiliriiators.  and  3-in.  hand 
cylinder  oil  pumps  .u|)on  eatli  i  y  Under.  Tiu>  oil  systeni  consists 
of  aeompleie  set  of  drip  piuis  and  return  pipes  which  collect 
aftd  lead  the  iisipij; pit  1»ack  tlHough  an  oil  lilter  and  purifyer 
to  a  inO-'gal.  return  tan]<.  from  which  it  is  pumped  hy  a  steam  oil 
pumi»  to  an  elevated  ir.O  gal.  supply  tank.  From  the  laltei- 
lank  ,1  very  complete  piping  system  l>'atls  to  the  various  sight 
fe'eil  oii  r^ser;>:ol;rs?  and  to^ail  other  parts  of  eadi  engine  which 
n-quire  lul»ri«-ati6n. 

KXHAt.Sl.  .SVblLM    .V.\l»    CU.NUt.NstKs. 

The  exhaust  piping  of  liiis  plant  is  divided  into  two  systems, 
line  of  whicii  taivt!.s  care  of  i he  e.shaust  from  the  e.vciler  engines 
IMc  condenser  jium])s.  and  the  boiier  teed  pumps,  and  delivers 
it  to  the  alniosplKie  through  the  feed  water  heater  for  heating 
feed  water.  The  other  syatem  takes  the  exhaust  from  ilie  main 
engines  and  ilelivers  it  to  tlie  condenser ;  this  system  is  shown 
in  the  basement  foundation  plan,  shown  herewith.  This  main 
e.xhaust  consists  ut  two  sections,  one  of  Ju  in.  and  the  other  of 
du-in.  east  irou  i>ipe,  and  leads  Lori^outaliy  through  the  engine 
loom  basement  to  the  condenser  counectiou  outside  the  south 
•  nd  of  th»'  building. 

fii.-  condens.ij  wiiit.h  is  of  the  barometric,  central-jet  type, 

is  lo4-ated  oiitside  the  ,s<>ulli  end  of  the  power  house,  elevated 
over  the  hot  well,  ami  is  directly  connected  to  a  3u  x  I'U  x  2()  x 
I'l-in.  cross  in  the  exhaust  pipt-  riser,  on  the  top  side  of  whi«  h 
eross  ks  the  lil-in.  atmospheric  relief  valve,  for  creating  an  open 
air  exhaust  hi  ease  of  failure  of  the  condenser  system.  Tlu- 
eoiidt'nser  has  two  east  iiNOn  epne^  or  condensing  chambers,  eai  h 
llangt'd  for  a  JUin.  e.xhaust  connection,  and  it  also  has  a  JUin. 
told  water  injection  t^oauection.  A  dry  air  connection  is  pro 
vided  and  a  lu-iu.  tail  pipe  extends  down  from  the  condenser 
<  hamber  to  the  hot  w^U. 

The  ciicuhitiiig^  water  for  the  condenser  injeitiou  is  furnished 
by  two  steam-driven  centrifugal  pumi>s  in  the  ba.sciutnt,  wiiidi 
take  their  suetion  tliinugh,  special  strainers  and  f<ioi  valves 
irt.in  an  iiitaki  vyejl  receiving  water  from  the  Hudson  River, 
riie  suction  cojiuettioMs  are  l:J-ju.  and  the  delivery  Ju-in.  pipe, 
wliiiji  lead  to  the  injeitiou  noz/le  of  the  «ondenser.  A  dry 
vacuum  pump  is  also  provide*!  to  remove  actiimulated  air  from 
bt-neath  the  condensing  con«\s  and  thus  prevent  breaking  the 
vacuum. 

The  cajjacity  of  this  condensing  outlit  j.s  such  as  to  be  able 
lo  take  eare  of  a  total  of  ."..V»uo  lbs.  of  exhaust  steam  and  main- 
tain vacuum,  when  the  generatois  are  running  at  full  laied 
load.  The  eombiiied  cap^icity  Of  the  circulating  pumps  is  suHi- 
'  lent  for  condensing  all  the  steam  at  loO  per  cent,  of  the  rated 
inad.  The  vaeuuin  at  the  various  loads  for  whi<h  the  con- 
<leiising  sy.stem  Is  designed  is  guaranteed  as  follows:  Threc- 
ipiarier  load,  :;7  ins.;  full  load,  2tJ  ins,;  -50  per  cent,  overload, 
iTj  ins.  The  overflow  and  all  other  piping  is  carefully  arranged 
I o  prevent  noo<ling  the  steam  eyiinders  in  any  case. 

KN^^INE   KOOM    CR.ViNK. 

The  engine  room  is  proyiUed  with  a  liO  ton  single-trolley 
iraveliiig  craBe,  of  5U-ft:  span- which  was  furnished  by  the 
Alfred  Hox  Company.  I'hiladelphia.  Pa.  The  bridge,  trolley  ami 
hoist  movements  are  all  f)perated  by  haul  power  from  a  sus- 
iniided  plaiform  from  the  bridge.  The  bridge  girders  are  of 
l)laie  ginler  construction  and  so  designed  that  no  portion  re- 
c=ei\es\a  TTiaxiinum  stress  of  over  12.UO0  ll>s.  per  sq.  in.  of  sec- 


tion under  full  hunt.     Tlio  principal  diinensions  of  this  crane 

ar»'  given  below: 

S|Mii.  i-i'iitiT  l<»  ri'rilcr  ol  bridge  irii<-k  wliools 5u  ft. 

Wheel    lia>e   of   bridso   truek    wlieels. ; y  ft. 

|ti>t;inee,  iciiler  to  eviiter  of  bridge  girders-.  ..........;.—>-.....  .5  ft. 

.Nbixiiiiinii    lilt .  ... . ...  ,v.^  ■'■".  .  . 'i  ^.  .  -30  ft. 

\Vlie,-|  l.ioe  of  trolley .  ..".'^...i .-t'/a  ft. 

I  liMiiiiter  nf   lioi.>.t-rui><' ..'..'. %  in. 

<  ';i|M(  iiy  of  eraiie ...  20  tons 


COMMERCIAL  VALUE  OF    ECONOMIZERS. 

In  .1  paix'r  lead  before  the  I'hiladelphia  Foundrymen's  As 
sotiation.    .Mr.   A.   H.   Hhickburn  said: 

"From  our  re«-ords  wv  liiui  that  the.  average  life  of  a  well 
buiit  tMimomizer  is  from  in  to  :iU  years,  with  ordinary  care 
and  attention,  and  therefore  it  is  a  conservative  basis  to  al- 
low a  ♦j  per  cent,  depreciation.  From  records  of  a  number  of 
large  plants  the  cost  of  maintenance  and  repairs  has  not  ex- 
t  et'ded   1  per  cent.,  but  to  1h'  on  the  safe  side  allow  'J  per  cent. 

"The   value  of   an   economizer   varies    in    proportion    to   the 

cost  of  fuel  and  the  heating  value  of  that  fuel,  and  the  cost 

of  installation  varies  according  to  the  designs  and  conditions 

of  eaeh  particular  plant.     Taking  the  average  manufacturing 

plant,  and  estimating    saving  of  lu  per  cent,  in  tiie  total  fuel 

(onsiimed  during  the  year,  working  oUO  days  during  the  year 

and  ten   hours  per  day,  the  economizer  will  show   the  follow 

iiit;  gross  return  on  thci  investment: 

I'er  cent. 

With  1  oal  at  ^^.W  a  net  ton 48.1 

Willi  I -oal  a  i    4.00  a  net  ton. .... .,...., 38.5 

Willi  <  oal  at    o.r)0  a  net  ton.  ..■..;;.....  ...i<  ..;";'-iV ..  .  33.7 

Wii  li  coal  at     ;;.<to  a  net  ton . .  28.9  .-,. 

\V i  1  h  (  oal  at    2.o(»  a  net  ton .........  24.'    ' 

Willi  eoal  at     I'.OO  a  net  ton i.i;..V.>V/. ..;...  19.2 

•Subtracting  from  this  gross  return  per  annum  on  the 
investment  the  cost  of  depreciation,  maintenance  and  repairs, 
with  Coal  at  a  cost  ol  $2  per  ton  delivered  in  the  boiler  house, 
the  economizer  pays  a  good  return  on  the  investment.  If  a 
plant  works  20  hours  out  of  the  24.  as  a  number  of  manu- 
ia<tu(iii.u:  plants  tio.  the  return  doubles  up.  This  estimate  only 
lakes  into  consideration  the  saving  of  fuel,  to  whi»h  should 
jii.stly  be  added  the  gain  from  tli«'  other  advantages  mentioned 
in  I  lie  firsi  part  of  this  paper. 

■  In  the  above  estimate  I  have  only  considered  the  average 
Ixdler  plant,  takinj;  a  ( onservative  estimate  of  10  per  cent, 
saviufi.  but  where  hot  furnace  and  other  gases  are  available 
a  nim  h  laiuer  saving  is  being  made." 


MACHINERY  ORDERS  FOR  RAILROAD  SHOPS. 


r'niiliiT  I'linli.ees  of  fair  si/cd  lets  of  machine  tools  by  suuie  of" 
ili«-  r.iilroad  <oiMpaiiie.s  have  .served  to  make  more  aiiparent  the  im- 
|iii.\eiiieiii  ill  the  uiaehiuery  trade,  which  luus  hecoini'  noticeable 
diiriii;:  tlie  la.si  few  weeks.  These  orders,  coajded  with  the  smaller 
bookiim-s.  iisake  ii]i  ;i  fair  week's  biisine.ss.  Con<liiiuns  jii-iierally 
are  Itri^i^liteniii:.',  and  lliroiiv;lif>i!t  Liberty  street  a  more  (ontideut 
leeliii;.'  iire\aiis  toward  tin-  near  future.  The  next  week,  it  is  said, 
will  briiijr  forth  some  good  t^'ontracl>;.  among  which  is  iu«-nliuned  an 
iiii|"iriani  lot  >>(  iii.ieliine  tools  aggregating  more  lli.in  .'>>.">t).tMM»  in 
value. 

Till'  lielaware  A:  JliuLson  Itailioad  <'oiii|iany  lia\e  |da<ed  an  order 
uiili  ilie  .Nik's-r.enient-l'und  t'oiujiany,  .New  \ork.  for  :i bout  .YtJn.(Jt>0 
woiili  <)(  in.u  liiiie  tools  for  their  sliojis  at  ^Jreeii  Islaiul,  N.  Y.  This 
order  was  pla<ed  a;;aiiisi  the  li.si  wliieli  ihey  issued  some  lime  ago, 
ealliii::  fi>r  iipwanl  of  :<7.~».UtK>  wurili  of  tools  for  lleir  shops,  in- 
ehidiiig  those  al  Oneiiiita,  N.  V..  and  <  "arlioiidale,  I'a..  so  tli.it,  while 
the  e<iiii|iaii\  may  not  eoiitemplale  buying  further  at  iiresunt,  there 
is  probably  some  .><1(i.(mm»  or  J<l5,tK)U  worth  of  tools  yet  to  be  pur- 

eliasod. 

The  Southern  I'acilic  Itailioad  t'ouipany  have  closed  for  a  fair 
siz4'd  lot  of  to(ds  for  installation  at  Iteno,  Nov.,  where  they  have 
r.ceiiily  completed  the  erection  of  new  shops.  The  transaction 
has  arouse<l  considerable  interest  in  Liberty  street,  where  it  is 
rumored  that  the  entire  order  was  phu-ed  with  Manning,  .Maxwell 
»V  .Moore. 

'I'he.se  orilt  IS  with  many  others  for  «»ther  than  raili<.>ad  eompanies 
are  rei  orded  in  the  //<//»  .!</»  iu  connection  with  the  <;eneral  nia- 
<  hiiiery  market. 
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HE   APPLICATION    OF    INDIVfbUAL    MOTOR-DRIVES 
TO  OLD  MACHINE  TOOLS. 


'olCicES  liucKS  Sui>i.'S.— -I^TrsBuw.ii  AM*  Lake  Eiiit:  Railroad. 


IX. 


THE   TZ^tKCH    WilKEll  LATHE. 


lu  this  article  tho  discussion  of  the  motor  equipments  for 
:ihcs  at  tho  McKees  Rocks  .^liops  will  be  lonclmled  by  a  de- 

iil)tiou  of  the  motordriving  uMiIicatiou  to  the  72  inch  Niles 

iving  wheel   lathe  which  had  been  us«'d  at  the  old  shops. 

tngravings,  Kigs.  44  and  45,  illnstrale  this  old  lathe  as 

:,\i6  equipped  with  tho  Crocker-Wheeler  multiple-voltage  sys- 

!)i  for  variable  speed  driving.  This  drive  involves  the  im- 
.-rtant  point  of  difference  from  the  other  drives  previously 

siussed  in  this  series,  in  that  here;  a  back-geared  typie  of 
•otor  is  iised.  .■<■'.'-.■•:"' 


ii      \ii\\i»i    III!   w  III  I  I.  I. \Tiu:  Ai   till:  .\icjvi.i..s  micKfj  snocs, 

AS   CirAN<.i;t>  Kin   THE   INUlVlDCVL  DRIVE. 
.    l-!f»t  .'^hii'ft  i 
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develops  25  h.p.  at  240  volts,  is  used  to  drive  this  tool,  in  cou- 
uectiou  With  a  type  »0  ftl.  F.-21  eoulroHer,  for  obtaining  the 
variable  speeds  available  with  the  multiple-voltage  system. 

Referriug  to  Fig.  45  it  wiii  be  noted  that  the  controller  is 
i;}aced  on  its  side,  ou  iha  hour,  and  tliat  it  is  operated  ihrouiiii 
a  long  extension  siiuft  which  is  coupled  to  it  and  can  be  turned 
from  either  one  of  two  handles.  The  extension  shall  is  car 
ried  underneath  the  projecting  part  ol"  the  bed  easting  and  is 
entirely  out  of  the  way  Of  the  operator.  One  <  onuoiler  handle 
is  placed  near  each  face  plate,  as  idiown  in  view;  this  ar- 
rangement is  very  convenient  when  hard  siiots  appear  on  one 
of  the  tires  and  it  is  necessary  for  the  operator  to  siow  up  or 
s-iop,  as  a  handle  is  always  within  easy  reaching' distance. 
The  vertical  castiron  brackets,  each  of  which  supports  the  ex- 
tension shaft  and  carries  a  vertical  shaft  upon  which  is  the 
hand  wheel,  is  fastened  to  the  floor  by  means  of  lag  screws  and 
is  designed  with  a  view  to  stiffness.  It  is  similar  in  general 
design  to  the  vertical  controller  hand  wheel  bracket  which  was 
used  upon  the  large  Niles  lathe  and  described  in  Article  IV 
of  this  series  isee  page  410,  of  Nov.  1903j. 

The  arrangement  of  the  step  pulley,  gearing,  etc.,  for  the 
drive,  as  used  when  the  tool  was  bolt  driven,  is  shown  by  one 
(if  the  diagrams  in  Fig,  40';  when  it  was  a •  sired  to  true  up 
journals,  the  lock  plate,  which  was  feathered  to  the  shaft  upoil 
which  the  speed  cone  run. s,  was  locked  to  tlic  cone  and  gear  u 
wa.s  moved  over  out  of  ni'-sh  with  gear  ♦>,  so  that  the  i.ic'e 
plate  was  driven  through  gears  7  and  8.  .Wh*Mi  tiros  or  wheol 
iMfntreaw'ere  turned*  the  lock  plaile  at  th<i  end  of  the  cone  was 
unlaUiiod  and  ii;oar  5  was  thrown  in  m^sh  with  goar  6,  thus 
allowing  the  face  plat*-*  to  be  driven  by  gears  l-2x3=-:^4x5-0. 

The  other  diagram  in  Fig  4r.  shows  the  arrangement  of 
i^eariug  that  Was  ttesignod  for  tli«*  motor  driv*-.  The  plate 
which  W'as  used  for  locking  the  8i>e©d.  cone  tO;  the  shaft  with 
the  belt  drive  was  retained,  anil  a  sleeVe  was  design*  d  lo  re- 
place the  cone  and  to  rarry  gears  t)  and  E;  the  sleeve  was  d> 
.'signed  so  that  the  lotdc  plate  could  be  locked  to  it  at  will.  In 
order  to  keep  th^  proper  ratio  between  the  iw«-Tuns  of  gearing 
with  the  motor  drive  it  wa.'^  necessary  .to  replace  g^ars  1  and  2 
l>y  the  new  gears  EaJid  F. 

The  reduction  of  speed  from  the  niotor  to,  the  sleeve  whicli 
roplac<f>d  the  bolt  coue  was  so  gi'eat.  the  power  to  be  trans 
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Tlie  motor,  as  applied  in  this  case,  is  carried  upon  a  ^-inch 

I'f'l    plate    bod,    whieh    is    supported    by    two    long    rastiron 

I'locks   restinii;   upon   two   S  inch   channel   irons,   as   shown   In 

the  end  view.    The  rear  channel  rests  upon  two  brackets  which 

tie  part  of  the  frame  of  the  tool  and  which  formerly  carried 

iif'  (luarlerinsi  attachment — this  attachment  was  done  away 

•'•  iih  ass  it  had  boon  found  desirable  to  conhne  this  work  to  a 

^^pecial  tool  provided  for  the  purpose.     The  channels  which 

■^npport  the  motor  are  well  braced  by  wrought-fron  straps,  as 

l"iwn.    \  Crockor-Whreler  typo  2BI.  T-<'S*  C,M. . niotor^,  >fMch 


niitted  was  so  heavy  and  the  diameter  of  tlje  large  chain 
sprocket  was  so  limited  by  the  shape  of  the  frame  of  the  tool, 
that  a  silent  chain  to  make  the  necessary  reduction  would 
have  to  he  of  a  comparatively  small  pitch  and  be  very  wide 
It  was  found  that  by  introducing  anothe;-  shaft  between  the 
motor  and  the  sleeve,  or  rather  by  using  a  back  geared  motor, 
tho  reduction  could  he  made  by  gearing  at  considerably  less 
expense  than  bj'  the  use  of  a  silent  chain,  and  this  was  done, 
as  shown.  I  JV- ';>'{>/; ! 

The  shaft  which  carried  the  arms  for  oporattnc:  the  feed 
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mechanism  was  formerly  supported  by  hangers,  fastened  to 
the  roof  trusses  of  the  shop  building;  it  is  now  attached  to  the 
tool  frame  by  means  of  wrought-iron  braces,  as  shown.  On 
account  of  the  increased  distance  necessary  between  bearings 
it  was  necessary  to  provide  a  heavier  shaft  than  was  used 
before.  This  shaft  is  less  than  eight  feet  from  the  floor  and 
is  placed  far  enough  in  front  of  the  centre  of  the  face  plates 
so  as  not  to  interfere  with  placing  the  wheels  in  the  tool  with 
the  traveling  crane.  The  reciprocating  motion  is  transmitted 
to  the  feed  shaft  from  a  gear  which  meshes  with  another  gear 
on  the  end  of  the  main  spindle;  a  rod  of  %-inch  pipe  with  a 
special  casting  on  each  end,  is  eccentrically  pivoted  to  this 
gear  and  thus  causes  the  feed  shaft  to  rock  by  means  of  the 
lever  at  the  end. 
An   interesting  study  is  afforded  by  use  of  the  diagram 

.'>'3H.P.  Motor 
^( Back  Geared) 


c  ^  Face  Plate 


5  IShlft  Gear) 


4- 


g  Sleeve        Plate 

Replacing  the 
=J  Coue  Pulley 
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Face  Plate 


=0 


5  (Shift  Gear) 


DRIVING  GEAR 
EJ.  FOR  NEW  MOTOR  DRIVE 


DRIVING  GEAR 
WITH  OLD  CELT  DRIVE 

FIG.   46. DIAGRAMS   OF   THE  OLD    AND   NEW    ARRANGEMENTS   OF   THE 

GEARING  IN  THE  DRIVE  OF  THE  NILES  DRIVING  WHEEL  LATHE, 
SHOWING   CHANGES   NECESSARY   FOR  THE   MOTOR  DRIVE. 

shown  in  Fig.  47;  the  point  at  which  the  controller  handle 
should  be  set  for  any  cutting  speed,  on  a  given  diameter  within 
the  limits  of  the  tool,  can  readily  be  found  from  it.  The 
horsepower  which  the  motor  is  capable  of  exerting,  at  the  dif- 
ferent points  without  overloading,  is  also  shown. 

Between  80  and  90  per  cent  of  the  locomotives  on  the  Pitts- 
burgh and  Lake  Erie  are  equipped  with  44-inch  wheel  centres 
and  the  diameters  of  the  greater  portion  of  the  tires  that  will 
be  turned  will  therefore  vary  from  about  7-ins.  to  51-ins.  in 
diameter,  depending  on  how  much  they  are  worn.    With  high- 
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FIG.   47. — SPECIAL  CUTTING   SPEED  DIAGRAM — NILES 
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speed  tool  steels  the  tires  should  be  turned  at  from  18  to  25 
feet  per  minute. 

The  motor  was  applied  so  that  its  maximum  power  should 
l>e  available  when  tires  of  about  50  ins.  in  diameter  are  turned 
at  a  cutting  speed  of  25  feet  per  minute.  For  instance,  it  will 
bo  noted  by  referring  to  Fig.  47  and  following  the  diagonal 
which  passes  nearest  to  the  intersection  of  the  abscissa  from 
nO-ins.  diameter  and  the  ordinate  from  25-ft.  cutting  speed  that 
the  controller  should  be  set  on  point  18  and  that  at  this  point 
the  motor  develops  its  full  rated  power,  namely  25  h.p. 


EDITORIAL   CORRESPONDENCE. 


/" 


Impressions  or  Foreign  Railroad  Practice. 


iContintied  from  Page  85.) 


Glasgow,  December  12,  1903. 

At  a  particularly  busy  junction  near  London  1,200  trains  pass 
daily.  If  locomotives  operating  past  this  point  are  not  kept 
In  the  pink  of  condition,  such  service  would  be  impossible. 
This  matter  of  maintaining  locomotives  in  England  has  so 
deeply  impressed  the  writer  that  he  may  be  excused  for  repeti- 
tion in  commenting  upon  it.  Naturally  one  tries  to  secure  figures 
for  comparison,  but  this  is  difficult.  It  seems  to  be  the  gen- 
eral rule  for  managers  to  expect  perfect  locomotive  service 
and  every  breakdown  or  failure  of  any  kind  to  make  time  is 
carefully  gone  into  and  equally  carefully  reported  upon  always 
to  the  manager  and  generally  to  the  directors.  At  the  bottom 
of  this^remarkable  service  lies  the  fact  that  if  the  locomotive 
superintendent  is  not  sufficiently  supplied  with  engines,  so  that 
he  can  be  sure  of  plenty  of  time  for  work  upon  them  at  ter- 
minals, he  at  once  supplies  the  deficiency  and  is  given  plenty 
of  authority  to  do  so.    He  builds  engines  when  he  needs  them. 

The  perfection  of  painting  and  attractive  appearance  of 
locomotives  is  found  in  England.  This  must  strike  the  ob- 
server as  being  carried  too  far.  In  fact  the  time  and  labor 
cost  Is  great  and  we  could  not  hold  engines  from  10  to  14  days 
in  a  specially  provided  locomotive  paint  shop,  yet  it  will  not 
do  to  brush  aside  this  practice  as  entirely  foolish  and  extrava- 


gant. It  may  be  carried  to  an  extreme  and  care  in  design, 
which  leaves  no  corners  in  which  dirt  may  collect,  may  cost 
something  in  the  drafting  room  and  in  the  shop,  but  the  con- 
clusion is  unavoidable  that  these  matters  exert  an  important 
influence  in  the  performance  of  the  engines.  One  thing  la 
positively  certain — English  railroad  men  know  how  to  get 
the  best  work  out  of  a  locomotive  and  they  also  know  how  to 
Iceep  It  in  condition  for  doing  so.  In  this  they  are  far  ahead 
of  the  continental  railroad  men,  and  they  are  far  and  away  ahead 
of  us.  The  engines  are  kept  up  even  if  the  stockholders  wait 
a  little  for  some  of  their  dividends.  One  locomotive  superin- 
tendent told  the  astonishing  story  of  only  four  engine  failures 
in  the  month  of  November  last.  He  included  all  delays  of  2 
minutes  and  over  which  could  be  chargeable  in  any  way  to  th« 
locomotive.  He  was  asked  to  repeat  the  statement  and  did 
so,  showing  that  he  fully  understood  the  question.  This  road 
operates  830  locomotives.  This  officer  says  that  it  does  not 
cost  him  anything  to  keep  up  his  engines  because  delays  would 
incur  very  heavy  expense. 

A  parliamentary  regulation  which  is  rather  carefully  en- 
forced by  the  board  of  trade  limits  the  working  day  of  en- 
ginemen  to  10  hours.  All  cases  of  overtime  must  be  officially 
reported,  and  this  tends  to  keep  them  down  to  the  lowest  pos- 
sible limits.  Some  of  the  most  progressive  men  are  introduc- 
ing "double  crewing,"  but  there  is  little  of  it  done  and  It  is 
proper  to  say  that  the  locomotives  generally  rest  when  the 
men  rest  which  allows  from  10  to  12  hours  for  any  necessary 
work.  Even  the  engines  making  the  largest  mileage  are  In  the 
"running  sheds"  at  least  four  hours  daily.    As  there  is  very 
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rile  trouble  with  flues,  this  gives  time  for  everything  needing 
..ioking  after. 

The  "lick  and  promise"  repairs  of  the  American  roundhouse 
re  unknown  here.    Punctuality  and  economy  being  required 

the  engineers,  the  roads  cannot  in  fairness  neglect  anything 
,hiih  will  tend  to  help  the  men  to  make  records.  English  of- 
,  ials  regard  pooling  with  "holy  horror"  and  plainly  say  so. 

hey  cannot  understand  how  we  do  it,  and  characterize  it  as 
jipossible.  These  people  do  not  send  a  locomotive  out  to  take 
■s  train  when  half  the  working  parts  are  gone.  It  Is  to  be  re- 
I  etted  that  American  managers  do  not  come  over  here  and  see 

hat  an  important  thing  it  is  to  maintain  locomotives.  With 
lie  Englishman  this  is  not  sentiment  at  all,  but  pure  business 
uul  it  would  be  worth  while  for  an  American  road  to  try  the 
-,()!icy  to  learn  whether  or  not  it  pays. 

Attempts  to  get  figures  for  mileage  per  engine  failure  were 
iot  generally  successful  because  few  locomotive  superinten- 
ients  could  give  me  the  figures  and  only  one  of  those  who  gave 
theto  was  willing  to  have  them  printed. 


comparisons  to  be  made  between  their  work  and  that  of  their 
neighbors.  Figures  are  usually  given  in  pounds  of  coal  per 
mile.  The  methods  of  keeping  the  records,  however,  do  not 
admit  of  making  positive  statements  with  confidence.  People 
over  here  are  not  yet  educated  to  the  importance  of  the  ton 
mile  as  a  unit  of  measurement,  and  a  very  well  known  locomo- 
tive superintendent  spoke  sneeringly  of  this  unit,  saying  that 
he  took  no  stock  in  it  whatever.  The  real  reason  is  that  the 
light  loads  of  freight  trains  would  make  no  showing  at  all  in 
tons.  Again,  when  freight  service  is  habitually  conducted  at 
speeds  of  35  and  40  miles  per  hour  to  keep  it  out  of  the  way 
of  a  large  number  of  fast  express  trains,  the  speed,  as  well  as 
the  tonnage,  becomes  an  important  item.  The  statement  that 
the  most  progressive  locomotive  superintendent  in  England 
is  cherishing  the  hope  of  eventually  hauling  1,000  ton  trains 
on  a  road  which  is  positively  a  "billiard  table  grade"  all  the 
way,  is  perhaps  enough  to  say  of  the  freight  service.  It  Is 
interesting  to  be  told  that  engines  capable  of  hauling  1,000 
ton  trains  are  too  heavy  for  present  bridge  construction  and 
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•Most  (but  not  all)  of  these  officials  are  very  "canny"  about 
Kiving  figures  concerning  their  practice.  They  make  a  serious 
mistake  in  thinking  that  they  ought  to  conceal  their  work 
and  methods  from  their  competitors. 

1  may  say  that  I  did  not  see  a  single  passenger  engine  haul- 
ing its  train  with  any  leakage  of  steam  about  the  valve  or 
piston  rods.  .■..:.:; 

Flue  troubles,  such  as  we  have,  appear  to  be  unknown  here. 
The  water  is  not  very  much  better  than  ours,  but  of  course, 
the  work  done  is  very  much  lighter.  That  done  by  the  largest 
passenger  engines,  however,  is  sufficient  to  start  the  fines,  if  it 
were  not  prevented.  Brick  arches  in  the  fireboxes  are  the 
rule  here  and  they  are  very  carefully  kept  in  condition. 
Another  good  device  in  the  firebox  is  a  defiector  over  the  door 
which,  besides  contributing  to  economy  of  fuel  consumption 
and  reduction  of  smoke,  serves  to  prevent  cold  air  from  strik- 
ing the  tube  ends  when  the  firedoor  is  opened.  This  defiector 
^■ometimes  is  the  door  itself,  opening  inwardly  and  directing 
Uie  incoming  air  down  upon  the  fire,  or  it  may  be  an  inverted 
uough  of  sheet  steel,  secured  over  the  door,  and  reaching  per- 
•  aps  about  two  feet  into  the  firebox.  In  either  case  the  air 
js  prevented  from  passing  directly  against  the  tube  ends. 

On  many  of  the  roads  the  firebox  ends  of  the  flues  are  not 
l>eaded  over  at  aii  and  on  others,  as  previously  mentioned,  only 
the  lower  rows  are  so  treated.  In  all  cases  the  tubes  are  well 
expanded  and  taper  ferrules  are  driven  into  the  ends  of  the 
tubes,  inside  the  ends,  with  the  end  of  the  ferrule  left  pro- 
jecting far  enough  from  the  end  of  the  tube  toward  the  fire, 
to  protect  the  tube  itself  from  the  intense  heat.  The  tube 
sheets  are  always  of  copper,  the  tubes  sometimes  of  brass  and 
sometimes  of  steel  and  the  ferrules  are  of  steel. 

Comparisons  of  the  performance  of  locomotives  of  two  coun- 
tries are  difficult  to  draw,  especially  when  the  people,  either  do 
not  know  exactly  what  their  engines  are  doing  or  do  not  wish 


also  that  iu  at  least  one  case  the  largest  passenger  engine 
which  is  a  fine  new  design  must  be  disconnected  from  the 
tender  in  order  to  turn  it  at  the  terminals.  This  appears  to 
be  small  scale  railroading,  but  nevertheless  it  is  surprising  to 
know  what  a  ton  of  coal  will  do  here  in  these  small  engines. 

On  the  Caledonian  Railway,  Mr.  Mcintosh  has  built  two  beau- 
tiful 4  6-0  passenger  engines.  These  are  certainly  among  the 
most  powerful  passenger  locomotives  in  Great  Britain.  Be- 
cause of  the  work  they  are  doing  the  leading  dimensions  are 
presented  in  the  accompanying  table: 

CALOiDONIAN     RAILWAY    4 6 0    PASSENGER    LOCOMOTIVB. 

Weight    on    drivers ,^>.t.^.s....,^  .123,440  lbs. 

Weigbt,  total,  of  engine 163,400  lbs. 

Cylinders ; 21  by  26  ins. 

Driving  wheels,  diameter '...\... 78   ins. 

Boiler,  center  from  rail ..^.;. .«•«....;.« 8  ft.  6  ins. 

Boiler,  length  of  barrel ^.  <-.:«.'.^«...'.<. .  .17  ft.  4^2   ins. 

Boiler,  outside  diameter..  ........>..  ..«^>.;..i<«>. 60   ins. 

Firebox,  length ......."..■..-.>.'.  .'.'«.'.W.; 102  by  48  ina. 

Firebox,  depth  from  center  of  boiler,  front. 63  ins. 

Firebox,  depth  from  center  of  boiler,  back 45  Ins. 

Tubes,    number    .,.................>>.. , . . , 270 

Tubes,  length  ............<(.<•  .4  .•..»*..«.'*•>•»•'••••• -17  ft.  3  ins. 

Tubes,    diameter,    257..,;.. .............. .i  .».......-..*.«.  .1%  ini. 

13........ 2 1/2  Ins. 

Heating  surface,  tubes. 2,255  sq.  ft. 

Heating  surface,  firebox 145  sQ.  ft. 

Heating  surface,  total 2,400  sq.   ft. 

Gra'te  area    .» ,%>.. . .  .26   sq.    ft. 

Boiler   pressure , . , . .......  200    lbs. 

Tractive   force » . ..  ,.  »-ii /..  ^i, . .. . ;  *> 22  050    lbs. 

Tender  tank  capacity .;  .-..-.■•.■.",;.;■..... .-.';.". 5.000   gals. 

This  engine  is  interesting  also,  because  Mr.  Mcintosh  con- 
siders it  the  limit  in  the  matter  of  size  and  capacity,  in  the 
simple  engine  and  is  of  the  opinion  that  the  next  sfep  for  con- 
sideration is  the  four-cylinder  compound.  He  is  favorably  im- 
pressed with  the  De  Glehn  locomotives  and  he  gave  the  impres- 
sion that  he  would  look  to  that  type  for  further  developments. 
This  "50  Class,"  of  which  dimensions  are  given,  is  quite  new 
and  is  considered  experimental.  Indicator  cards  have  been 
taken,  but  at  the  time  of  the  writer's  visit,  they  had  not  been 
worked  up  and  no  figures  of  indicated  horsepower  were  at'ail- 
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mechanism  was  formerly  supported  by  hangers,  fastened  to 
the  roof  trusses  of  the  shop  building;  it  is  now  attached  to  the 
tool  frame  by  means  of  wrought  iron  braces,  as  shown.  On 
account  of  the  increased  distance  necessary  between  bearings 
it  was  necessary  to  provide  a  heavier  shaft  than  was  used 
before.  This  shaft  is  less  thaji  eight  feet  from  the  floor  and 
is  placed  far  enough  in  front  of  the  centre  of  the  face  plates 
so  as  not  to  interfere  with  placing  the  wheels  in  the  tool  with 
the  traveling  crane.  The  reciprocating  motion  is  transmitted 
to  the  feed  shaft  from  a  gear  which  meshes  with  another  gear 
on  the  end  of  the  main  spindle;  a  rod  of  %-inch  pipe  with  a 
special  casting  on  each  end,  is  eccentrically  pivoted  to  this 
gear  and  thus  causes  the  feedx shaft  to  rock  by  means  of  the 
lever  at  the  end. 
An   interesting  study   is  afforded   by   use  of  the  diagram 
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4C.— diai;rams  of  the  oli»  and  new  arrangements  of  the 

•  KARINO  IN  THE  I»Rh"E  OF  THE  MI.KS  UKIVINC   WHEEL  L.VTIIE. 
Sil»>WI.\(i   CIIAN^O'-.S  NECESSAUV   FOB  TilE  MOTOR  DRIVE. 


shown  in  Fig.  47;  the  point  at  which  the  controller  handle 
should  be  st^t  for  any  cutting  speed,  on  a  given  diameter  within 
the  limits  of  the  tool,  can  readily  be  found  from  it.  The 
horsepower  which  the  motor  is  capable  of  exertiii.:;.  at  the  dif- 
ferttot  points  without  overloading,  is  also  shown. 

Bctweeu  8m  and  DO  per  cent  of  the  locomotives  on  the  I'itts 
burgh  and  Lake  Erie  are  equipped  with  44  inch  wheel  centres 
and  the  diameters  of  the  greater  portion  of  the  tires  that  will 
be  turned  will  therefore  vary  from   about   7-ius.    to   51-iDS.    in 
diameter,  depending  on  how  much  they  are  worn.    With  high- 
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itvfitinued  from  I'age  85.) 


Glasgow,  December  12,  1903. 

At  a  particularly  busy  junction  near  London  1,200  trains  pass 
daily.  If  locomotives  operating  past  this  point  are  not  kept 
in  the  pink  of  condiliou,  such  service  would  be  impossible. 
This  matter  of  maintaining  locomotives  in  England  has  so 
deeply  imiircssed  the  writer  that  he  may  be  excused  for  repeti- 
tion in  comuicnting  ui)oh  it.  Naturally  one  tries  to  secure  figures 
for  comparison,  but  this  is  (^fficult.  It  seems  to  be  the  gen- 
eral rule  for  nianaf;ers  to  expect  perfect  locomotive  service 
and  every  breakdown  or  failure  of  any  kind  to  make  time  is 
carefully  gone  into  and  equally  carefully  reported  upon  always 
to  th«  manajier  and  generally  to  the  directors.  At  the  bottom 
of  this  renuirkable  service  lies  the  fact  that  if  the  locomotive 
superintendent  is  not  sufficiently  supplied  with  engines,  so  that 
he  can  be  sure  of  plenty  of  time  for  work  upon  them  at  ter» 
minals,  he  at  once  supplies  the  deficiency  anfl  is  given  plen|Ly 
of  authority  to  do  so.     He  builds  engines  wheh  he  needs  them. 

The  perfection  of  painting  and  attractive  appearance  of 
locomotives  is  found  in  England.  This  must  strike  the  ob- 
server as  being  carried  too  far.  In  fact  the  time  and  labor 
cost  is  great  and  we  could  not  hold  engines  from  10  to  14  days 
In  a  specially  provided  locomotive  paint  shop,  yet  it  will  not 
do  to  brush  aside  this  practice  as  entirely  foolish  and  extrava- 
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Cuitiii.;  SiH.'i- 1  -  Kt.  oer  Min.. 

FIi,.    47.— Sl'KCIAL  CUTTING    SPEED    DI.VGRAM — NILES    WHEEL    LATHE. 

MILS  .snows  THE  CONTKOLLKU  \'^TC^T  WHICH  W  U.L  DRIVE  WORK 

OF   ANY   DIAMETER   AT   A NVJ  DESIRED   CUTTING    SPEED. 

speed  tool  steels  the  tires  should  be  turned  at  from  18  to  25 
fret  per  minute. 

The  motor  wais  applied  so  that  its  maximum  power  should 
l>«-  available  when  tires  of  al)out  50  ins.  in  diameter  are  turned 
a  I  a  cutting  speed  of  25  feet  per  minute.  For  instance,  it  will 
1m'  noted  by  referring  to  Fig.  47  and  following  the  diagonal 
which  passes  nearest  to  the  intersection  of  the  abscissa  from 
r.o-ins.  diameter  and  the  ordinate  from  2ri-ft.  cutting  speed  that 
the  controller  should  be  set  on  point  IS  and  that  at  this  point 
the  motor  develops  its  full  rated  power,  namely  25  h.p. 


gant  It  may  be  carried  to  an  extreme  and  care  in  design, 
which  leaves  no  corners  in  which  dirt  may  collect,  may  cost 
something  in  the  drafting  room  and  in  the  shop,  but  the  con- 
clusion is  unavoidable  that  these  matters  exert  an  important 
influence  in  the  performance  of  the  engines.  One  thing  ia 
positively  certain — English  railroad  men  know  .how  to  get 
the  best  work  out  of  a  locomotive  and  they  also  know  how  to 
keep  it  in  condition  for  doing  so.  In  this  they  are  far  ahead 
of  the  continental  railroad  men, and  theyare  far  and  awayahead 
of  us.  The  engines  are  kept  up  even  if  the  stockholders  wait 
a  little  for  some  of  their  dividends.  One  locomotive  superin- 
tendent told  the  astonishing  story  of  only  four  engine  failures 
in  the  month  of  November  last.  He  included  all  delays  of  2 
minutes  and  over  which  could  be  chargeable  in  any  way  to  th« 
locomotive.  He  was  asked  to  repeat  tin-  statement  and  did 
so,  showing  that  he  fully  understood  the  question.  This  road 
operates  830  locomotives.  This  officer  says  that  it  does  not 
cost  him  anything  to  keep  up  his  engines  because  delays  would 
incur  very  heavy  expense. 

A  parliamentary  regulation  whi<  li  is  rather  carefully  en- 
forced by  the  board  of  trade  limits  the  working  day  of  en- 
ginemen  to  10  hours.  All  cases  of  overtime  must  be  officially 
reported,  and  this  tends  to  keep  them  down  to  the  lowest  pos- 
sible limits.  Some  of  the  most  progressive  men  are  introduc- 
ing "double  crewing,"  but  there  is  little  of  it  done  and  it  is 
proper  to  say  that  the  locomotives  generally  rest  when  the 
men  rest  which  allows  from  10  to  12  hours  for  any  necessary 
work.  Even  the  engines  making  the  largest  mileage  are  in  the 
"running  sheds"  at  least  four  hours  dally.     As  there  is  very 
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'  I  trouble  with  flues,  this  gives  time  for  everything  needing 

KiuK  after. 

I  ho  "lick  and  promise"  repairs  of  the  American  roundhouse 

iinknown  here.  Punctuality  and  economy  being  required 
•  lif  engineers,  the  roads  cannot  in  fairness  neglect  anything 
i"  1)  will  tend  to  help  the  men  to  make  records.  English  of- 
;ils  regard  pooling  with  "holy  horror"  and  plainly  say  so. 
I  v  cannot  understand  how  we  do  it,  and  characterize  it  as 
«>\sibJe.     These  people  do  not  send  a  locomotive  out  to  take 

rain  when  half  the  working  parts  are  gone.  It  is  to  be  re- 
tied  that  American  managers  do  not  come  over  here  and  see 
.11  an  important  thing  it  is  to  maintain  locomotives.     With 

Kiiglishman  this  is  not  sentiment  at  all,  but  pure  business 
i  ii  would  be  worth  while  for  an  American  road  to  try  the 
:.  V  to  learn  whether  or  not  it  pays. 
\itetnpta*<!o  get  figures  for  mileage  per  engine  failure  were 

generally  successful  .because  few  locomotive  superinten- 
.;>  could  give  me  the  figures  and  only  one  of  those  who  gave 
111   was  willing  to  have  them  printed. 


comparisons  to  be  made  between  their  work  and  that  of  their 
neighbors.  Figures  are  usually  given  in  pounds  of  coal  per 
mile.  The  methods  of  keeping  the  records,  however,  do  not 
admit  of  making  positive  statements  with  confidence.  People 
over  here  are  not  yet  educated  to  the  importance  of  the  ton 
mile  as  a  unit  of  measurement,  and  a  very  well  known  locomo- 
tive sui)erintendent  spoke  sneeriugly  of  this  unit,  saying  that 
he  took  no  stock  in  it  whatever.  The  real  reason  is  that  the 
light  loads  of  freight  trains  would  make  no  showing  at  all  in 
tons.  Again,  when  freight  service  is  habitually  conducted  at 
speeds  of  35  and  40  miles  per  hour  to  keep  it  out  of  the  way 
of  a  large  number  of  fast  express  trains,  the  speed,  as  well  as 
the  tonnage,  becomes  an  important  item.  The  statement  that 
the  most  progressive  locomotive  superintendent  in  England 
is  cherishing  the  hope  of  eventually  hauling  1.000  ton  trains 
on  a  road  which  is  positively  a  "billiard  table  grade"  all  the 
way,  is  perhaps  enough  to  say  of  the  freight  service.  It  is 
interesting  to  be  told  that  engines  capable  of  hauling  1.000 
ton  trains  are  too  heavy  for  present  bridge  consUruct|o|i  and 
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li'si  (but  not  all)  of  these  officials  arc  very  "canny"  about 
.  iiiK  figures  concerning  their  practice.  They  make  a  serious 
intake  in  thinking  that  they  ought  to  conceal  their  work 
<1  methods  from  their  competitors. 

!  may  say  that  I  did  not  see  a  single  passenger  engine  haul- 
r^  its  train  with  any  leakage  of  steam  about  the  valve  or 
rods.  y::i^  %;>'.- 

troubles,  such  as  we  have,  appear  to  be  unknown  here. 

*ater  is  not  very  much  better  than  ours,  but  of  course, 

Me  work  done  is  very  much  lighter.     That  done  by  the  largest 

■seuger  engines,  however,  is  sufficient  to  start  the  flues,  if  it 

If  not  prevented.     Brick   arches   in  the   fireboxes   are  the 

■Ui    here    and    they    are    very    carefully    kept    in    condition. 

mother  good  device  in  the  firebox  is  a  deflector  over  the  door 

iii  h,  besides  contributing  to  economy  of  fuel  consumption 

1  reduction  of- smoke,  serves  to  prevent  cold  air  from  strik- 

-  tilt!  tube  ends  when  the  firedoor  is  opened.    This  deflector 

•I'tiines  is  the  door  itself,  opening  inwardly  and  directing 

iiKoniing  air  down  upon  the  fire,  or  it  may  be  an  inverted 

it;li  of  sheet  steel,  secured  over  the  door,  and  reaching  per- 

I  -   about  tw6  feet  into  the  firebox.     In  either  case  the  air 

prevented  from  passing  directly  against  the  tube  ends. 

'  Ml  many  of  the  roads  the  firebox  ends  of  the  flues  are  not 

iilfii  over  at  ail  and  on  others,  as  previously  mentioned,  only 

lower  rows  are  so  treated.    In  all  cases  the  tubes  are  well 

'Uiided  and  taper  ferrules  are  driven  into  the  ends  of  the 

J"'i=,  insidr  the  ends,  with  the  end  of  the  ferrule  left  pro- 

'  iing  far  enough  from  the  end  of  the  tube  toward  the  fire, 

protect  the  tube  itself  from   the   intense  heat.     The  tube 

•'  's  are  always  of  copper,  the  tubes  sometimes  of  brass  and 

!'i<Minies  of  steel  and  the  ferrules  are  of  steel. 

'oinjiarisons  of  the  performance  of  locomotives  of  two  conn- 

■  <'^  are  difficult  to  draw,  especially  when  the  people,  either  do 

■'jt  know  exactly  what  their  engines  are  doing  or  do  not  wish 


also  that  in  at  ieaat  one  case  the  largest  passeuger  cugino 
which  is  a  fine  uew  design  must  be  disconnected  from  th« 
teuder  in  order  to  turn  it  at  the  terminals.  This  ai>pears  to 
],i'  small  scale  railroading,  but  nevertheless  it  is  surprising  to 
know  what  a  ton  of  coal  will  do  here  in  these  small  enginu*. 

On  the  Caledonian  Railway,  Mr.  Mcintosh  has  built  two  beau- 
tiful 4  CO  passenger  engines.  These  arc  certainly  among  the 
most  powerful  passenger  locomotives  in  Great  Britain.  Be- 
cause of  the  work  they  are  doing  the  leading  dimensions  are 
presented  jn  the  accompanying  table: 

-;;.     ...•CALEDONIAN     UAILWAV    4 6 0    :PA8SENUk»t:  tOCOMOlIVB. 

Weight    on    di-ivers 

Woiglit,  total,  of  engine. . . 

Cylinders ,', 

Driving  wheil-,  dianuter. v 
Moiler,  center  from  rail..;, 
Boiler,  length  ot  burrol..  .  j, 
Hoiler,  out.-5ide  diameter.^.. 
Firebox,   length 


.123,44uibs 

■  i'ti^Ti-^  it  :^-^i"i-i--m  »  .....  .Iti3,4u0  lbs. 

.  . ; :/,:*>-»-.». ..  ^21  by  26  rn-^. 

••«•'•  a  ..•■•  Ii  •»>..*.  4  a      lUb. 

....,,  .  w-f-'^'  •  •'•  •>.•  •  -  -  S  ft.'  t>  iob. 

.,.  V* '«  tf  •-•«••%''..  •-•V  «.*«  ^  '  ^*    4';;     IDS. 

'. . ; .-.'', . : . .  . . .  ..-i . . .  . . .  .  .tJu  ins. 

....... 102  by  48  inn. 

Firebox,  depth  from  center  of  boiler,,  front. .63  ins. 

Firebox,  depth  from  center  of  boiler,  hacjc. . ^ 45  Ins. 


Tubes,    number ,.  .^ .........  . 

ZlO 

Tubes,    length  ..  .  ....  ..  .«.;..  .  i".  -,  .  .v  ,..V-.>  .^i.  «  »• . 

.17   ft.   3   ins. 

Tubes,    diameter,    25Ti',i  ,.■.-..':. ...-  , ..  :,,  .  .  ,';'.'. .'.,... 

*•                  •• '           1  i          ■■.  ■    "■■- 

aO..  4  .  .'  .J.   .......ia-.  « 

.  . 1  -'i  in^. 

.2'-  in«. 

Heating  surfa<«,  tubes.  ..a".  ;;.>...».;*•'.■. 

.  ......  12,255  bq.  ft 

Heating  surface,  firebox. ..,  ....;,•.  •  •  •  >•..•". 

,  .  . ..145  sq.   ft. 

Heating  surface,   total. .  .  •  ,.^.-.-..'.  i.  >•..■..• 

2.-100    sq.    ft. 

drato  area    .....  ..:.......-'.v.i.  ...^•.-'•.'^  .>.>■<.,.  ....•■-.. 

., 2<J    sq.    ft. 

Itoiler   pressure    ..^,-.  ».v;i  .-•  .--;..vi.« ;  ...;..'•.  ,>  ...;.i-.  k.. 

(i-ii.i.  ..  .  .200    lbs. 

Tractive    force    .  .  .  ..:.;;.>».,  i  .^  . .  ,>.  ..in  .i  .  ..... 

.........22  050    Ib.s. 

Tender  tank  rapaeiiyA;;.>v.  ..>,....  >.;.,,y;;j.i:. 

.  ......4;;5  OuO  gala. 

This  engine  is  interesting  also,  Ijecause  .Mr.  Mcintosh  con- 
siders it  llie  limit  in  the  matter  of  size  and  capacity,  in  the 
simple  engine  and  is  of  the  opinion  that  the  next  slep  for  con- 
sitleration  is  the  four-cylinder  compound.  He  is  favorably  im- 
pressed with  the  De  Giehn  locomotives  and  he  gave  the  impres- 
sion that  he  would  look  to  that  type  for  further  developments. 
This  "50  Class,"  of  which  dimensions  arn  given,  is  quite  new 
and  is  considered  experimental.  Indicator  cards  have  beeo 
taken,  but  at  the  time  of  the  writer's  visit,  they  had  not  been 
worked  up  and  no  figures  of  indicated  horsepower  were  avail- 
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able.  Tbese  engiues  are  bauliug  the  heaviest  passenger  trains 
between  Glasgow  and  Carlisle  in  the  West  Coast  service,  con- 
necting with  the  London  &  Northwestern  for  London.  One 
of  tbese  trains  leaves  Glasgow  at  10.45  p.  m.,  arriving  at  Car- 
lisle at  12.55  a.  m. — lOZ  miles  in  130  minutes  or  a  little  better 
than  47  mfles  per  hour.  In  this  distance  for  52  miles  there  is 
an  average  rise  of  20  ft.  per  mile.  With  a  train  of  o80  tons, 
back  of  the  tender  this  is  a  good  run,  but  the  surprising  thing 
about  it  is  the  statement  that  it  is  never  necessary  to  burn 
over  three  tons  of  coal  on  this  run  and  that  it  is  sometimes 
made  on  two  and  a  half  tons.  This  is  Scotch  coal,  which  is 
not  as  good  as  the  Welsh  coal,  generally  used  in  England.  The 
exact  coal  performance  could  not  be  verified  for  several  rea- 
sons, but  figures  will  be  obtained  if  possible,  as  it  is  important 
to  know  positively  the  terms  under  which  these  engines  are 
working.  The  engineer  running  one  of  these  engines  stated 
to  the  writer  that  he  could  always  count  on  200  lbs.  of  steam  in 
the  boiler.  This  is  certainly  good  work  for  an  engine  having 
2,400  sq.  ft.  of  heating  surface  and  weighing  1G3,000  lbs.  It 
is  mor^  than  questionable  whether  one  of  our  engines  of  equal 
weight  and  heating  surface  would  do  this  work  on  such  a  small 
coal  consumption  and  whether  the  steam  pressure  would  stand 
at  200  lbs.  all  the  way. 

These  engines  with  21  by  26  in.  cylinders  are  now  running 
with  single  nozzles  5%  in.  in  diameter.  They  have  no  netting 
or  deflectors  in  the  smoke  boxes  and  absolutely  nothing  to  ob- 
struct the  egress  of  the  exhaust  and  the  waste  gases.  The 
nozzle  is  high,  terminating  about  3  in.  below  the  center  of  the 
boiler  and.  the  cylinders  being  inside  connected,  the  exhaust 
passages  are  direct  and  short.  The  stack  is  extended  down 
into  the  smoke  box  and  below  its  flaring  base  is  a  short  petti- 
coat pipe.  While  the  front  end  is  absolutely  open  for  the  pas- 
sage of  sparks,  comparatively  few  are  thrown  when  at  speed. 
In  studying  the  drawings  for  reasons  for  the  excellent  steam- 
ing qualities,  it  was  found  that  Mr.  Mcintosh  had  done  most 
careful  work  in  adjusting  the  exhaust  nozzle  and  the  petticoat 
pipe  and  also  in  placing  the  brick  arch  in  the  firebox  at  ex- 
actly the  right  height.  He  is  a  flrm  believer  in  bringing  the 
front  end  and  firebox  to  an  exact  "focus,"  and  finds  it  most 
important  to  secure  the  correct  relations  between  the 
nozzle  and  the  stack.  He  believes  the  firebox  to  be  the  place 
in  which  to  burn  the  fire  and  aims  to  keep  the  sparks  on  the 
fire.  The  firedoor  opens  inwardly  and  directs  the  incoming 
air  downward  toward  the  fire.  The  grates  slope  sharply  to- 
ward the  front  and  the  lower  line  of  the  brick  arch  at  the 
center,  when  prolonged  on  the  drawing,  hits  the  top  edge  of  the 
firedoor  opening.  This  is  done  with  a  view  of  preventing  the 
passing  of  cold  air  from  the  door,  directly  into  the  tubes.  It 
is  worth  remarking  that  no  smoke  boxes  are  to  be  seen  which 
have  any  indications  of  ever  having  been  hot.  The  paint  upon 
them  and  on  the  boiler  fronts  seem  to  be,  almost  universally, 
in  good  condition,  i.iis  is  surprising  in  view  of  the  small 
heating  surfaces. 

Mr.  Mcintosh  makes  a  practice  of  cambering  all  tubes  used 
in  his  locomotives.  They  are  bent  uniformly  throughout  their 
length,  the  center  of  the  tube  being  offset  from  the  center  line 
through  the  ends  by  an  amount  equal  to  the  diameter  of  the 
tubes.  This  is  done  in  order  to  relieve  the  tube  sheets  from 
the  stresses  which  straight  tubes  subject  them  to  in  expanding 
and  contracting.  The  cambering  gives  them  an  opportunity  to 
bend  still  more,  or  to  straighten  out  to  meet  the  stresses  of  ex- 
panding and  contracting.  The  cambering  is  done  by  a  laborer 
who  merely  passes  the  tubes  through  a  hole  in  a  large  block 
of  wood  and  bends  them  slightly  by  putting  his  weight  "upon 
the  free  end.  By  a  little  practice  he  gives  the  tube  an  easy 
and  smooth  curve  without  jamming  or  flattening  it.  This  ap- 
pears to  be  well  worth  trying  and  it  is  perfectly  easy  to  do. 

Tube  sheets  (the  rear  ones)  here  are  almost  invariably  of 
copper  and  quite  thick.  Some  were  noted  on  the  London  & 
Northwestern  which  were  one  Inch  thick.  It  is  usually  the 
tube  sheets  which  fall  first  and  this  necessitates  renewing  the 
tubes.  It  is  clear  to  the  writer  that  the  use  of  the  brick  arch 
is  very  beneflcial  to  fireboxes  here,  particularly  because  great 


care  is  taken  to  deflect  the  cold  air  from  the  firedoor,  so  that 
it  will  pass  down  onto  the  fire  or  under  the  arch  and  not  pass 
directly  against  the  ends  of  the  tubes  and  the  tube  sheet. 
Deflecting  firedoors  appear  to  represent  an  important  principle 
in  this  respect. 

Mr.  Mcintosh  does  not  believe  in  pooling  engines  and  in  an- 
swer to  a  question  as  to  the  number  of  his  engine  failures  caus- 
ing delays  of  2  minutes  or  more,  he  replied  that  he  always  re 
ceived  a  letter  or  telegram  from  the  general  manager  whenever 
such  a  delay  occurred.  This  indicates  that  he  does  not  have 
many.  He  believes  that  a  clean  engine  will  be  well  cared  for 
and  that  it  pays  to  be  most  careful  in  this  and  in  the  running 
repairs.  He  insists  on  having  certain  men  t6  inspect  engines 
and  others  to  repair  them,  which  seems  rather  important. 

Reverting  to  the  matter  of  adjusting  the  "front  ends"  of 
locomotives,  it  should  be  stated  that  Mr.  Mcintosh  does  this 
work  very  carefully  in  the  case  of  every  new  engine  and  then 
by  the  use  of  templets  and  gauges  others  of  the  same  class 
are  put  in  correct  order  in  the  shop,  and  require  no  subsequent 


A    TYPIOAL   BRITISH    SMOKE   BOX    ARBANGEMEN^T. 

adjustment.  When  the  right  position  of  the  petticoat  pip©  is 
i'ound  a  pattern  is  made  and  the  engines  of  that  class  are  fitted 
with  petticoats  which  are  integral  with  the  cast-iron  liner  of 
the  stacks,  and  no  adjustment  whatever  is  provided  in  that 
member.  The  best  talent  of  the  department  is  devoted  to  the 
drafting  of  locomotives,  and  it  is  done  once  for  all  for  each 
class.    There  is  no  tinkering  with  front  ends  here. 

It  will  be  difficult  to  convey  a  correct  impression  of  the 
attention  given  to  "drafting"  British  locomotives.  The  adjust- 
ment of  the  nozzle  and  petticoat  is  considered  vital  to  the 
proper  operation  of  the  engine,  and  to  the  care  devoted  to  this 
I  attribute  in  a  large  degree,  the  good  steaming  qualities  of 
engines  which  we  consider  very  deflcient  in  heating  surface. 
The  firebox  conditions  also  help  and  these  will  be  referred  to 
again.  As  the  new  ten-wheel  Caledonian  engine  is  still  con- 
sidered as  in  the  experimental  stage,  It  cannot  be  illustrated  In 
detail  now,  but  the  arrangement  of  a  similar  "front  end"  of 
the  latest  4-4-0  class  serves  to  show  the  nozzle,  stack  and  cast 
Iron  petticoat.    This  petticoat  when  finally  decided  upon  is  not 
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adjustable.    As  seen  in  the  engraving  (reproduced  from  Engi- 

leering)  there  is  no  diaphragm  plate  and  no  netting.    There 

-  something  occult  in  the  adjustment,  of  the  exhaust  nozzles 

,>n  this  road  for  high  speed  engines,  and  I  suspect  that  the 

nozzles  are  not  exactly  vertical.     The  axis  of  the  nozzle  is 


\   TYPICAL  BBI'nSII    BRICK    ARCH    AND   FIBE   DOOB.      THESE   ABE   AD- 
JUSTED AS   CAREFULLY   AS   TIIK   "FRONT  ENDS." 

inclined  forward,  but  only  a  little.  Whether  there  is  anything 
in  it  I  cannot  say,  but  the  fact  remains  that  the  last  adjust- 
ment ot  the  new  ten-wheel  engine  which  resulted  in  fine  steam- 
ing, consisted  in  a  slight  tipping  of  the  nozzle.    This  fact,  at 


least,  serves  to  indicate  how  carefully  the  drafting  is  done,  and 
that  is  the  important  fact  to  be  brought  out  These  parts  receive 
that  is  the  important  fact  to  be  brought  out.  The  brick  arch 
receives  as  careful  attention  as  the  drafting,  and  these  little  en- 
gines steam  well  without  tearing  their  boilers  all  to  pieces. 

An  exceedingly  important  feature  of  British  locomotive  prac- 
tice is  the  fact  that  the  appearance  of  a  new  design  is  con- 
iBidered  an  epoch-making  event  in  the  department.  It  is 
prepared  for  perhaps  two  years  in  advance.  The  study  put 
upon  the  drawings  is  something  unknown  with  us,  and  the 
engine  is  built  after  every  detail  has  been  most  carefully 
studied  in  the  light  of  what  has  gone  before.  The  best  talent 
of  the  department  is  concentrated  for  many  months  upon  each 
new  design.  This  is  expensive,  but  I  believe  that  it  pays  large 
interest  on  the  investment. 

In  passing  through  the  shops  at  Glasgow  attention  was  ar- 
rested by  a  row  of  seven  boilers,  ready,  with  fittings  complete 
and  laid  in  a  convenient  place,  for  use  on  the  standard  engines. 
In  case  a  boiler  of  a  road  locomotive  needs  heavy  repairs,  and 
the  rest  of  the  engine  is  in  good  condition,  one  of  these  is  used 
and  the  engine  returned  to  service  within  a  few  days.  Its  own 
boiler  is  then  made  ready  for  use  on  the  next  occasion  of  the 
kind.  G.  M.  B. 

(To  he  continued.) 


A   POWERFUL   PASSENGER    LOCOMOTIVE. 


4 — 6 — 2    (pacific  TYPE.) 


Cmc.voo  &  Alton  Railway. 


Another  record-breaker  passenger  lofomotive  has  been  built 
for  the  Chicago  &  Alton  Railway  by  the  lialdwin  Ivocomotive 
Works.  The  new  one  is  the  heaviest  passenger"  locomotive  in 
the  world,  and  it  is  specially  interesting  as  a'  marked  example 


of  the  present  tendency  toward  a  sacrifice  of  heating  surface 
in  order  to  secure  favorable  water  spaces  in  the  boiler  in  the 
hope  of  avoiding  some  of  the  boiler  troubles  which  are  becom- 
ing more  and  more  serious  in  connection  with  the  increasing 
weight  of  trains.  In  the  March  issue  of  this  journal  for  last 
year,  page  85,  were  illustrated  the  very  large  4 — 6 — 2  type 
Baldwin  locomotives,  which  were  built  for  the  passenger  ser- 
vice to  the  St.  Ivouis  World's  Fair,  and  these  engines  are  now 
followed  by  a  heavier  design  of  the  same  general  arrangement, 
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LONGITUDINAL  SECTION  OF  BOILER. 

THE  HEAVIEST  PASSENGER  LOCOMOTIVE  EVER  BUILT. 
-Vr.  c.  E.  Fuller,  Superintendent  Motive  Power.  BalduHn  Locomotive  Works,  Builders. 
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but  with  quite  different  boiler  conditions.  These  two  de- 
signs coming  as  they  do  within  a  year  exhibit  significant  ten- 
dencies in  boiler  proportions  which  are  exceedingly  important, 
and  for  this  reason  the  leading  dimensions  are  repeated  in  a 
table  which  permits  of  comparison.  Another  table  shows  the 
ratio  of  total  weight  to  heating  surface  of  a  number  of  recent 
large  passenger  engines.  It  will  be  noticed  that  the  new 
Chicago  &  Alton  engine  has  200  lbs.  boiler  pressure,  245  tubes 
214  in.  in  diameter  and  20  ft.  long,  also  that  the  tubes  have 
bridges  of  %  in.  in  the  tube' sheets.  Furthermore,  the  water 
spaces  around  the  firebox  at  the  mud  ring  are  5  in.  on  all  sides. 
These  figures  indicate  the  importance  which  is  now  given  to 
the  matter  of  circulation  space  in  the  boilers,  and  while  the 
boiler  is  undoubtedly  able  to  carry  220  lbs.,  the  pressure  will 


SECnONS    THBOUOH    FIBE   BOX. 

not  be  over  200  lbs.,  and  this  should  also  contribute  to  long  life 
of  the  sheets. 

When  such  a  radical  departure  from  recent  practice  is  put 
forth  with  the  approval  of  the  Baldwin  Locomotive  Works, 
and  the  tendency  is  also  apparent  in  the  product  of  other 
builders,  the  facts  are  worthy  of  study  by  all  concerned  in  the 
American  locomotive. 

Attention  is  also  directed  to  the  long  smoke  box  and  to  other 
features  of  this  design  which  resemble  those  of  the  previous 
one  of  this  type  on  this  road.  Because  of  the  resemblance  to 
the  design  of  last  year  the  general  drawings  are  not  repro- 
duced, but  special  attention  is  called  to  the  drawings  of  the 
boiler. 

COMPARISON   WITH    OTHER    LARGE    PASSENGER    LOCOMOTIVES. 


Road.  Engine 

Number. 

O.   ft   A 602 

C.   A   A 601 

N.    Y.    C 2.794 

El  Paso  &  Southwestern  

Northern    Pacific    284 

A..  T.  ft  S.  P 1.000 

C.   ft  0 147 

L.  S.  ft  M.  S 650 


BATIOS  OF  CHICAGO  &  ALTON  LOCOMOTIVE, 

Heating  surface  to  cylinder  volume =  299.4 

Tractive  weight  to  heating  surface =  44.35 

Tractive  weight  to  tractive  effort =  5.47 

Tractive  effort  to  heating  surface =  g.09 

Heating  surface  to  grate  area =  61.55 

Heating  surface,  percentage  of  tractive  effort =  12.8% 

Total  weight  to  beating  surface =    72.6 


Total  Weight 

Total 

DWlded  by 

Total 

Heating 

Heating 

WelKht. 

Surface. 

Surface. 

221.550 

3.053 

72.5 

219.000 

4,078 

63.7 

218.000 

3.7LI 

58.2 

209,500 

3.818 

54.8 

202.000 

3.462 

58.3 

190.000 

3.738 

60.1 

187  000 

3.533 

62  9 

174,500 

3,343 

52.2 

PASSENGER   LOCX)M0TIVB,    CHICAGO   ft   ALTON   RAILWAY. 

4 6 0    (PACIFIC)    TTPS. 

Gauge  .. .-. 4  ft.  8%  las. 

Cylinder 22  x  28  Ins 

Valve    Plato: 

Boiler — Type    Stralgh 

Material    ; .-. .  Stee 

Diameter     70  ln$ 

Thickness   of   sheets 11-16  In 

Working  pressure    200  lb? 

Fuel    Softcoa 

Staying    Crown  bar 

Firebox — Material    Stee 

Length 108  ins 

Width    661ns 

Depth Pront,  68  Ins. ;    back,  64  ins 

Thickness  of  sheets : 

Sides,  %  In. ;   back.  %  in. ;   crown.  %  In. ;    tube.  %  In 

Water  space Pront,  5  ins. ;    sides,  5  ins. ;    back,  5  ins 

Tubes — Material    Iror 

^    Wire  gauge 0.125  Mm 

Number 245 

Diameter 2%  ins. 

Length    20  ft. 

Heating   Surface — Firebox    179  sq.  ft. 

Tubes    2,874  sq.  ft 

Total    3.053  sq.  ft. 

Grate  area    49.5  sq.  ft 

Driving  Wheels — Diameter  outside 77  Ins, 

Diameter   of   center 70  Ins. 

Journals Main,  10  x  12  ins. ;    others.  9  z  12  Ins. 

Engine  Truck  Wheels    (Pront) — Diameter 83i^  Ins. 

Journals    6  z  10  ins. 

Engine  Truck  Wheels  (Back) — Diameter 45  Ins. 

Journals    8  z  12  Ins. 

Wheel  Base — Driving 13  ft.  4  Ins. 

Rigid 18  ft.  4  ins. 

Total   engine 83  ft.  4  ins. 

Total   engine   and   tender 62  ft.  8%  Ins. 

Weight — On   driving  wheels 135.110  lbs. 

On  truck,  front 40.500  lbs. 

On  truck    back 45,940  lbs. 

Total   engine    221.550  lbs. 

Total  engine  and  tender  (abont) 376,000  lbs. 

Tank — Capacity    8,400  gals. 

Tender — Wheels,   number    8 

Diameter   36  Ins. 

Journals    5^  z  10  Ins. 

COMPARISON    WITH    PREVIOUS    O.    &   A.    liOCOMOTIVE  OF   SAME   TYPE. 


rype — Drivers    

rype — Name    

Name  of  railroad 

Number  of  road  or  class 

Builder  

Simple  or  compound 

When   built    

Weight,  engine,  total,  lbs 

Weight   on  drivers,  lbs 

WelKht   on   leading  truck,   lbs 

Weight  on  trailing  truck,  lbs 

Weight  of 'tender  (loaded),  lbs 

Wheel  base,  driving,  ft.  and  ins 

Wheel  base,  total,  engine,  ft.  and  ins. 
Wheel  base,  total,  engine  and  tender, 

ft.    and    ins 

Driving  wheels,  diameter.  Ins 

Cylinders,  diameter.   Ins 

Cvllnders,   stroke,    ins 

Heating  surface,  flreoox.  sq.  ft 

Heating  surface,  arch  tubes,  sq.  ft... 

Heating  surface,  tubes,  sq.  ft 

Heating  surface,  total,  sq.  ft 

Firebox,   length.   Ins 

Firebox,   width.   Ins 

Orate  area    sq.  ft 

Boiler,  smallest  diameter  of,  ins 

Boiler,    height   of   center   above   rail, 

ft.    and    Ins 

Tubes,  number,  and  diameter  in  Ins.. 

Tubes,  length,  ft.  and  Ins 

Steam  pressure,  lbs.,  per  sq.  In 

Type  of  boiler 

Fuel    

Reference    in     Abikrican    Bnoinebb 

AND  Railroad  Jottrnai. 


) 


4-6-2 

4-6-2 

Pacific 

Pacific 

C.    ft   A. 

C.   ft   A. 

601 

602 

Baldwin 

Baldwin 

Simple 

Simple 

1903 

1904 

219.000 

221.550 

141.700 

135  110 

36.300 

40.500 

41.500 

45.940 

155.000 

155.000 

18-9 

18-4 

32-8 

88-4 

62-0 

62-8% 

80 

n 

22 

n 

28 

28 

202 

179 

28 

•   •   •    • 

8,848.0 

2,874 

4.078.0 

8.063 

108 

108 

72 

66 

54 

49.5 

70 

70 

9-5 

9-5 

328-2% 

245-2  »4 

20-0 

20-0 

220 

200 

Straight 

Straight 

Bltum.coal 

Bltum.  coat 

March,  1903 

April,  1904 

Page  87 

The  financial  results  of  the  change  of  motive  power  of  the 
Manhattan  Elevated  Railroad  of  New  York  City,  from  steam 
locomotives  to  electric  traction  on  the  multiple-unit  system,  has 
been  gratifying  and  remarkable.  The  gross  earnings  during 
the  second  quarter  of  1903  showed  an  Increase  of  $414,000 
over  those  of  the  same  quarter  of  the  previous  year  with  steam 
motive  power,  while,  on  the  other  hand,  the  expenses  in  the 
same  time  showed  a  decrease  of  $99,000;  thus  the  net  earnings 
were  increased  by  $513,000  for  that  quarter  by  the  change. 
The  electrical  equipment  was  installed  with  no  change  In  the 
tracks,  rolling  stock  or  character  of  the  traffic,  yet  the  capacity 
of  the  system  has  been  greatly  Increased.  The  great  starting 
power  provided  by  the  multiple-unit  system  permits  six-car 
trains  (all  passenger  carrying)  to  be  operated  with  great 
facility.  Instead  of  the  five-car  trains  with  steam  operation; 
also  the  acceleration  speed  (the  determining  factor  In  suburban 
traffic)  has  been  Increased  by  some  20  or  30  per  cent,  thus 
greatly  facilitating  the  quick  movement  of  trains. 


apbu^  ISM- 


AMERICAN  engineer  AND  RAILROAD  JOURNAL.     188 


A  NEV   DESIGN   OF   6ACK-GEARED   CRANK   SHAPER 
Sfbingfuxd  Machine  Tool  Coupajux. 


The  increasing  use  of  high  speed  tool  steels  and  the  heavy 
duty  imposed  thereby  has  made  severe  demands  upon  the 
capacities  of  machine  tools,  and  is  an  important  factor  in 
influencing  new  designs  of  tools.  It  is  of  Interest  to  note, 
however,  that  the  tool  builders  are  keeping  pace  with  the  new 
requirements  and  are  originating  new  designs  of  tools  to  make 
the  extreme  heavy  cutting  duties  possible. 

No  greater  efforts  have  been  made  in  this  line  than  thoee 
of  the  Springfield  Machine  Tool  Company,  Springfield,  O.,  who 
have  recently  perfected  a  new  design  of  16-in.  heavy  back- 
geared  shaper.  By  reason  of  important  changes  in  this  design 
and  improvements  to  make  it  adaptable  to  the  heavy  work,  a 
description  of  this  tool  will  be  of  Interest  The  general  lines 
of  this  new  tool  are  shown  in  the  accompanying  line  engraving. 
It  has  a  very  heavy  column  or  frame,  heavily  ribbed  and  of 
strong  design  to  provide  stiffness.  The  journal  boxes  of  the 
driving  mechanism  have  bored  seats  In  the  column  and  the 
flanged  sleeve  which  forms  bearing  for  the  crank  gear,  is  fitted 
Into  reinforced  sections,  as 
shown,  to  Insure  steadiness  under 
the  heaviest  cuts.  The  top  of  the 
column  extends  beyond  the  face 
on  each  end  to  provide  long  bear- 
ing surfaces  for  the  ram,  and 
the  surface  to  which  the  cross 
rail  is  clamped  is  very  wide  and 
deep,  to  give  rigid  support. 

The  ram  Is  of  semi-circular 
section  and  Is  long,  wide  and 
deep.  It  may  be  adjusted  to 
suit  the  work  while  In  motion; 
the  tool  head  has  a  graduated 
swivel  adjustable  to  any  angle, 
and  the  down  feed  screw  is  pro-  * 
vided  with  a  micrometer  collar. 

The  cross  rail  has  a  long  bear- 
ing on  the  column,  and  Is  made 
of  extra  depth  and  unusually 
heavy.  It  Is  elevated  by  means 
of  a  screw  with  ball-bearing 
thrust.  The  box  table  which 
has  a  large  surface  for  hold-r 
Ing  work.  Is  secured  to  the 
cross  slide  by  means  of  two  studs 
and  one  bolt.  The  studs  are 
screwed  in  the  box  table  near 
Its  upper  surface  and  pass 
through  the  cross  slide  at  points  where  it  is  subjected  to  the 
pressure  of  the  cut,  thus  relieving  this  casting  of  tension  strain. 
Owing  to  the  extreme  depth  of  cross  rail,  cross  slide  and  box 
table,  a  degree  of  rigidity  Is  insured  which  obviates  entirely 
the  necessity  for  an  extra  support  from  the  shaper  basejtcr^ 
the  box  table,  therefore,  saves  the  time  usually  required^  to 
adjust  this  support. 

The  driving  mechanism  is  arranged  for  two  speeds  which.  In 
connection  with  the  wide  belt  four-step  cone  gives  eight 
speeds  arranged  In  geometrical/  progression.  The  driving 
shafts  are  joumaled  In  ring  oiling  bearings  and  have  large 
sears  with  wide  faces,  which  are  controlled  by  a  lever  at  the 
rear  of  the  column.  Provision  Is  made  to  prevent  both  sets 
of  gears  belfig  engaged  at  the  same  time,  hence  breakage  from 
such  causes  Is  avoided. 

The  stroke  of  the  ram  is  varied  with  equal  facility,  while  the 
machine  is  In  motion  or  at  rest,  by  means  of  a  heavy  wrist 
^lock,  adjustable  in  large  guides  planed  Into  the  crank  gear. 
Thp  forward  motion  Imparted  to  the  ram  by  the  driving  me- 
•'hanism  is  nearly  uniform,  with  a  quick  return  motion.  The 
s'roke  arm  is  attached  to  the  ram  by  means  of  a  connecting 
rod  placed  In  such  afcanner  that  a  2%-In.  shaft  may  be  passed 
«nder  the  ram  to  a|low  of  key  seating. 


The  important  dimensions  of  this  tool  are  presented  in  the 
following  table: 

PBINCIPAI.  DIMENSIONS. 

Stroke,  maximam    17  Ibb. 

Vertical  adjustment  of  table 15  ins. 

Cross  motion  of  table 20  las. 

Tool  block  feeds  (in  any  direction) 6  ins. 

Vise  Jaws 8  Ins.  x  11  ins. 

Width  of  front  face  of  column 14  M;  Ins. 

Top  surface  of  box  table ..13  ins.  x  11^  ins. 

Depth  of  cross  rail ..;.'.«v.. 14^4  'd*" 

Uength"  of  bearing  in  column  for  nun. 26  ins. 

Width  of  ram S%  Ins. 

Size  of  base ;r.. 24  Ins.  x  43  ins. 

Floor  space  required -. 38  ins.  x  80  Ins. 

Net  weight ,, 2,200  lbs. 


AMERICAN  LOCOMOTIVE    COMPANY  IN    CANADA. 


By  the  purchase  of  the  Locomotive  ft  Machine  Company,  of 
M(mtreal,  the  American  Locomotive  Company  adds  another 
excellent  plant  to  its  equipment.  The  price  paid  was  $1,500,000, 
and  besides  the  fine  new  locomotive  plant  the  property  includes 
a  structural  steel  shop  and  valuable  frontage  on  the  river.  The 
capacity  of  the  locomotive  shops  is  250  locomotives  per  year, 
which  may  easily  be  increased  to  300. 
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DETAILS   OF  THE  NEW  DESIGN  OF   16-INCH   BACK   C^Eil^P  KHAVEK 
SPRINGFIELD    MACHINE   TOOL    COMPAMi. ; '. 


COKE  AS  LOCOMOTIVE  FUEL. 


Boston  &  Maine  Railroad. 


For  a  number  of  years  the  Boston  &  Maine  has  used  coke  on 
its  locomotives  running  into  Boston  and  the  practice  has  been 
described  in  this  journal.  Figures  from  the  performance 
sheets  of  the  last  six  months  of  the  year  1903  have  been  re- 
ceived from  Mr.  Henry  Bartlett  These  are  from  passenger 
service  and  are  not  stated  In  terms  of  ton  miles.  They  indicate 
the  amount  ii<;pd  and  the  record  in  train  miles  for  all  classps  of 
passenger  service. 

COKE  TSED  ON   LOCOMOTIVES,    BOSTOIT  *   MAINE  RAILROAD. 
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33.36 

686.636 
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11,320 

33.57 

599.628 

13.640.240 

2258 

11,871 

32.21 

559,504 

14,406,060 
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542,526 

14.349,940 
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605,355 

16.807,760 
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PROPOSED    STANDARD    SPECmCATIONS    FOR    LOCO- 
MOTIVE CYLINDERS. 


Committee  B,  of  the  American  Society  for  Testing  Materials, 
proposes  the  following  specifications  for  locomotive  cylinders: 

Process  of  Manufacture. — Locomotive  cylinders  shall  be 
made  from  good  quality  of  close  grained  gray  iron  cast  in  a 
dry  sand  mold. 

Chemical  Properties. — Drillings  taken  from  test  pieces  cast 
as  hereafter  mentioned  shall  conform  to  the  following  limits 

in  chemical  composition: 

Per  cent. 

Silicon i From  1.25  to  1.75 

Phosphorus     .,  »i; Not  over  0.9 

Sulphur Not  over  0.10 

Physical  Properties. — The  minimum  physical  qualities  for 
cylinder  iron  shall  be  as  follows:  The  Arbitration  Test  Bar, 
1%  inches  in  diameter,  with  supports  12  inches  apart,  shall 
have  a  transverse  strength  not  less  than  2,700  pounds,  centrally 
applied,  and  a  deflection  not  less  than  0.08  inch. 

Test  Pieces  and  Method  of  Testing. — The  standard  test  shall 
be  1*4  inches  in  diameter,  about  14  inches  long,  cast  on  end  in 
dry  sand.  The  drillings  for  analysis  shall  be  taken  from  this 
test  piece,  but  in  case  of  rejection  the  manufacturer  shall 
have  option  of  analysing  drillings  from  the  bore  of  the  cylin- 
der, upon  which  analysis  the  acceptance  or  rejection  of  the 
cylinder  shall  be  based.  One  test  piece  for  each  cylinder  shall 
be  required. 

Character  of  Castings. — Castings  shall  be  smooth,  well 
cleaned,  free  from  blow  holes,  shrinkage  cracks  or  other  de- 
fects, and  must  finish  to  blue  print  size.  Each  cylinder  shall 
have  cast  on  each  side  of  saddle  manufacturer's  mark,  serial 
number,  date  made  and  mark  showing  order  number. 

Inspector. — The  inspector  representing  the  purchaser  shall 
have  all  reasonable  facilities  afforded  to  him  by  the  manu- 
facturer to  satisfy  himself  that  the  finished  material  Is  fur- 
nished in  accordance  with  these  specifications.  All  tests  and 
inspections  shall  be  made  at  the  place  of  the  manufacturer. 


The  following  Is  schedule  of  fast  run  made  by  a  Chicago  & 
Alton  Railway  special  train  carrying  Mr.  Pabst,  the  prominent 
brewer,  and  his  party,  Chicago  to  St.  Louis,  Pehmary  13.  1904: 

Left    rhfoapo    2.4S  P.  M. 

Arrlvort    .Tollot     3.3.'>  P.  M. 

.\rrfve(1   nioominetnn   5.24  P.  M. 

Arrived    SprlngfleJd fi.:?R  P.  M. 

Arrfvpd   Pt.   Tviul- 8.55  P.  M. 

Elapsed  tiraf.  .sfj^.hMirs  .a<id  .welve  minutes,  which  Included 
stops  of  seven  minutes  for  Ifaiin  orders,  six  minutes  In  chang- 
ing engir.es,^eigh^  minutes  ff,r, pii^aiplng  watei^and  one  minute 
on  acccvn*  bt  being  held  oy  adverse  signals.  Total  time  lost 
by  necessary  stops,  twenty  two  minutes,  which,  substracted 
from  elapsed,  t- ire  giver  a  net  running  time  of  five  hours  and 
fifty  minutes  for  the  283  miles. 


PROPOSED  STANDARD  SPECIFICATIONS   FOR  MALLE. 

ABLE  CASTINGS. 


Committee  B,  of  the  American  Society  for  Testing  Materials, 
proposes  the  following  specifications  for  malleable  iron 
castings: 

Process  of  Manufacture. — Malleable  iron  castings  may  be 
made  by  the  open  hearth,  air  furnace  or  cupola  process. 
Cupola  iron,  however,  is  not  recommended  for  heavy  nor  for 
important  castings. 

Chemical  Properties.— Castings  for  which  physical  require- 
ments are  specified  shall  not  contain  over  0.06  sulphur  nor 
over  0.225  phosphorus. 

Physical  Properties. — 1.  Standard  Test  Bar.— This  bar  shall 
be  1  Inch  square  and  14  inches  long,  without  chills  and  with 
ends  left  perfectly  free  in  the  mold.  Three  shall  be  cast  in  one 
mold,  heavy  risers  Insuring  sound  bars.  Where  the  full  heat 
goes  into  castings  which  are  subject  to  specification,  one  mold 
shall  be  poured  two  minutes  after  tapping  into  the  first  ladle, 
and  another  mold  from  the  last  iron  of  the  heat.    Molds  shall 


be  suitably  stamped  to  insure  Identification  of  the  bars,  the 
bars  being  annealed  with  the  castings.  Where  only  a  partial 
heat  is  required  for  the  work  in  hand,  one  mold  should  be 
cast  from  the  first  ladle  used  and  another  after  the  required 
iron  has  been  tapped.  2.  Of  the  three  test  bars  from  the  two 
molds  required  for  each  heat,  one  shall  be  tested  for  tensile 
strength  and  elongation,  the  other  for  transverse  strength  and 
deflection.  The  other  remaining  bar  Is  reserved  for  either  the 
transverse  or  tensile  test,  in  case  of  the  failure  of  the  two 
other  bars  to  come  up  to  requirements.  The  halves  of  the 
bars  broken  transversely  may  also  be  used  for  tensile  strength. 
3.  Failure  to  reach  the  required,  limit  for  the  tensile  strength 
with  elongation,  as  also  the  transverse  strength  with  deflection, 
on  the  part  of  at  least  one  test  rejects  the  castings  from  that 
heat 

4.  Tensile  Test. — The  tensile  strength  of  a  standard  test  bar 
for  casting  under  speciflcation  shall  not  be  less  than  42,000 
pounds  per  square  Inch.  The  elongation  measured  In  2  Inches 
shall  not  be  less  than  2*A  per  cent. 

5.  Transverse  Test. — The  transverse  strength  of  a  standard 
test  bar.  on  supports  12  Inches  apart,  pressure  being  applied  at 
centre,  shall  not  be  less  than  3,000  pounds,  deflection  being  at 
least  %  Inch. 

Test  Lugs. — Castings  of  special  design  or  of  special  Impor- 
tance may  be  provided  with  suitable  tea**fugs  at  the  option  of 
the  Inspector.  At  least  one  of  these  lugs  shall  be  left  on  the 
(•a=tinp:  for  his  inspection  upon  his  request  therefor. 

Annealing. — Malleable  castings  shall  neither  be  over  nor 
under  annealed.  They  must  have  received  their  full  heat  In 
the  oven  at  least  RO  hours  after  reaching  that  temperature. 

Finlth. — Castings  shall  be  true  to  pattern,  free  from  blem- 
ishes, scale  or  shrinkage  cracks.  A  variation  of  1-16  Inch  per 
foot  shall  be  permissible.  Founders  shall  not  be  held  re- 
sponslblp  for  defects  due  to  Irregular  cross  sections  and  un- 
evenly distributed  metal 

Inspection. — The  Inspector  representing  the  purchaser  shall 
have  all  reasonable  facilities  given  him  by  the  founder  to 
satisfy  him  that  the  finished  material  Is  furnished  In  accord- 
ance with  these  specifications.  All  tests  and  Inspections  shall 
he  made  prior  to  shipment. 


THF   TECHNOLEXTCON. 


A  brief  statement  has  been  received  from  the  secre.tary  of 
the  Society  of  German  Engineers  Indicating  the  work  done  In 
connection  with  this  universal  dictionary  of  technical  terms 
up  to  February,  1904. 

The  universal  technical  dictionary  for  translation  purposes. 
In  English.  German  and  French,  the  compilation  of  which  was 
begun  in  1 JOI  under  the  auspices  of  the  Society  of  German  En- 
gineers, has  received  help  up  to  the  present  time  from  363 
technical  societies  at  home  and  abroad:  51  of  these  are  Eng- 
lish. American.  South  African,  etc.,  274  German,  Austrian  and 
German-Swiss  and  38  French,  Belgian  and  French-Swiss  socle- 
ties.  Of  firms  and  Individual  collaborators  2,573  have 
promised  contributions.  The  excerption  of  texts  In  one,  two 
or  three  languages  (handbooks,  pamphlets,  business  letters, 
catalogues,  price  lists,  pfc.)  and  of  the  existing  dictionaries 
has  yielded  1,920,000  word  cards  so  far.  To  these  will  he  added 
within  the  next  two  years  (by  the  middle  of  1906)  the  hundred 
thousands  of  word  cards  that  will  form  the  result  of  the  orig- 
inal contributions. 

All  the  outstanding  contributions  will  be  called  In  hy  Easter 
of  this  year,  1904.  The  collaborators  are  therefore  requested 
to  close  their  note-books  or  other  contributions — unless  a  later 
term  has  been  especially  arranged  with  the  editor-ln-chlef — 
by  the  end  of  March  and  to  forward  them  to  the  address  given 
below.  As  the  printing  of  the  Technolexlcon  Is  to  begin  in 
the  middle  of  1906.  delayed  contributions  can  be  made  use  of 
In  exceptional  cases  only  up  to  that  time. 

The  editor-ln-chlef  will  be  pleased  to  give  any  further  In- 
formation wanted.  Address  Technolexlcon,  Dr.  Hubert  Jan- 
sen,  Berlin  (N.  W.  7),  Dorotheenstrasse  49. 


M-RIL.  1904. 
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THE  LAWSON  IMPROVED  DUMPING  CAR. 


This  car  has  passed  out  of  the  experimental  stage  and  is 
idv  for  service  in  the  exacting  work  to  which  equipment  of 
-  kind  is  subjected  in  handTing  ballast,  ore  and  other  mate- 

,i  which  must  be  loaded  conveniently  and  unloaded  quickly, 
vrre  service  tests  have  demonstrated  its  satisfactory  opera- 

.11  and  orders  have  been  placed  for  a  number  of  cars  to  be 

;ilt  by  the  Mlddletown  Car  Works. 


The  Lawson  car  carries  its  load  in  two  long,  plate  steel 
l)oxes,  each  having  a  cubical  capacity  of  about  415  cu.  ft. 
When  these  are  in  the  loading  position  they  rest  upon  three 
cast  steel  transverse  supports  which  are  provided  with  ball 
races.  In  dumping,  compressed  air  is  admitted  to  oscillating 
cylinders,  two  for  each  box.  which  first  slide  the  box  toward 
the  side  of  the  car  and  then  tilt  it  to  dump  out  the  load 
through  the  side  doors,  which  are  automatically  unlocked  by 
devices  which  in  operating,  pass  out  of  the  way  of  the  load 


r. 

o 

^^ 

Eh 
CO 


c 


i— » 


c 


;5 


C 


r. 


r. 


< 
o 

o 


> 


c       •— 


>  »  »>  »  •  V*  v 


188 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


and  are  protected  by  the  floor  of  the  box.  After  dumping,  the 
cylinders  restore  the  box  to  its  normal  position  and  the  door 
locks  return  automatically  into  position  to  close  the  doors 
tightly  and  the  car  is  again  ready  for  loading.  To  accomplish 
this,  a  surprisingly  small  number  of  parts  are  required.  In 
fact,  it  appears  to  be  the  simplest  mechanism  possible  to  use 
for  such  work. 


The  under  frame  has  a  back  bone  of  box  girder  construction 
which  is  30  ins.  deep  at  the  center  of  the  car  and  tapers  to 
ward  the  body  bolsters.  The  side  sills  are  10-in.  channels  and 
the  center  and  side  sills  are  strongly  connected  and  braced  by 
angles  and  large  gusset  plates,  as  indicated  in  the  plan  view. 
The  body  and  also  the  truck  bolsters  are  of  cast  steel,  their 
form  being  clearly  shown  in  the  engravings.     In  the  sectional 
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end  view  of  the  car  the  arrangement  ot  the  air  cylinders  and 
their  slotted  attachments,  also  the  slotted  hinge  connections 
io  the  boxes  are  shown. 

In  order  to  provide  sufficient  power  for  dumping  the  load 
A-ith  low  pressures  of  air  the  cylinders  are  12  ins.  in  diameter, 
vhich  insures  sufficient  power  with  air  pressure  as  low  as  40 
•  bs.  per  sq.  in.  An  air  reservoir  24  ins.  in  diameter  by  8  ft. 
ong,  gives  sufficient  supply  for  four  complete  operations,  even 
f  the  hose  is  uncoupled  from  the  engine.  This  cylinder  con- 
iit'cts  with  the  air  brake  train  pipe,  and  a  check  valve  pre- 
vents the  reservoir  air  from  passing  back  into  the  train  pipe, 
j'lie  leatiing  dimensions  of  the  car  are  given  in  the  accom- 
i.anying   table. 

LAWSUN   DUMl'INU   CAK. 
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Weight  of  car »■. i.-.;.. .".;.  ^^^ >  ;■«,'.. .,"./.  .'  -vw.:.  ■.".'.  .'.'4  . . .  .50,000  lbs. 

Capacity   ...  .^».»,v»/>:»:i'»-».i.i"«.»«  ••»  i»-^  ••'.•■»>'»•• -830  cu.  ft.,  40  tons 

In  tht  photogfaphlc  side  view  lattice  girders  are  seen,  under 
the  side.s  of  the  boxes.  These  are  used  to  stiffen  the  floors  of 
the  boxes.  The  construction  throughout  is  very  strong,  which 
was  done  to  provide  for  stresses  due  to  possible  rough  handling 
in  shaking  out  a  frozen  load.  To  operate  the  air  conveniently 
the  controlling  valves  are  placed  upon  the  platforms  at  the 
end  of  the  car.  Records  of  tests  are  at  hand  showing  that 
loads  of  ordinary  material  have  been  dumped  and  the  car  put 
into  position  for  loading  in  50  seconds.     This  tar,  which  was 


recently  tested  on  the  Central  Railroad  of  New  Jersey,  has  a 
capacity  of  40  tons.  It  has  been  tested  with  95.000  lbs.  of 
frozen  ore  with  entirely  satisfactory  results.  Very  ingenious 
locking  devices  aie  provided.  They  lock  and  hold  the  sides 
firmly  in  place  and  release  automatically  when  the  boxes  are 
raised  for  dumping.  Being  operated  by  linkages,  the  locks 
draw  away  from  the  door  and  pass  under  the  floor  where  they 
are  out  of  the  way  of  the  load.  Six  of  these  locks  are  provided 
on  each  side  of  the  car.  Additional  locks  are  applied  to  the 
air  cylinder  piston  rods  to  prevent  the  cylinders  from  acci- 
dental operation.  In  dumping  a  load,  the  pistons  of  the  air 
cylinders  are  brought  up  against  heavy  spiral  springs  which 
surround  the  piston  rods  and  provide  a  lesistance  capacity  of 
about  8,000  lbs.  in  closing  4  ins.  This  makes  it  possible  to 
.shake  out  a  refractory  load  and  insures  clearing  all  the  load. 

The  writer  raised  the  question  of  the  stability  ol  this  car  in 
dumping  one  side  when  the  other  side  is  empty  and  was 
informed  that  frozen  ore  has  been  shaken  out  of  one  side 
under  these  conditions  without  raising  the  wheels  on  the 
empty  side  or  otherwise  indicating  any  lack  of  stability.  The 
details  of  this  design  were  worked  up  by  the  Commonwealth 
Steel  Company  and  the  cars  are  being  built  by  the  Middletown 
Car  Works,  Middletown,  Pa. 

This  type  of  dumping  car  seems  to  be  the  best  which  has 
thus  far  been  developed  for  such  work  as  trestle  filling,  ballast 
handling  and  general  construction  work.  It  is  highly  spoken- 
of  by  railroad  officials  who  have  tested  it.  Further  informa- 
tion may  be  obtained  from  the  Lawson  Improved  Dumping 
Boat  &  Car  Company.  260  West  Broadway,  New  York  City. 


SOMETHING  EVERY  RAILROAD  SHOULD  PR>,VIDE. 


PROTECTING  COATING    FOR  AIR  BRAKE  HOSE. 


At  the  Point  St,  Charles  shops  of  the  Grand  Trunk  Rail 
way  at  .Montreal,  Mr.  William  McWood,  superintendent  of  the 
car  department  showed  a  representative  of  this  journal  a 
reading  room  and  mess  room  which  have  been  maintained 
at  that  point  for  4G  years.  The  library  receives  regularly 
'Si  periodicals  and  has  nearly  11,000  books.  The  attendance 
in  the  reading  room  last  jear  was  40,500.  Ine  Gra-id  Trunk 
Railway  Literary  and  Scientific  Institute  is  the  name  of  this 
institution,  which  is  tncouraged  by  the  company  and  as- 
•sisted  by  the  local  officials^  Membeis  pay  ten  cents  per 
month  or  |1.00  per  year  for  the  use  of  the  reading  room, 
astronomical  telescope,  maps,  globes,  air  brako  apparatus 
sectioned,  link  and  valve  motion  models,  reference  library 
and  admission  to  lectures  and  classes.  Mechanical  drawing 
classes  meet  twice  a  week  and  other  classes  study  the  air 
brake,  valve  motion,  etc.  Prizes  to  the  value  of  $15.00  aro 
given  annually  to  the  mechanical  drawing  class. 

The  messroom  adjoins  the  library  in  a  building  opening 
into  the  shop  grounds  on  one  side,  and  near  the  entrance  gate. 
At  one  end  of  the  room  is  a  stage  for  theatrical  performances 
and  the  room  is  supplied  with  long  tables  and  benches.  On 
each  side  of  the  room  is  a  large  steam  oven.  Shop  men  who 
live  at  a  distance  from  the  works  bring  their  lunches  and  leave 
their  "dinner  pails"  at  the  messroom  in  the  morning.  These 
are  placed  in  the  ovens  before  the  noon  hour  by  a  regular  at- 
tendant who  keeps  the  room  in  order.  At  noon  the  men  find 
their  lunches  hot  and  ready  for  them.  They  enjoy  them  to- 
.^flher  at  the  tables  and  after  12.30  smoking  is  allowed.  Out 
<|f  a  total  of  about  2,500  men  at  these  shops  an  average  number 
of  about  500  make  daily  use  of  this  room,  and  it  is  not 
necessary  to  dwell  upon  the  advantages  to  the  company  de- 

•  ivtd  from  this  provision  of  a  pleasant,  warm  and  veiy  com- 

•  ortable  room  in  which  to  spend  an  enjoyable  hour  by  those 
who  otherwise  would  gather  in  knots  of  four  or  five  roosting 
in  sundry  uncomfortable  and  not  too  attractive  corners  of 
the  shops  where  the  working  hours  are  spent. 

The  writer  was  greatly  impressed  with  this  simple  inex- 
pensive and  eminently  sensible  contribution  on  the  part  of  the 
•ompany  to  the  comfort  of  the  men.  It  is  handled  in  ex- 
actly the  right  way  and  has  been  through  the  test  of  46  years. 
Why  does  not  every  railroad  do  likewise? 


Deterioration  of  rubber  when  exposed  to  the  atmosphere 
has  led  to  many  attempts  to  secure  a  satisfactory  protection 
which  will  keep  the  air  from  the  rubber  and  prolong  its  life 
by  preventing  the  formation  of  weather  cracks. 

The  editor  of  this  journal  has  had  his  attention  drawn  to  a 
very  promising  experiment  with  a  material  prepared  for  this 
purpose  by  two  gentlemen  who  have  had  wide  experience  in 
the  use  of  air  hose  on  cars.  They  applied  the  material  which 
they  made  to  half  the  length  of  a  piece  of  hose  and  left  the 
other  half  in  its  original  condition.  After  exposure  to  the 
atmosphere  where  it  was  in  all  kinds  of  weather  for  thirty 
months,  the  half  which  was  covered  with  this  interesting 
material  was  in  perfect  condition,  while  the  unprotected  por- 
tion had  weather  cracks  clear  through  the  rubber.  The 
gentlemen  referred  to  state  that  the  cost  of  this  material  is 
low  and  that  they  are  sure  it  will  absolutely  prevent  weather 
cracks  in  the  outside  cover  of  the  hose.  It  will  soon  be 
placed  on  the  market,  an(^  our  readers  will  be  informed  of  the 
fact,  as  this  appears  to  be 'a  very  promising  development  in 
the  protection  of  air  hose. 


REDUCED  CLEARANCE   ON  A  LOCOMOTIVE. 


/ 


In  connection  with  the  general 'subject  of  reducing  clear- 
ance in  locomotive  cylinders  a  circumstauie  which  occurred 
on  a  Southern  road  has  been  brought  to  our  attention.  Some 
new  locomotives  were  found  to  be  wasteful  of  fuel  and  also 
"logy"  and  "lame."  Indicator  cards  were  taken,  and  by 
setting  the  valves  with  greatly  increased  lead  the  cards  were 
improved.  It  was  found  necessary  to  give  ^^-inch  lead  in  full 
gear  to  accomplish  it,  and  the  engines  were  not  improved  as  to 
starting  or  as  to  fuel  consumption.  It  was  then  discovered 
that  the  clearance  was  too  great  and  that  a  mistake  had  been 
made  by  the  builders,  in  the  thickness  of  the  pistons.  By  in- 
creasing the  thickness  1  inch  and  reducing  the  clearance  to 
about  8  per  cent,  the  trouble  was  remedied  and  a  material  sav- 
ing in  fuel  resulted.  These  engines  were  bufning  wood,  and 
the  saving  amounted  to  from  four  to  live  cords  of  wood  p-^r 
round  trip,  where  the  wood  cost  |5  per  cord. 
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EDITORIAL    ANNOUNCEMENTS. 

Advertlfwnioiitii.  -3«<A»7<^  will  he  inaerled  in  thin  journal  for  pay,  except 
IN  THE  ADVERTISING  PAGES.  Tlxt  reudiiuj  jHioes  vill  cirtitiiin  wily  such 
Tiuitter  as  -we  coti^tiiier  of  interest  to  our  readers. 

ContrlbntlouK. — Articles  relating  to  railway  rolling  stock  construction  and 
mamigtment  inid  kindred  topics,  by  tfume  who  are  pnu-ticnUy  uci/uainted 
with  these  subjects,  are  specitiUy  desired.  Also  e  trly  notices  ofojfftcial  changes, 
and  additions  of  new  equiprnent  for  the  road  or  the  i/iojt,  by  imrchnse  or 

amdruction. 


To  SubBcrlbers.— TAe  American  Engineer  and       ilroad  Journal 

is  mailed  regularly  to  every  subscriber  ench  mmdh,  An>,  nbscriber  who  fails 
to  receive  his  jxiper  ought  at  once  to  notify  the  jxisttunster  at  the  office  oj 
delivery,  and  in  case  the  pajjer  is  not  then  obtdned  this  office  should  be 
notified,  so  that  the  missing  pij^r  tnmj  lie  sujjjilied.  Wlieii  a  Miib« 
•crlber  f  liaiisett  IiIn  addrei.H  he  ought  to  notify  this  office  at  once,  so 
that  the  paper  may  be  sent  to  the  proper  destinatioti. 


A  CRITICAL  STUDY  OF  ROUNDHOUSES. 


The  subject  treated  by  Air.  R.  H.  Soulu  iu  this  isaue  is  of 
transcendent  importance.  Because  of  its  influence  upon  effi- 
cient locomotive  operation  the  roundhouse  now  receives  a  large 
amount  of  attention  and  the  necessity  for  liberal  construction 
appropriations  is  becoming  appreciated.  In  his  railroad  ex- 
perience Mr.  Soule  was  a  leader  iu  roundhouse  improvement 
and  he  consistently  advocates  increased  head  room,  large 
spans  of  roof,  absence  of  intermediate  roof  supports,  good  drop 
pits,  ample  natural  lighting  and  adequate  shop  facilities  and 
tool  equipments.  In  this  article  will  be  found  a  table  of  dimen- 
sions for  roundhouses  whjch  presents  information  which  loco- 
motive men  and  civil  engineers  will  both  find  to  be  helpful  in 
laying  out  new  roundhouses,  and  taken  as  a  whole  it  is  be 
lieved  that  no  safer  guide  to  practice  is  available  than  the  dis- 
cussion contained  in  this  article. 


LOCOMOTIVE    REPAIR    RECORDS. 


A  Hational  Systkm. 


In  order  to  operate  the  mechanical  department  of  a  large 
road  in  accordance  with  business  principles,  it  is  necessary  to 
know  the  cost  of  locomotive  repairs  at  each  shop,  and  to  have 
an  intelligent  basis  for  comparing  one  shop  with  another.  The 
comparison  of  the  records  of  one  road  with  another  are  not 
now  under  consideration. 

Repair  records  expressed  in  cost  per  mile  are  almost  value- 
lesJt  because  they  contain  no  information  as  to  the  amount  of 


work  done  and  they  consider  heavy  and  light  locomotives  on 
me  same  basis.  No  one  would  for  a  moment  consider  paying 
money  out  of  his  own  pocket  for  repairs  to  a  miscellaneous  lot 
of  locomotives,  doing  a  variable  quantity  of  work  on  such  au 
indefinite*  and  obscure  basis  as  the  miles  niaae  iu  service.  It 
is  too  indefinite.  Motive  power  officers  must  find  a  better  method 
of  expressing  their  shop  performances  if  they  are  to  meet  the 
need  of  the  times  for  commercial  management  of  their  depart- 
ment. 

In  this  issue  is  printed  a  description  of  a  plan  for  classify- 
ing locomotive  repairs  which  is  to  go  into  effect  on  one  of  the 
lai-ge  railroad  systems  and  it  is  presented  in  this  journal  with 
the  conviction  that  it  is  one  of  the  most  important  articles  con- 
tained in  these  pages  for  years.  This  plan  is  a  step  in  the 
direction  of  commercializing  railroad  motive  power  matters, 
which  should  be  carefully  studied  and  put  into  effect  generally, 
because  it  permits  of  comparing  the  work  of  various  shops  and 
bringing  all  up  to  the  standard  of  the  best. 

This  system  is  based  upon  the  assumption  that  the  cost  of 
repairs  is  roughly  proportional  to  the  weight  of  the  locomotive 
and  the  mileage  it  makes,  'lae  output  of  a  shop  is  better 
Slated  in  terms  of  weight  than  in  number  of  locomotives 
of  varying  weight.  The  cost  is  also  proportional  to  the  work 
done  by  the  engines. 

Unless  the  roundhouse  or  running  repairs  are  also  kept  on 
the  ton  mile  basis  there  is  no  way  of  knowing  absolutely  the 
proportion  of  running  and  shop  repairs,  but  the  running  re- 
pairs may  be  kept  on  the  ton  mile  basis  also. 


INFORMATION. 


Two  kinds  of  information  are  necessary  for  the  successful 
conduct  of  any  enterprise  requiring  the  concerted  efforts  of  a 
large  organization.  Before  the  plan  of  operation  can  be 
tormed  information  must  be  had  upon  which  to  build  the  plan 
and  arrange  the  campaign.  This  fact  is  very  generally  under 
stood  and  many  men  know  how  to  begin  the  management  of 
au  enterprise  and  many  who  are  called  to  undertake  the  man- 
agement of  difficult  work  begin  promisingly  but  fail  because 
they  do  not  appreciate  the  necessity  for  another  kind  of  in- 
formation which  is  quite  as  important  and  quite  as  necessary 
as  that  which  forms  the  basis  of  the  plan.  In  a  large  organi 
zation  the  chief  officer  must  necessarily  issue  instructions. 
This  al.so  is  easy,  but  it  is  not  easy  to  know  positively  that  the 
instru( lions  are  understood  by  the  subordinates  and  that  they 
are  being  carried  out.  This  is  the  information,  the  lack  or 
the  possession  of  which  determines  success  or  failure  of  those 
who  manage  men. 

A  military  officer  who  issues  the  right  instructions  to  his 
subordinates  and  then  makes  sure,  through  his  aids,  that  they 
are  carried  out,  is  a  "genius."  He  would  not  be  one  if  he 
issued  the  best  possible  instructions  and  yet  failed  to  inform 
himself  upon  every  movement  of  his  forces  in  order  to  know 
how  his  instructions  were  being  carried  out. 

The  writer  recently  had  an  opportunity  to  watch  a  very 
successful  railroad  officer  in  the  handling  of  a  rather  difficult 
labor  question.  Every  step  was  based  upon  information  con- 
cerning a  rapidly  changing  situation  and  the  affair  was  con- 
cluded with  everybody  happy.  The  work  was  all  done  by  sub 
ordinates  who  acted  under  his  directions,  each  one  carrying 
out  his  instructions  and  reporting  the  result.  This  report- 
ing was  as  vital  a  fador  as  the  instructions. 

In  the  management  of  a  department  of  a  railroad  it  is  often 
quite  difficult  to  know  whether  circulars  of  instructions  are 
understood  and  obeyed.  It  becomes  necessary  to  occasionally 
revise  and  change  such  instructions,  and  the  department  chiefs 
who  succeed  are  those  who  know  either  by  personal  observa- 
tion, or  by  some  other  means,  whether  the  subordinates  are 
doing  what  is  expected  of  them.  On  a  large  road  it  is  im- 
possible for  him  to  know  by  observation,  and  it  becomes  neces- 
sary to  establish  a  plan  which  wih  take  its  place.  This  matter 
has  been  referred  to  before  in  these  columns,  but  it  is  suf- 
ficiently important  to  justify  repetition. 
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A  superintendent  of  motive  power,  who  is  well  known  as  a 
successiul  man,  requires  his  chief  clerk  to  send  out,  at  inter- 
vals of  three  months,  a  blank  form  to  all  tne  master  me- 
ciianics  and  otuers  who  have  occasion  to  work  under  general 
circulars  of  instructions.  The  circulars  are  numbered  ab 
issued,  and  on  these  forms  each  subordinate  is  required  to  re- 
port the  number  of  the  circulars  under  wliich  he  is  worKing 
and  to  state  tnat  ne  has  just  read  the  instructions  and  luiiy 
understanas  tnem.  A  man  making  sucn  a  report  eitner  ua& 
just  read  tue  circulars  and  undtrstands 'tnem  or  he.  pievari 
cates,  for  an  answer  is  requiied  from  all.  This  enables  tne 
cnief  to  keep  a  check  upon  the  instructions,  it  aias  him  lu 
Keeping  tnem  up  to  date  and  gives  mm  a  vaiuable  cneck  upon 
tne  part  of  nis  work  wnicu  is  conti'oiled  and  directed  in  luis 
way.  Tnis  is  a  commendable  piaii,  and  one  wnicn  is  worthy 
01  wide  acceptation  and  auoption. 

These  remarks  suggest  another  upon  the  vaiue  of  sta- 
tistics as  a  neip  in  tne  auministrat.on  or  a  depaitmeut.  ineie 
IS  prooabiy  no  lack  of  statistics  on  any  weil-manageu  ra^^road. 
It  is  one  tning  to  secure  worKing  statistics  and  quite  anotutr 
uiing  to  uae  tnem.  f'nere  are  various  kinds  of  statistics, 
•uany  figures  are  collected  and  repoited  upon  bianns,  oniy  to 
be  deposited  in  an  imposing  array  of  fiies,  to  become  uusty 
auditions  to  uusty  collections  of  preceding  files.  Utners  are 
vital  working  toois  lor  immediate  use  and  for  comparison 
witn  other  statistics  snowmg  whether  tae  cuive  oi  emcitucy 
IS  rising  or  railing.  Tfiese  are  tae  i.ving  figures  wuica  inui- 
cate  How  well  tne  instructions  are  irameu  tor  the  suboruinatts 
and  now  eftectiveiy  tney  are  carried  out. 

Upon  the  instructions,  the  knowledge  tnat  they  are  being 
earned  out  and  tneir  effectiveness  wfien  carried  out,  mucu  of 
tne  success  of  the  administration  of  tfie  atijartment  uepeuus. 

•Specialists  who  turougn  caretul  stuoy  and  experience  in 
management  of  industrial  enterprises  aie  aoie  to  nioacimze 
iiie  management  or  manulatiunng  pianis  aie  mucu  in  ue- 
luand  today,  simply  because  tney  understand  and  are  abie  to 
put  into  effect  tne  princiiiles  under  discussion  in  tnese 
paragraphs. 

ivio  branch  of  mechanical  management  otters  a  nioie  favor- 
able field  lor  such  effort  as  tne  motive  power  departments  of 
railroads  and  tnat  officers  of  tnese  departments  are  serioasiy 
studying  these  principles  is  a  conspicuous  "siga  of  the  times.' 


LOCOMOTIVE    REPAIR  RECORDS. 


t-NUINE    TO.\     MILES     AS     A     :MEASLKE     OF     WOKK     UOKE. 


An  important  and  significant  appointment  of  a  consulting 
mechanical  engineer  for  the  Southern  Railway  and  its  allied 
lines  is  announced  on  another  page  of  tnis  issue.  In  the  move- 
ment of  the  past  few  years  toward  the  concentration  of  owner- 
ship and  operation  of  railroads  into  large  systems  there  lies 
an  opportunity  for  great  impiovements  leading  to  substaiitiai 
economies  through  the  application  of  the  principles  which  have 
contributed  in  a  large  way  to  the  financial  successes  of  other 
industrial  combinations.  This  appointment  renders  it  possible 
to  apply  standardizing  methods  to  a  large  mileage  with  no 
harmtui  possibilities  and  with  prom.se  of  large  savings  which 
may  be  secured  by  using  uniform  construction  for  equipment. 
The  owners  of  large  properties  are  beginning  to  appreciate  the 
advantages  of  this  policy  and  a  new  era  is  opening  in  which 
things  relatively  small  in  themselves  are  becoming  large  by 
aggregation  and  they  must  be  handled  in  a  broad  and  liberal 
way.  Those  who  hold  the  responsibilities  for  the  design  of 
railroad  equipment  and  shops  have  new  problems  before  them 
and  their  work  is  continually  increasing  in  importance.  The 
care  of  design  and  construction  of  the  mechanical  equipment 
ot  12,000  miles  of  railroad  is  a  charge  worthy  of  the  best  talent, 
and  outside  of  the  management  of  the  operation  of  the  lines 
and  the  administration  of  labor  there  is  scarcely  a  more  im- 
portant trust  than  this.  It  necessarily  involves  knowledge,  ex- 
perience and  business  ability  which  the  owners  of  railroad  sys- 
tems will  do  well  to  recognize  and  encourage. 


KJ  ItATiOAAL  System. 


This  article  describes  a  new  system  which  is  about  to  be 
tried  on  one  of  the  large  railroads.  It  is  considered  one  of 
tne  most  important  aiaicles  appearing  in  these  pages  in  a  long 
lime. — EniToK.  •  ;-.   : 


V2HkOBM.::SXStKJi-43ir:  CLASSUTVIKO    KEfAJRS    TO    L«>COMOTIVES. 


Mr.  W.  E .  Chester  has  been  appointed  general  master 
mechanic  of  the  Central  Railroad  of  Georgia  with  headquar- 
ters at  Savannaa,  Ga.  Mr.  W  H.  Fetner  has  been  appointed  to 
succeed  Mr.  Chester  as  master  mechanic  at  Macon,  Ga. 


The  reasons  for  which  a  classification  was  required  may  be 
expressed  as  follows: 

First,  to  ascertain  mileage  or  duration  of  service  to  be  ex- 
pected, before  requiring  furUier  repairs,  from  engines  turned 
out  each  month  from  the  various  shops,  in  order  to  determine 
t_e  average  condition  of  power  and  whether  same  is  improv- 
ing or  deteriorating; 

Second,  to  enable  a  rough  comparison  to  be  made  of  the 
output  of  any  shop  as  compared  with  other  shops  or  with  its 
previous   record ; 

Third,  to  advise  mechanical  officers  not  concerned  with  the 
shops  of  the  general  condition  of  the  engines  when  turned  out. 
In  order  to  intelligently  discuss  the  classification  necessary 
to  furiiish  information  to  satisfy  item  1,  it  is  necessary  to  ex- 
plain  the  system  adopted  on   the  various   roads   for   keeping 
account  of  the  condition  of  power.     On  this  road  this  consists 
of  a  statement  of  the  general  condition  of  the  engines  as  deter- 
mined principally  by  tire  wear  and   the  number  of  month's 
service   which   may   be  expected   from   them,    whereas  on   the 
other  r^ds  concerned  a  record  is  kept  of  the  mileage  made  by 
each  engine  since  it  last  underwent  general  repairs,  or  in  the 
case    of   flues,    since    flues    were   last    renewed.     Knowing    the 
average  mileage  which  may  be  expected  from  one  general  re- 
pair to  another  for  nia<hinery  and  the  mileage   which   is  ob- 
tained from  one  renewal  of  flues  to  another,  the  average  con- 
dition of  the  power  is  obtained,   by  determining  the  average 
mileage  for  all  engines  or  for  each  class  of  engines  made  since 
last   general    repair  or   since   last   renewal    of    flues.     If   this 
average  is   above   half  the  mileage   which    may   be   expected 
between  general  repairs  or  flue  renewals  it  shows  that  the  con- 
dition of  power  is  below  normal;  if  it  is  ImjIow  the  condition  of 
power  it  is  above  normal.     At  tlie  same  time  by  obtaining  the 
mileage  to  be  expected  from  engines  turned  out  of  shop  each 
month  that  have  had  machinery  and  flue  repairs  it  is  possible 
to  ascertain  whether  the  condition  of  jiower  has  been  improved 
or  not  during  that  month.    Both  of  these  classifications  require 
information  in  common,  therefore,  first  as  to  whether  an  en- 
gine turned  out  of  the  shop  has  undergone  general  repairs  or 
not;    secondly,  as  to  whether  or  not  the  flues  have  been   re- 
newed. 

previous  classifications  have  depen  .ed  largely  upon  two  dis- 
tinctions; first,  on  whether  the  engines  repaired  had  light  or 
general  repairs  to  their  machinery;  secondly,  on  the  amount  ot 
boiler  work  done,  whether  flues  were  replaced,  new  firebox  or 
new  boiler  applied.  So  far  as  the  last  two  items  are  concerned, 
they  may  be  ignored  by  the  classi.ication  so  far  as  condition  of 
power  is  concerned.  If  an  engine  is  turned  out  of  a  shop  it 
is  presumed  that  the  firebox  will  be  put  in  sufficiently  good 
condition  to  continue  in  service  until  next  shopping.  The 
same  remarks  apply  to  the  boiler,  and  if  the  applii-ation  of  a 
new  boiler  alters  the  design  sufficiently  to  change  the  class  of 
the  engine,  all  <oncerned  are  thus  notified. 

The  above   remarks   do   not  apply   to   any   consideration   of 
.shop  output,  but  simply  to  itims  1  and  3,  and  for  this  purpose 
the  following  classification  of  repairs  is  proposed: 
Class     1     General   repairs  to  machinery. 
Class     2     Light  repairs  to  machinery. 
Class  EH  Engine  house  repairs. 
Class     A   Accident  repairs. 
Class   W    Wreck  repairs. 
And  that  letter  "F"  be  suffixed  to  any  of  the  above  classes 
to  indicate  flues  renewed. 
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The  dilleifcucu  betweeu  Class  1  and  Class  2,  repairs  tau  be 
tleLermiued  uy  the  superintendent  or  general  loreman  at  the 
shop;  in  general  it  is  intended  that  if  engines  are  taken  in  for 
hues  or  tire  turning,  alter  making  4u,uuu  to  tiU.UUU  miles  or  so, 
.  and  ai"e  given  light  machinery  repairs  and  not  thoroughly 
overhauled,  they  are  classified  as  Class  2.  Engines  shopped 
after  'i\),{)m  or  bU.UUU  miles  and  receiving  a  general  overhaul- 
ing are  classified  as  Class  1,  indicating  that  they  are  put  into 
condition  to  make  fresh  mileage  on  that  date,  or  that  they  are 
turned  out  of  the  shop  in  first  class  condition.  So  far  as 
machinery,  firebox  and  boiler  work  are  concerned  if  an  engine 
has  recei\cd  Class  'IF  repairs  it  indicates  that  it  has  received 
light  repairs  to  machinery  and  that  Hues  have  been  renewed  so 
ihat  they  are  ready  to  run  their  expected  time  or  for  their  ex- 
pected mileage. 

Engine  house  repairs  are  incidental  repairs  made  in  the  main 
shops  lor  the  sake  of  convenience  cr  economy,  but  which  may 
pioperly  be  considered  as  roundhouse  work;  as  will  be  seen 
later,  the  distinction  between  these  repairs  and  Class  2  can  be 
left  to  the  decision  of  tlie  shop  or  division  force  on  the  system 
proposed  without  affecting  the  output  of  tlie  shop. 

Accident  repairs  are  those  due  to  breakage  of  machinery  or 
other  occurrences  for  which  the  mechanical  department  is  re- 
sponsible. -^ 

Wreck  repairs  are  those  due  to  collision  or  derailments, 
etc.,  for  which  the  operating  department  is  properly  re- 
sponsible. 

Class  A  and  W  repairs  may  of  course  be  combined  with 
Class  1  or  2  and  F  repairs,  if  condition  of  engine  justifies  it. 
'luus  an  engine  may  receive  Class  A-l-F  repairs,  indicating  that 
it  was  shopped  on  account  of  accident,  but  that  condition  of 
engine  at  that  time  warranted  its  undergoing  a  general  over- 
hauling with  renewal  of  flues.  The  question  of  the  number  of 
Hues  to  be  renewed  to  justify  repairs  being  classified  as  F 
should  be  left  to  the  division  force  subject  to  other  instructions, 
but  if  an  engine  is  reported  as  F  repairs,  even  if  all  flues  an: 
not  replaced,  it  must  be  understood  that  all  flues  not  taken  out 
are  in  sufficiently  good  condition  to  make  mileage  equal  to  the 
new  flues  which  are  put  in  so  that  flue  mileage  can  be  properly 
started  at  that  shopping. 

This  classification  satisfies  the  requirements  of  items  1  and 
3,  but  to  afford  information  as  to  whether  condition  of 
power  is  improving  or  not  it  would  be  necessary  for  shops  to 
report  mileage  made  by  engines  having  Class  1  and  F  repairs 
turned  out  each  month  and  on  the  assumption  that  these  en- 
gines will  make  as  good  mileage  in  the  future  as  they  have  in 
the  past,  this  figure  for  each  class  of  engines  would  determine 
whether  the  condition  of  that  class  had  been  improved  or  not. 
The  mileage  reported  would  of  course  be  the  mileage  since  the 
previous  Class  1  or  F  repairs. 

To  satisfy  item'  2  in  which  the  engines  undergoing  a  cer- 
tain class  of  repairs  are  used  as  a  criterion  of  shop  output  a 
different  system  must  be  employed. 

Classes  EH,  A  and  W  repairs  are  exceedingly  variable.  The 
shops  are  not  in  control  of  their  expenditures  on  them  and 
they  should  be  eliminated  entirely  from  any  consideration 
of  shop  output  and  be  considered  separately.  This  can  be 
done  by  separating  both  the  output  of  this  class  of  repairs 
and  its  cost  each  month  together  with  its  proper  proportion 
of  expense  from  the  remaining  output  and  expenditure  at  the 
shop,  leaving  the  balance  of  cost  which  may  be  consid^Hed 
as  the  equivalent  of  the  output  of  regular  repair  work. 

Expense  for  manufacturing  work  and  work  done  for  round- 
houses should  be  separated  in  *the  same  way  from  the  regular 
lepair  work  at  each  shop  In  considering  its  output. 

Inasmuch  as  boiler  work  and  machinery  repairs  are  made 
in  different  departments  these  could  be  subdivided  so  that  a 
shop  would  be  considered  as  turning  out  a  certain  amount  of 
machinery  repairs,  renewing  a  certain  number  of  flues,  and 
applying  a  certain  number  of  new  fireboxes  and'  new  boilers 
each  month  or  period.  If  preferred  flues  could  be  considered 
as  being  in  sets,  but  we  believe  that  the  better  p|an  would  bo 
simply  to  state  that  a  certain  number  of  flues  were  renewed. 
For  firebox  work  the  total  number  of  flrebox  sheets  applied  in 
any  month  should  be  divided  by  four  to  obtain,  the  output  of 


new  fireboxes.  It  is  certain  that  in  the  case  of  a  shop  apply- 
ing a  number  of  side  sheets,  or  repairing  several  engines  each 
requiring  three  or  four  firebox  sheets,  that  the  cost  will  be 
considerably  higher  than  ii  the  same  number  of  sheets  were 
applied  in  completed  boxes. 

It  is  difficult  to  say  just  how  many  sheets  would  on  the 
average  represent  the  cost  of  a  completed  firebox  were  they  put 
iu  separately,  but  for  the  present  four  sheets  may  be  con 
sidered  equivalent  to  one  firebox.  This  arrangement  would 
overcome  to  a  large  extent  the  present  discrepancy  in  the  cost- 
of  repairs  of  the  same  class  on  the  road  occasioned  by  the 
distinction  betweeu  an  engine  having  general  machinery  re- 
I-airs  without  firebox  work  and  one  having  same  machinery  re- 
pairs, but  receiving  two  or  three  new  sheets  in  the  firebox. 
Even  in  the  classification  in  which  a  class  of  repairs  is  assigned 
in,  engines  having  general  machinery  repairs  and  one  or  more 
firebox  shf-ets,  but  not  a  complete  firebox,  there  is  a  large  dis- 
crepancy between  the  costs  on  account  of  the  variation  in  the 
amount  of  firebox  work.  The  number  of  new  boilers  applied 
can  of  course  be  readily  arrived  at  and  there  does  not  seem  to 
be  any  possible  way  of  taking  of  miscellaneous  boiler  repairs 
other  than  flues  or  firebox  without  being  too  complicated. 

This  leaves  the  output  of  machinery  repairs  to  be  considered 
and  in  this  connection  two  points  of  difficulty  arise;  the  first 
is  that  for  repairs  of  the  same  class  the  cost  varies  widely  de- 
pendent on  the  size  of  the  engine;  the  second  is  that  repairs 
of  the  same  class  on  engines  of  equal  size  will  represent  a  large 
difference  in  the  amount  of  work  to  be  done.  There  appear  to 
be  two  widely  different  practices  in  vogue;  in  the  first  an  en- 
gine is  brought  in  after  50,000  to  80,000  miles  and  undergoes  a 
general  overhauling,  the  work  done  in  the  meantime  being 
properly  classified  as  engine  house;  in  the  second  an  engine 
obtains 'light  repairs  after  40,000  to  GU.OOO  miles  service  and 
general  repairs  at  50,000  to  120,000  miles.  Without  determin- 
ing as  to  which  of  these  should  be  considered  the  best  method 
it  is  evident  that  on  an  engine  obtaining  three  general  repairs 
in  300,000  miles'  service  or  possibly  two  in  240,000  miles  such 
a  general  overhauling  will  be  more  expensive  than  on  the  en 
gine  which  obtains  four  general  repairs  in  300,000  or  three  in 
240,000  miles  service. 

In  regard  to  the  first  question,  namely,  the  variation  In  cost 
of  a  given  class  of  repairs  on  account  of  the  size  of  the  engine 
there  is  biit  little  question  that  the  cost  is  roughly  propor- 
tional to  the  weight  of  the  engine.  The  cost  of  material  cer- 
tainly varies  almost  directly  in  this  proportion  and  figures 
which  have  been  investigated  indicate  that  the  total  cost  is,  if 
anything,  fully  proportional  to  the  weight.  The  question  is 
really  one  of  whether  the  number  of  engines  or  whether  the 
weight  of  engines  is  most  nearly  proportional  to  the  work  done, 
and  as  a  matter  of  f^ct  if  the  cost  of  repairing  a  100-ton  engine 
is  more  than  140  pe^  cent,  of  the  cost  of  repairing  a  50-ton  en- 
gine, then  the  tonnage  basis  is  more  accurate  than  the  engine 
basis;  if  less  of  course  the  engine  basis  would  be  more  ac- 
curate. 1  This  practically  proves  from  costs  we  have  obtained 
that  the  tonnage  basis  is  the  more  accurate'  and  should  be 
adopted;  in  other  words  that  the  output  of  a  shop  should  be 
measured  by  the  tons  of  engines  turned  out  rather  than  by  the 
number.  The  cost  of  overhauling  engines  is  certainly  also 
alfected  by  the  mileage.  It  may  not  bo  directly  so.  Thus  an 
engine  that  has  run  70,000  miles  may  have  so  much  work  done 
on  it  that  itj^osts  as  much  to  repair,  as  an  engine  that  has 
run  100,000  miles,  but  taking  this  (jiustion  broadly,  the  shops 
aie  keeping  engines  in  repair  year  alter  year  and  the  shop 
that  adopts  the  l>est  system  for  taking  them  in  and  over  a  life 
of  300.000  or  400,000  miles  repairs  these  engines  for  the  mini- 
mum lost  perrmile,  is  presumably  doing  the  best  work.  It 
may  be  objected  that  the  cost  per  mile  is  largely  dependent 
uiMin  the  manner  in  which  the  engine  has  been  maintained 
while  in  service.  This  is  certainly  true,  Uut  at  the  same  time 
the  work  to  be  done  under  any  classification  of  repairs  is  de- 
pendent on  the  same  factor.  No  classification  can  allow  for 
an  engine  coming  in  in  good  or  poor  condition  on  account  of 
its  maintenance  at  the  roundhouses  and  it  would  appear  that 
the  fairest  way  to  measure  the  output  would  be  by  the 
mileage  made  by  engines  repaired.     If  this  is  granted,  namely. 
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that  the  output  should  vary  as  the  mileage  made  by  engines 
Impaired  and  as  their  weight  then  a  very  simple  method  of 
comparison  can  be  employed  for  machinery  repairs.  A  100-ton 
(ugine  that  has  made  100,000  miles,  or  multiplying  these  two 
.mounts  together  10,000,000  ton  miles  of  engine  repairs  may  be 
laken  as  a  unit;  and  a  shop  can  then  be  credited  as  turning 
out  each  month  a  certain  number  of  units  of  machinery  re- 
pairs dependent  on  the  number  of  units  that  the  total  sum  of 
the  mileage  for  each  engine  turned  out  since  last  1  or  2  repairs 
multiplied  by  its  weight  is  equivalent  to.  One  of  the  advan- 
tages of  this  system  is  that  it  eliminates  all  discussion  so  far 
as  output  is  concerned  as  to  whether  an  engine  has  a  Class  2 
or  Class  EH  repairs.  If  a  shop  chooses  to  consider  an  engine 
That  has  made  30,000  miles  as  a  Class  2  repairs,  it  simply  loses 
that  amount  of  credit  the  next  time  the  engine  is  shopped;  if 
it  calls  such  a  repair  Class  EH  the  next  time  the  engine  is 
shopped  the  output  obtains  credit  for  it.  Also  so  far  as  output 
is  concerned  it  makes  it  immaterial  as  to  whether  a  shop  con- 
siders an  engine  receives  Class  1  or  Class  2  repairs;  in  either 
case  the  shop  simply  obtains  credit  for  the  mileage  made  since 
the  engine  last  received  repairs  of  either  of  these  classes. 

If  this  plan  is  adopted  the  shop  output  for/any  month  would 
therefore  be  stated  somewhat  as  follows:  that  a  given  shop 
with  a  certain  expenditure  of  money  has  turned  out  say  10 
units  of  machinery  repairs,  8.000  flues,  four  fireboxes,  and  one 
boiler.  This  puts  the  amount  of  repairs  turned  out  on  a  dis- 
tinct basis  irrespective  of  what  class  they  are,  and  in  the  long 
run  will  tell  not  only  whether  the  shop  is  doing  well,  but 
whether  the  methods  employed  on  that  division  are  good  or  not. 

If  this  method  of  dividing  output,  is  adopted  it  would  be  ad- 
visable to  put  the  roundhouse  repairs  on  the  same  basis,  namely 
their  cost  per  unit  of  engine  ton  mile.  The  engine  ton  mile  is 
in  reality  the  most  accurate  unit  on  which  to  base  cost  of  re- 
pairs. It  is  practically  taking  the  cost  of  repairs  per  mile  by 
classes  on  the  assumption  that  the  cost  for  each  class  varies 
with  its  weight  which,  while  it  may  not  be  actually  true,  is 
certainly  closer  than  assuming  that  the  engines  of  widely  dif- 
ferent weights  cost  the  same  amount  for  repairs.  A  statement 
of  the  total  cost  of  repairs  per  unit  of  engine  ton  mile  would  be 
practically  independent  of  the  grades  on  any  division  or  class 
of  service,  since  providing  engines  are  loaded  to  capacity, 
which  can  be  safely  assumed,  the  work  done  by  them  is  very 
closely  in  direct  proportion  to  the  total  weight  of  the  engines; 
in  other  words  an  engine  of  any  given  weight  should  cost  ap- 
proximately the  same  amount  to  repair  per  mile,  whether  em- 
ployed in  passenger  or  freight  service,  or  on  a  level  or  hilly 
division.  If  the  cost  per  engine  ton  mile  is  known  on  any 
division  for  roundhouse  and  shop  work  it  would  be  possible 
to  determine  whether  that  division  is  doing  a  greater  or  less 
proportion  of  work  in  the  roundhouses  and  whether  if  greater- 
the  extra  work  is  compensated  for  by  sufficient  decrease  in  shop 
<ost  to  proiluce  a  smaller  total  cost  and  show  that  it  was  the 
bf'ttor  system.  It  is  evident  that  the  proposed  system,  while 
simply  suggested  for  machinery  repairs  as  a  comparison  of 
output,  could  be  advantageously  extended  to  investigate  the 
K'lative  cost  of  roundhouse  and  shop  work  of  various  divisions 
with  different  proportion  of  light  and  heavy  engines. 

We  are  strongly  impressed  with  the  importance  of  a  unit  for 
judging  cost  of  repairs  which  enables  a  comparison  to  be  made 
of  the  efficiency  of  repairs  made  at  shops,  regardless  of  the 
repairs  made  at  roundhouses. 

It  is  quite  probable  that  the  unit  of  engine  ton  miles  will 

'"liable  such  conclusions  to  be  drawn  accurately,  but  at  the  same 

'inir>,  with  our  present  lack  of  experience,  it  seems  probable 

tbat  the  cost  of  shop  repairs  to  engines  per  ton  would  also 

afford  a  valuable  basis  for  judging  the  relative  efficiency  of  shop 

output;  for  this  reason  it  seems  advisable  that  for  the  present 

nt  loast  the  cost  of  general  repairs  made  at  shops  should  be  kept 

on  the  basis  of  the  ton  as  well  as  the  basis  of  the  engine  ton 
mile. 

Tho  weight  of  the  engines  referred  to.  should  be  the  weight 
<'r  tho  ensinrs  loaded  without  tender.  The  reason  for  this  Is 
"bat  tender  repairs  cost  far  less  for  a  given  tonnage,  than  en- 
Sine  repairs  do;  in  fact  so  far  as  labor  is  concerned  100  tons  of 


tender  only  requires  about  10  per  cent,  of  the  cost  that  the 
100  tons  of  engine  does.  The  material  item,  however.  Is 
heavier,  so  that  this  would  be  very  closely  compensated  for  by 
the  weight  of  water  in  the  boiler  which  can  be  included  in  the 
tonnage. 

The  second  advantage  of  taking  the  weight  of  the  engine 
loaded  as  a  method  of  measuring  tonnage  is  that  the  cost  per 
ton  mile  of  engine  repaired  is  obtained  and  this  figure  is  closely 
proportional  to  the  work  done  by  the  engine  when  in  service, 
since  this  work  on  any  division  or  in  any  service  is.  providing 
the  engines  are  loaded  to  capacity,  which  can  be  safely  as- 
sumed nowadays,  in  direct  proportion  to  the  total  weight  of 
the  engine.  :.    :■  ;    :• 

In  recapitulation  the  i^ommendations  are  as  follows: 

First,  that  to  ascertain  mileage  or  duration  of  service  to 
be  expected  before  requiring  further  repairs  from  engines 
turned  out  each  month  from  the  various  shops  in  order  to  de- 
termine the  average  condition  of  power  and  whether  same  is 
improving  or  deteriorating  and  to  advise  mechanical  officers 
not  connected  with  the  shop  of  the  general  condition  of  the 
engines  when  turned  out,  that  the  following  cljissiflcation  of 
repairs  be  adopted: 

Class  1 — Oencral  repairs  to  machinery. 

Class  2 — Light  repairs  to  machinery. 
-^  .Class  EH — Engine  house  repairs. 

Class  A — Accident  repairs. 

Class  W — Wreck  repairs. 

And  that  letter  "F"  be  suffixed  to  any  of  the  above  classes 
to  indicate  flues  renewed. 

Second — To  enable  a  rough  comparison  to  be  made  of^he 
output  of  any  shop  as  compared  with  other  shops  or  with  its 
previous  record,  that  the  expenditure,  together  with  its  proper 
proportion  of  expenses  at  each  shop  on  Classes  EH.  A  and  W, 
repairs  should  be  separated  from  the  total  expenditure  and 
expenses  at  that  shop  and  should  he  considerf^d  separately 
from  the  regular  repair  work;  and  that  the  expenditure,  to- 
gether with  its  proper  proportion  of  expenses  for  manufac- 
turing work  and  work  done  for  roundhouses,  should  be  sepa- 
rated from  total  expenses  at  each  shop  in  each  month  and  be 
considered  separately;  the  balance  of  expenditure  and  ex- 
pense which  may  be  considered  as  equivalent  to  the  regular 
repair  output  which  is  to  be  determined  in  the  following 
manner:  ,-  v^.  v  ■;■;>.>■     :''. 

Third— The  flne  ontpnt  is  determined  by  the  total  numbei 
of  flues  replaced  in  each  month, 
.fourth— The  output  of  fireboxes  is  determined  by  the  total 
number  of  firebox  sheets  renewed,  divided  by  four. 

Fifth— The  output  of  boilers  is  determined  by  the  number 
of  boilers  built. 

V  Sixth— The  output  of  machinery  repairs  is  determined  by 
multiplying  the  loaded  weight  in  tons  without  tender  of  each 
engine  turned  out.  by  thp  mileage  it  has  made  since  last  shop- 
ping for  Class  1  and  Class  2  repairs,  and  dividing  the  total  of 
such  amounts  in  each  month  by  lO.noo.nno  to  arrive  at  the 
number  of  unit's  of  machinery  repairs  turned  out. 

Spventh— That  in  addition  a  record  be  kept  of  the  ton- 
weight  of  engines  turned  out  receiving  Class  1  and  Class  2 
repairs. 

-Eighth— It  is  advisable  that  the  engine  ton-mile  basis  be 
extended  to  roundhouse  work  In  order  to  indicate  whether  a 
greater  or  less  amount  of  work  is  done  on  engines  on  each 
...vision  at  the  roundhouses,  and  determine  the  results  obtained 
therefrom  both   in   costs  at  shop  and  total   cost  per  engine 


lon-mlle. 


By  the  purchase  of  the  trolley  system  of  street  railroads  of 
the  city  of  New  Haven,  the  New  York.  New  Haven  &  Hartford 
Railroad  adds  110  miles  to  its  electrically  operated  lines 
This  gives  that  system  1S7  miles  of  electric  lines  in  Connect! 
cut.  or  nearly  one-third  of  the  total  mileage  of  the  electric 
roads  of  the  State.  This  purchase  is  believed  fo  have  been 
made  to  control  tho  plectric  railroad  situation  with  respect  to 
preventing  a  pos.«!iblr  through  line  from  Now  York  to  Boston 
by  connecting  the  various  trolley  roads. 
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LETTERS  TO  THE   EDITOR. 


SUGGESTIONS. 


To  the  i: (lit or: 

As  a  friend  of  young  men,  I  desire  to  ask  you  to  print  the  foUow- 
ing  hin»s.  wliich  may  help  some  one  to  be  patient  while  getting 
started : 

"Do  not  fxpccf  a  raise  in  salary  every  sixty  days,  but  increase 
\o\\T  u-sefulnoss.  and  the  time  will  come  when  you  can  demand  a 
raise  and  get  it. 

7T0  do  a  thing  well  is  tlic  first  offering  on  the  akffr  of  ambition. 

"People  who  never  do  any  ipore  than  they  are  paid  for  never  are 
paid  for  any  more  than  they  do. 

"Forget  fulness  is  tlie  cause  of  many  a  failure. 

"The  smart  set  ma.v  be  all  right,  but  .smartness  of  the  wrong 
kind  destroys  your  chances  with  your  employer  and  the  public. 

"Recognize  the  fact  that  the  man  employing  you  has  some  privi- 
leges.    Let  him  dictate.    You  draw  your  salary  and  work. 

"If  you  follow  out  the.se  rules  very  carefully,  you  nre  bound  to  be 
a  suc<e.'^.s»:  Be  punctual,  be  practical,  be  cotirteous.  be  pleasant,  be 
accurate,  be  thoughtful,  be  willing,  and  be  hustling. 

"Do  not  despise  little  things.      Remember  you  mu.st  be  little  be- 
fore .vou  are  big.     With  bigne.ss  comes  strength. 
\    "Be  pleasant.     A  kind  word  or  a  smile  to  your  as.sociates  may 


fecure  to  .vou  an  enduring  friend. 


Retired. 


NUMBERING   SHOP   MEN. 


To  the  Editor: 

On  pnge  108  of  the  March  i.ssue  of  the  .\merioan  Exgixeer 
"Foreman"  sa.vs.  "I  wish  to  register  a  protest  ami  I  hope  .vou  will 
put  your  foot  of  disapproval  down  ^n  any  system  of  numbering 
men  as  recommended  in  the  article  on  "Railway  Shop  Manage- 
ment." I  believe  this  to  be  the  most  detestable  thing  in  any  shop 
and  will  antagonize  any  intelligent  man.  IjCt  us  devise  something 
4:o  elevate  the  men  iastead  of  lowering  them  like  animals  at  a  county 
fair." 

Now.  this  is  an  entirely  new  feature  of  the  case.  It  has  never 
occurred  to  me  before  that  an  infclliffent  man  would  be  antagonized 
because  he  had  to  call  out  a  number  when  pa.ssing  the  office  of  the 
shop  in  which  he  is  employed.  I  had  looked  upon  this  as  being  a 
rather  simple  way  to  give  an  intelligent  man  equal  opportunity  to 
know  that  his  time  was  being  properly  kept. 

Of  course.  I  would  not  want  to  go  before  the  public  with  any 
.sy.stem  of  time-keeping  and  accounting  that  would  include  a  propo- 
sition to  "lower  men  like  animals  at  a  county  fair."  and  beg  to 
iasure  "Foreman"  that  I  am  heartily  in  accord  with  him  in  any 
scheme  that   will   elevate  shopmen. 

\  hollow  ns,sertion  that  certain  methods  are  vicious  and  antago- 
nistic is  not.  however,  suffirient  to  induce  me  to  discard  a  system 
of  numbers:  but  if  "Foreman"  has  a  .scheme  whereby  as  good  or 
better  re.sult.s  can  be  obtained  than  by  numbering  workmen,  and 
can  at  the  same  time  show  substantial  reasons  why  an  intelligent 
man  should  be  antagonized  by  calling  a  number.  I  think  I  shall  be 
the  first  to  adopt  it. 

1  suggest  here  that  "Foreman"  give  in  detail  what  he  considers  a 
thorough  .system  of  handling  the  time  of  railroad  shopmen,  and  also 
that  he  sign  his  name  in  full  and  the  road  by  which  he  is  emplo.ved. 

W.    S.    COZAD. 


RECTANGULAR  VS.  ROUND  ENGINE  HOUSES. 


To  the  Editor: 

May  I  profit  by  the  results  of  .your  observations  abroad  to  the 
extent  of  having  your  views  of  the  comparative  merits  of  our 
American  roundhouse  and  acces.sories,  and  the  rectanr'ular  English 
form  served  by  a  transfer  table?  Mechanical  Encixeeu. 

Editor's  Note. — English  locomotives  are  usually  housed  in  rec- 
tangular "running  sheds."  which  are  sometimes  .served  b.v  turn- 
tables, and  often  the  turntable  is  outside.  The  locomotives  stand  in 
long  "strings."  which  are  awkward  if  a  locomotive  in  the  middle  of 
a  string  is  wanted  in  a  hurry.  .Vmerican  roads  should  carefully  con- 
sider the  relative  advantages  of  roiuidhou.-es  and  rectangular  ones 
two  lines  of  engines  standing  on  both  sides  of  a  transfer  table. 
Where  room  and  track  connections  permit,  it  is  a  question  whether 
it  will  not  pay  to  build  re<'tangular  houses,  and  provide  for  turning 
locomotives  on  "Y"  track^i  or  even  on  turntables  outside  of  the 
hou.se.  During  the  past  severe  winter  great  difficulty  has  been 
experieneed  from  fog  in  roundhotises.  due  to  the  frenuent  opening 


of  a  number  of  doors.  A  modern  house,  in  which  the  heating  and 
ventilating  system  changes  the  entire  volume  of  air  once  every 
fifteen  minutes  has  been  a  con.spicuous  offender  in  this  matter,  and 
(he  fog  not  only  delayed  work  on  the  engines,  but  also  caused 
.serious  danger  of  getting  engines  into  the  turntable  pit  when  the 
air  was  still  outside.  .V  plan  permitting  of  reducing  the  number  of 
doors  to  one  appears  to  be  very  attractive,  in  the  light  of  this  ex- 
perience. Al.so  the  matter  of  crane  service  in  a  rectangular  house  is 
worth  considering.  .Vnything  whieh  tends  to  iniprpvc  locomotive 
terminals  and  to  facilitate  prompt  movement  of  locomotives  be- 
tween  runs  is  worth  a  reasonable  amount  of  inereased  cost. 


A  SUGGESTION  IN   CRANES. 


To  the  Editor: 

Under  ordinary  conditions  in  the  up-to-date  longitudinal  lo<omo- 
(ive  shop  with  its  two  sixt.v-ton  overhead  traveling  erane.s.  one  of 
ihe.se  cranes  is  usually  in  the  boiler  .shop,  leaving  the  other  to  .serve 
the  erecting  floor,  except  when  engines  are  to  be  lifted  or  traver.sed 
.•icros.s  the  shop.  Furthermore,  the  sixty  ton  crane  is  very  heavy, 
and  weighs  probably  not  less  than  fifty-five  tons,  and  is  made  for 
heavy  work.  In  ever.v  erecting  shop  there  is  a  great  deal  of  light 
lifting;  setting  a  stack,  an  arch  front,  a  cab,  an  air  pump.  etc. 
For  this  purpase  it  would  seem  that  a  light  electric  traveling 
bracket  crane  over  each  side  track  would  be  of  considerable  value, 
and  would  avoid  m.iny  unneces.sar.v  waitings,  which  would  other- 
wise occur  when  the  large  crane  was  busy.  Its  capacity  need  not 
exceed  5.000  lbs.,  its  .speed  might  be  high.  In  a  very  large  .shop 
an  operating  cage  could  be  provided;  otherwise,  it  could  be  operated 
from  the  iloor  by  cords.  .\  crane  of  this  kind  would  probably 
weigh  not  more  than  10.000  Ihs.  It  would  not  be  a  tax  of  much 
consequence  to  the  power  plant,  and  the  added  cost  to  the  building 
on  account  of  the  runs  or  girders  would  be  a  very  nominal  figure. 

To  provide  for  such  a  crane  the  operator's  cage  of  the  large 
rranes  should  be  in  the  renter  of  the  bridge.  But  this  gives  the 
onerator  a  better  command  of  the  floor.  If  the  cases  are  hung  from 
the  outside  of  the  bridge  and  onposite  each  other,  as  I  have  shown 
in  the  accompanying  sketch.  Fig.  2.  an  engine  will  swing  between 
them.  Figure  1  shows  a  half  lateral  section  of  .such  an  erectinsr 
shop  with  an  engine  suspended  to  show  clearances.  Fig.  2  is  a  dia- 
gram showinir  the  location  of  the  operator's  cages  on  the  sixty  ton 
cranes,  and  the  clearances  between  a  su.spended  engine  and  the 
operator's  cages. 

L.  S.  &  M.  S.  Ry..  Cleveland.  Ohio.  :srAT.coT.M  Hard. 


LOCOMOTIVE  FAILURES  IN  ENGLAND. 


To  the  Editor: 

I  noticed  in  the  March  number  of  the  Am>:uican  Excixeeu  .m 
statement  to  the  efTect  that  engine  failures  are  regarded  as  un- 
lardonable  sins  on  Enslish  railways,  and  hence  infer  that  they'have 
verv  few  failures.  If  this  is  the  case.  I  should  like  to  know  how. 
in  vour  opinion,  they  accomplish  such  results?  Is  the  design  of 
their  engines  better,  or  do  they  get  better  care,  or  are  the  trains 
euonsh  lighter  that  their  freedom  from  engine  fniliiros  ean  he 
accounted  for  in  this  way? 

St'PFRIXTENPEXT   OF    MOTIVE    PoWER. 

EoTTon's  NoTK.  -Kn?Ii.''h  locomotives  are  most  carefully  designed 
in  nil  their  details.  They  are  better  cared  for  than  ours.  Tliey  jire 
not  required  to  do  unreasonable  service,  and  their  milease  is  not  so 
irreat  as  to  preclude  proper  running  repairs.  The  adjustment  of  tln> 
brick  arch,  deflector  over  the  fire-door,  and  the  front-end  appli- 
ances, i;;  the  work  of  wooks  or  months  in  the  ca.se  of  every  new 
•  la.ss  of  engine  turned  nwt.  The  boilers,  while  small,  make  plenty 
I'f  steam  without  burning  up  tlie  tubes  nnd  sheets,  and  the  loco- 
motive sui^erintendents  have  sufl^icient  ayithority  to  keep  their  equip- 
ment in  the  best  passible  cijjidition  :  y\  fact,  they  are  required  to 
do  so.  and  the  Connection  between  the  locomotive  department  and 
the  stock  market  is  less  dire<t  than  it  is  in  this  country.  Further 
disciissi(!n  of  this  subject   will  be  found  elsewhere  in  this  issue. 


A  bill  was  introduced  in  the  House  of  Representatives  March 
n  by  ^Nlr.  Esch.  the  purpose  of  which  is  to  compel  railroads  to 
build  no  passenger  equipment  cars  after  .January  1.  innn. 
without  steel  side  and  end  sills  and  at  least  four  other  steel 
longitudinal  sills  extending  from  end  to  end,  of  the  car,  in- 
cluding platforms.  TJie  bill  also  reqtjires  sfeel  vestibule  and 
body  frames.  It  was  referred  to  the  Committee  on  Interslate 
and  Foreign  Commerce. 
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BOILER    SHOP    TOOLS. 


Atchison,  Topeka  &  Santa  Fe  Railway. 


Before  Mr.  G.  R.  Hendrson  severed  his  connection  with  this 
•ad  as  superintendent  of  motive  power,  he  sent  us  a  copy  of 
^  systematic  set  of  rules  for  boiler  work,  put  into  force  by 
iiim  for  use  of  the  mechanical  superintendents  and  master 
nechanics.  The  rules  include  lists  of  equipment  for  the  guid- 
ance of  mechanical  superintendents  and  master  mechanics  in 
ordering  the  small  portable  tools  and  in  making  recomenda- 
fions  for  large  machine  tools  when  they  are  considered  neces- 
'■ary.  It  is  not  intended  that  all  shops  in  the  several  classes 
shall  be  equipped  with  all  the  machinery  in  this  list,  but  that 
when  tools  are  ordered  they  shall  be  selected  from  these. 


\^1q1    ^lf»7  Tro/fet/ 


J\~S\ 


Fig.  I. 


60  Ton  Croae  BncJgv  eo  Ton  Crrjne  Bridge 

-^^L    —- L_    ^  /  Otrne  Of  refer  /fo//  ^ 


i-»     \     J_  ► 


Qcv  razors 


Opera  f I — s 


Fig.  2. 
A   SUGGESTION   IN   SHOP  CEANKS 


BOILEB   SHOP  EQUIPMENT   FOR   DIVISION    SHOPS. 

With  reference  to  boiler  work  tools,  division  shops  are  divided 
into  three  classes  according  to  the  work  for  which  they  arc 
'■Quipped,  and  the  number  of  engines  cared  for.  Class  A  shops  do 
Hue  setting,  light  patching,  tank  repairs,  ash  pan,  grate  repairs, 
ptc,  for  about  thirty-five  engines.  Class  B  shops  do  the  same  as 
'""lass  A.  and  in  addition  renew  crown  sheets,  flue  and  door  sheets, 
md  do  general  repairs,  caring  for  about  seventy-five  engines.  Class 
ToJJs^do  the  same  as  Class  B,  and  in  addition  renew  fireboxes 
'<nd  do  all  kinds  of  general  boiler  work  except  building  new  boilers ; 
^Uio  number  cared  for  in  this  class  of  shops  is  about  150. 
Class   A   Boiler   Shop   Equipment. 

Hand  punch  and  shears,  for  punching  13-16-in.  holes  in  %-in. 
.>late,  20-in.  gap,  and  for  shearing  %-in.  plate. 

Hand  or  power  rolls  for  %-in.  plate,  42  ins.  between  housings. 

Small  pair  of  clamps. 

Power  flue  cutter. 

Drill  press. 

Air  drill,  No.  2  reversible. 

Two   chipping    and   caulking   hammers.    1  1-16-in.    piston,   3-in. 
stroke. 

Tape. 

Flue  rolls. 

Sectional  expanders  with  octagonal  pin. 

Riveting  hammers  (hand). 

Sledges. 

Blower. 


Glass  B  Boiler  Shop  Equipment. 

Power  punch  and  shears  for  punching  1-in.  holes  in  %-in.  plates, 
36-in.  gap,  and  for  shearing  %-in.  plate. 

Radial  drill,  5  ft.  radius,  for  drilling  3i^-in.  holes  in  flue  sheet. 

Power  rolls  %-in.  plate,  10  ft.  between  housings. 

Hand  or  power  rolls  %-in.  plate,  42  ins.  l>etween  housings. 

Pair  of  clamps,  10  ft. 

Flange  forge.  ■.s..;  .,.•■: 

Hertz  flue  welder. 

Flue  rattler,  54  ins.  diameter,  20  ft.  long. 
Flue  welding  oil  furnace,.^:    .;• 

Flue  cutter.  "^  -^vV:  <  .' 

Emery  wheel.  ;  '!>. .i    " 

Staybolt  threading  machine.  :,;,.;;■';• 

Air  drill,  No.  2  reversible. 

Two  air  drills.  No.  11,  reversible,  with  angle  attachment. 

Long  stroke  rivetinfr  hammer.  No.  80.  .;„;,• 

Four   chipping  and    caulking   hammers,    1  l-lflkhi.    piston,   3-in. 
stroke. 

One  pneumatic  flue  cutter. 

Taps.  V: 

Flue  rolls.  --■'    "' " 

Sectional  expanders  with  octagonal  pin. 

Riveting  hamnif^rs    (hand). 

Sledges. 

Blower.  ■•!,  v\  '   ':• 

Clnss   C  Boiler   Shop   Equipment. 

One  power  punch  and  shears  for  punching  lVi->n.  holes  in  l^^-in. 
plate,  54-in.  ga'p.  and  for  shearing  1-in.  plate. 

One  power  punch  and  shears,  for  punching  1-in.  holes  in  %-in. 
plate,  42-in.  gap,  and  for  shearing  %-in,  plate. 

One  power  punch  for  punching  %-in.  holes  in  %-in.  plate. 

One  power  bevel  shears,  for  %-in.  plate. 

One  power  angle  iron  shears  for  4-in.  x  4-in.  x  %-in.  angles. 

One  plate  planer  for  long  plates. 

One  power  rolls  to  roll  l'^-in.  plate,  12  ft.  0  ins.  between  hous- 
ings. 

One  hand  or  power  rolls  to  roll   %-in.   plate,  42  ins.  between 
liotisings. 

One  power  stationary  riveter,  for  I'l-in.  riwLs.  12-ft.  G-in.  gap. 

One  radial  drill  press,  7-fr.  radius,  for  4-in.  holes. 

Two  radial  drill  presses,  5-ft.  radius. 

One  small  lever  drill  press  for  light  work. 

One  triple-head  staybolt  threading  machine. 

One  doHblp-head  staybolt  threading  machine. 

One  Hertz  flue  welder. 

One  flue  rattler,  54  in.s.  x  20  ft. 

Two  flue  cutters.  -r-..  ••""- 

Two  flue  welding  oil  furnaces. 

One  emery  wheel. 

One  pneumatic  swager.      .■^    ;  -  • 

Two  pneumatic  punches. 

One  pair  pneumatic  clamps,  12  ft.  6  ins. 

One  flange  forge. 

One  annealing  furnace. 

One  flange  punch,  1-in.  hole  in  %-in.  plate. 

One  staybolt  clipper. 

One  staybolt  breaker.  v.-  ,  •: „ 

One  tank  riveter.  .  '  j>^  '.  ■ 

One  truck  riveter.  "  i-^;;.^,y    • 

Three  oil  furnaces  for  rivets.  :  :  v  ■ 

One  oil  separator. 

One  safe  end  scarfing  machine. 

Two  air  drills.  No.  2  reversible.  ' 

Four  air  drills.  No.  11  reversible  with  angle  attachment. 

Two  long  stroke  riveting  hammers.  No.  80. 

Six    chipping    and    caulking    hammers,    1  1-lG-in.    piston,    3-In. 
stroke. 

Two  pneumatic  flue  cuttens  with  motors. 

Taps.  r  O^-^." 

Flue  rolls. 

Sectional  expanders  with  octagonal  pin. 
Riveting  hammers  (hand). 
Sledges. 
One  blower. 


Mr.  J.  R.  Slack  has  been  appointed  assistant  general  super- 
intendent of  the  Delaware  &  Hudson.  Mr.  Slack  was  mechani- 
cal engineer  of  the  New  York  Central  and  later  of  the  Central 
Railroad  of  New  Jersey.  For  the  past  two  years  he  has  been 
superintendent  of  motive  power  of  the  Delaware  &  Hudson  and 
is  succeeded  in  that  position  by  Mr.  J.  H.  Manning,  recently 
resigned  as  second  assistant  superintendent  of  rolling  stock  of 
the  Canadian  Pacific. 
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THE    CORRINGTON   AIR    BRAKE. 


This  system  combines  automatic  and  straight  air  apparatus 
in  such  a  way  as  to  maintain  each  at  ail  times  independent  of 
the  other,  so  that  while  operating  one  the  other  may  be 
brought  into  action  if  desired.  The  objects  are:  (1)  to  pro- 
vide continuous  control  of  passenger  or  freight  trains;  (2) 
to  render  it  possible  to  make  smooth  stops  with  a  minimum 
expenditure  of  air;  (3)  to  avoid  the  parting  of  trains  and 
increase  the  safety  on  grades  b/  providing  apparatus  per- 
mitting the  engineer  to  releaser^he  automatic  brakes  on  the 
train  and  retain  straight  air  on  the  engine  while  recharging; 
(4)  to  render  the  pumps  and  reservoirs  of  both  engines  avail- 
able in  double-heading;  (5)  to  render  it  possible  for  either 
engineer  to  control  the  train  and  permit  either  engineer  to 
release  his  engine  brakes  in  case  the  tires  are  heating. 

These  features  are  combined  in  a  new  consolidated  engineer's 
valve,  substituted  for  the  existing  valve  on  the  engine,  and, 
in  fact,  all  of  the  apparatus  is  /«akde  interchangeable  with 
that  of  existing  systems.     This  company  has  a  triple  valve 


FIG.  1. 

venting  the  train  pipe  into  the  atmosphere  in  emergency  ap- 
plications, a  new  form  of  high-speed  reducing  valve  and  other 
devices.  The  most  important  is  the  new  engineer's  valve, 
which  concentrates  a  large  number  of  functions  into  a  single 
device  and  is  designed  to  give  the  engineer  less  rather  than 
more  to  think  about  in  handling  his  brakes.  This  system  does 
away  with  the  necessity  for  retainers  on  the  cars. 

There  is  but  one  way  to  properly  study  a  brake  system, 
and  that  is  to  inspect  the  apparatus  as  arranged  in  an  exhibit 
specially  installed  in  connection  with  a  rack  of  car  equip- 
ments. A  general  description  of  the  consolidated  valve,  how- 
ever, is  presented  by  aid  of  the  accompanying  engravings. 

It  will  be  noted  by  reference  to  Figs.  1,  2  and  3  that  the  con- 
solidated engineer's  valve  includes,  in  one  device,  the  brake 
valve,  with  operating  handle,  rotary  valve,  equalizing  piston 
and  feed  valves;  a  triple  valve,  with  piston,  graduating  valve 
and  slide  valve;  an  automatic  high-speed  reducing  valve  and 
a  straight  air  valve,  with  operating  handle,  rotary  valve  and 
slide  valve  feed  valve,  and  that  the  whole  is  a  combination  of 
well-known  and  thoroughly  tested  devices. 

In  the  engineer's  valve  an  additional  feed  valve  and  run- 
ning position  of  the  handle  Is  provided,  permitting  the  use 
of  two  train  line  pressures  and  the  possibility  of  using  either 
according  to  the  poeitlon   of  the  operating  handle,  making 


unnecessary  the  use  of  the  present  reversing  cock,  two  feed 
valves  and  pipe  bracket    The  positions  and  directions  of  move- 
ment of  handle  for  full  release,  running,  service,  lap  or  emer-  t 
gency,  with  the  exception  of  the  position  for  the  extra  feied  / 
valve  mentioned,  are  precisely  the  san>e  as  in  valves  of  the- 
Westinghouse  type.    The  method  of  operkting  the  equalizing 
piston  with  train  line  air  also  differs  from,  but  is  precisely 
equal  in  efficiency  and  time  to  the  existing  type,  and  owing  to 
the  design  of  the  port  leading  to  the  under  side  of  this  piston, 
as  shown  in  Figs.  2  and  3,  will  not  open  after  an  emergency 
application  or  a  heavy  train  line  reduction  when  the  handle 
of  the  brake  valve  is  moved  to  full  release  ixjsition. 

Owing  to  a  special  arrangement  of  ports  train  line  pressure 
is  indicated  by  the  black  hand  of  the  duplex  gauge  when  the 
handle  of  the  brake  valve  is  on  lap  position. 

Referring  to  Figs.  2  and  3,  it  will  be  obvious,  excepting  for 
the  adjustments  of  design  to  suit  the  triple  portion  of  the 
consolidated  engineer's  valve,  that  main  reservoir  air  has  ac- 
cess to,  and  the  train  line  air  from  and  to,  the  brake  valve  in 
the  usual  manner.    For  convenience  in  double-heading,  and  In 


FIG.   2. 

order  that  the  automatic  features  of  the  brake  may  be  abso- 
lutely maintained  on  the  second  engine,  a  small  rotary  valve  is 
provided  at  the  termination  of  the  outlet  of  the  train  line 
from  the  equalizing  piston.  For  double-heading  it  is  only 
necessary  to  close  this  valve  and  place  the  handle  of  the 
brake  valve  on  lap,  leaving  the  triple  portion  of  the  consoli- 
dated engineer's  valve  operative  from  the  first  engine  pre- 
cisely as  though  the  second  engine  and  tender  were  a  car 
forming  a  portion  of  the  train. 

While  the  sequence  of  operation  is  precisely  similar  to  the 
best  valves  of  similar  types,  owing  to  design  and  arrangement 
of  ports  and  passages,  the  time  required  for  release  and  re- 
charge, with  the  handfe  in  full  release  position,  has  been  very 
materially  redu<ed.  and  this  is  also  true  concerning  the  run- 
ning position,  owing  to  the  size  and  arrangement  of  ports  and 
(he  construction  of  the  slide  valve  feed  valve. 

The  triple  valve  portion  of  the  consolidated  engineer's  valve 
is  identiral  in  principle  with  plain  triples  now  in  use,  and  it 
is  operated  by  a  reduction  or  increase  In  train  line  pressure 
through  the  ports  and  passages  connecting  with  cylinder  and 
train  line,  as  shown  In  Figs.  2  and  3.  The  size  of  the  ports 
in  the  slide  valve,  and  in  the  slide  valve  bushing,  is  such  as 
to  accommodate  In  one  triple  valve  the  full  requirements  of 
the  brake  cylinders  on  engine  and  tender,  and  in  result  equal 
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to  that  obtained  by  the  two  triples  at  present  used.  The  pis- 
ton, slide  valve  and  graduating  valve,  as  shown  in  detail  in 
Fig.  2,  perform  the  usual  functions,  admitting  air  to  the  brake 
and  exhausting  the  brake  cylinder  pressure  to  the  atmosphere 
through  the  cavity  in  the  slide  valve,  the  port  A  and  the 
straight  air  valve  when  in  release  or  normal  position,  as  shown 
in  Figs.  2  and  3.  The  feed  groove  for  recharging  is  of  suf- 
ficient capacity,  within  the  proper  time,  to  recharge  the 
auxiliary  reservoirs  for  the  engine  and  tender  brake  cylinders, 
but  not  sufficiently  rapidly  to  cause  a  reapplication  of  the 
brakes  on  the  engine  and  tender.  For  compactness,  the 
graduating  stem  and  spring  for  use  in  emergency  application 
is  included  in  the  triple  piston.  The  main  reservoir,  train 
line,  equalizing  reservoir  and  gauge  connections,  as  well  as 
all  other  pipe  connections,  are  for  convenience  of  cleaning  and 
making  repairs,  made  directly  to  the  triple  valve  body,  making 
it  unnecessary  to  break  any  pipe  connection  for  the  removal 
of  any  portion  of  the  consolidated  engineer's  valve,  and  the 
dimensions  from  the  stud  to  any  of  these  unions  or  connec- 


iio.  3. 

tions  are  precisely  the  same  in  all  respects  as  the  present 
Westinghouse  type  of  brake  valve.  Two  %-inch  pipe  connec- 
tions are  made  to  this  triple,  one  leading  to  the  auxiliary 
reservoirs  on  the  engine,  and  the  other  to  the  brake  cylinders 
.  on  the  engine  and  tender,  the  latter  containing  a  special  fit- 
ting for  the  automatic  high-speed  valve  and  gauge  connection 
for  brake  cylinder  pressures. 

Referring  to  Figs.  1,  2,  and  3  it  will  be  noted  that  the 
straight  air  portion  of  the  consolidated  engineer's  valve  con- 
structively forms  a  part  of  the  cap,  enclosing  the  rotary  valve 
and  key  which  is  enclosed  or  covered  by  a  separate  cap  held  in 
place  by  two  studs.  This  cap  is  provided  with  an  index  plate 
f'ontaining  notches  indicating  the  release,  normal,  lap  and 
service  positions  of  the  operating  handle,  the  relative  location 
of  this  handle  to  the  brake  valve  handle  being  such  as  to  afFord 
*'a.sy  and  prompt  operation  of  either  by  the  engineer  with  one 
hand,  and  without  interference.  ^ 

Referring  to  Fig.  4,  the  openings  constituting  port  A,  port  B, 
and  the  exhaust  to  the  atmosphere,  are  shown  in  the  seat  of 
♦he  straight  air  rotary  valve,  the  port  A  being  the  termination 
of  a  direct  connection  of  the  exhaust  port  from  the  triple  valve, 
and  the  port  B  the  termination  of  a  direct  connection  to  the 
triple  valve,  and  the  port  B  the  termination  of  a  direct  con- 


nection to  the  brake  cylinders  and  service  port  of  the  triple 
valve,  as  indicated  in  Fig.  2  in  dotted  lines  and  full  section 
respectively.  The  additional^  ports  shown  in  Fig.  4,  and  not 
specially  indicated,  and  connecting  ijrith  the  cavity  in  the  seat, 
are  provided  for  the  purpose  of  securing  additional  area  of 
opening  and  avoiding  excessive  movement  of  the  valve.  A 
fourth,  or  reduced  main  reservoir  air  port  is  provided,  being 
the  termination  of  the  reduced  main  reservoir  air  passage 
leading  from  the  special  slide  valve  feed  valve,  to  which  main 
reservoir  pressure  is  supplied  from  the  cap  enclosing  the 
rotary  valve  of  tne  brake  valve  and  through  the-  port  C  as  in- 
dicated, i 

In  the  release  position  of  the  straight  air  valve  both  ports 
A  and  B  are  open  to  the  atmosphere.  In  normal  position  the 
port  A  and  the  exhaust  of  the  triple  are  open  to  the  atmos- 
phere. In  the  lap  position  all  ports  are  closed.  In  the  serv- 
ice position  the  reduced  main  reservoir  pressure  is  admitted 
into  B  leading  to  the  brake  cylinders.  In  release  position  of 
the  handle  a  warning  or  alarm  port  is  also  opened  as  a  sug- 
gestion for  returning  the  valve  to  the  normal  position.  The 
normal  or  release  position  of  the  handle  of  the  straight  air 
valve  corresponds  to  what  might  be  termed  a  running  position. 
and  in  this  position  provides  a  continuous  and  free  outlet  to 
the  atmosphere  of  port  A  from  the  exhaust  cavity  of  the  slide 
valve  and  port  of  the  triple.    The  necessity  for  rapid  trans- 


FIG.  4. 

mission"  of  air  to,  and  exhaust  from  the  brake  cylinders,  where 
straight  air  is  used  for  switching  service,  has  been  anticipated 
in  the  areas  of  ports  A  and  B,  both  of  which  form  a  contin- 
uous passage  from  the  brake  cylinders  when  the  automatic  is 
not  in  use,  and  according  to  position  of  straight  air  valve 
handle,  reducing  the  time  in  which  this  is  accomplished  by 
other  forms  of  apparatus. 

At  the  works  of  the  Corrington  Air  Brake  Company  at  Mat- 
teawan,  near  Fishkill,  N.  Y.,  the  entire  apparatus  may  be  seen 
in  connection  with  equipments  of  a  50-car  train  and  chrono- 
graph recording  devices  for  studying  the  action  of  the  brakes. 


The  importance  of  the  utilization  of  waste  products  of  manu- 
facturing and  metallurgical  operations  was  emphasized  some 
time  ago  by  Mr.  Maw  in  his  James  Forrest  lecture  before 
the  Institution  of  Civil  Engineers  (England)  when  he  said: 
"  It  has  been  stated  by  Messrs.  Cochrane,  as  a  result  of  their 
experience,  that  the  gases  from  a  blast-furnace  making  120 
tons  of  Cleveland  iron  per  day  are  capable,  if  utilized  in  a  gas- 
engine,  of  developing  4,500  h.p.  continuously.  This  corres- 
ponds to  371^  h.p.  developed  continuously  for  each  ton  of  iron 
produced  per  day.  Of  course,  the  value  of  blast-furnace  gases 
for  power  purposes  will  vary  with  the  class  of  ore  smelted 
and  other  circumstances;  but  even  if  we  reduce  the  power 
available  to  30  h.p.  per  ton  of  iron  made  per  day.  then  with 
our  British  output  of  over  20,000  tons  of  pig-iron  per  day,  we 
get  600,000  h.p.  as  capable  of  being  generated  continuously  by 
the  utilization  of  our  blast-furnace  gases,  these  gases  thus  re- 
placing a  consumption  of,  say,  between  4  and  5  millions  of 
tons  of  coal  per  annum." 
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MOTOR-DRIVEN  MACHINE  TOOLS. 


Recknt  Tendencies  in  Individual  Lathe  Driving. 


The  important  developments  that  are  being  matle  in  motor 
driving,  as  applied  to  machine  tools,  attest  the  increasing 
popularity  of  this  mode  of  machine  driving.  It  is  not  uncom- 
mon now  to  find  shops  in  which  it  is  difficult  to  find  traces  of 
the  former  methods  of  driving  machines  by  overhead  belts. 
The  inevitable  difficulties  and  drawbaclis  of  the  motor-drive 
have  been  revealed  by  experience  and  are  being  provided  for, 
and  standard  designs  for  motor-driving  applications  are  being 
worked  out  by  the  tool  builders. 


i'lU.     1. — GEABED     HEADSTOCK     OBIVE    UI'ON     A     16-INCH     BLAISUELL 
LATHE. —    2    11.    P.    BROWNlNfi     VARIABLE-Sl'KED    MOTOR. 


KIO.  2. — GEARED  HEADSTOCK  DRIVE   UPON   A  48-INCH   POND  LATHE. — 
15  H.  P.  WESTINGHOUSE  MOTOR  ARRANGED  FOR  VARIABLE- 
SPEEDS. 

As  an  example  of  the  development  of  standard  designs,  atten- 
tion should  be  called- to  the  case  of  motor  application  that  was 
made  to  the  Jonos  &  Lamson  flat-turret  lathe  at  the  old  shops 
of  the  Pittsburgh  &  Lake  Erie,  for  use  at  their  new  shops  at 
McKees  Rocks,  as  described  on  page  89  of  the  March  issue  by 
Mr.  R.  V.  Wright  in  his  series  on,  "The  Application  of  In- 
dividual Motor  Drives  to  Old  Tools,"  part  VIII.  It  was  very 
interesting  to  note  that  the  Jones  &  Lamson  Machine  Company 
bad  antiripate(Lthe  demand  for  motor  driving  on  their  standard 
designs  of-^rret  lathes  and  had  designed  a  special  single- 


piece  motor-support  bracket  that  can  be  bolted  to  the  head- 
stock  of  any  one  of  their  lathes  for  carrying  the  driving  motor, 
as  illustrated  in  detail  in  the  above-mentioned  article.  This 
arrangement  of  drive  proved  very  neat  and  to  be  the  easiest 
possible  method  of  adapting  the  standard  type  of  tool  to  the 
individual  drive,  and  indicates  the  appreciation  of  the  tool 
builder  of  the  importance  of  motor  driving. 

A  neat  arrangement  of  motor  driving  for  a  lathe  has  recently 
been  developed  by  P.  Blaisdell  &  Co.,  Worcester,  Mass.,  as 
indicated  In  the  view.  Fig.  1.  This  shows  a  16-lnch  Blaisdell 
screw-cutting  engine  lathe,  which  has  been  equipped  with  a 
2-H.P.  Browning  direct-current  variable-speed  motor.  The 
motor  is  neatly  and  conveniently  supported  by  a  cast-iron 
bracket,  bolted  above  the  headstock  and  occupying  the  usual 
position  of  a  cone  pulley,  which  is  omitted;  the  drive  is  carried 
direct  to  the  spindle  by  gearing  through  an  intermediate  idler 
pinion,  which  is  of  rawhide  to  reduce  noise. 

A  wide  range  of  speed  changes  is  afforded  in  this  drive  by 


KIG,  3. — SILENT  CHAIN  HEADSTOCK   DRIVE  UI'ON   A  LODGE  AND  smi"- 
LEY    L.VTUE. — CROCKER-WHEELER    VARIABLE-SPEED    MOTOR. 
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IIG.    4. INTERESTING    NEW   DESIGN    OF   CiEAUhl)    VARIABL&SPEED,    EN- 
CLOSED DRIVE  FOB  A  L.\THE  WITH  CONSTANT  SPEED   MOTOR. — 
FLATHER   &    COMPANY. 

means  of  the  controller,  shown  beneath  the  headstock,  which 
is  conveniently  operated  from  the  lathe's  carriage;  the  con- 
troller handle  on  the  apron  turns  the  splined  shaft  running 
lengthwise  beneath,  and  this  operates  the  controller  through 
gearing.  The  resistance  box  necessary  with  the  controller  is 
placed  out  of  the  way  beneath  the  bed,  and  is  protected  from 
short-circuiting  troubles  by  a  cover  pan. 

This  is  unquestionably  a  most  excellent  arrangement  of  mo- 
tor application  for  individual  driving.  It  is  especially  com- 
mendable as  it  is  applicable  to  standard  types  of  lathes  with- 
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out  alteration  of  their  design  and  the  expense  of  the  motor  ap- 
])lication  is  thus  greatly  reduced — this  feature,  the  original 
lost  of  applying  the  drive  to  a  machine  tool,  has  been  a  great 
drawback  to  the  general  adoption  of  electrical  driving  methods. 

Fig.  2  illustrates  a  very  similar  arrangement  of  motor  driv- 
iug  as  applied  to  a  large  48-lnch  engine  lathe,  built  by  the  Pond 
Machine  Tool  Company.  In  this  case,  also  the  motor  is  sup- 
ported above  the  headstock,  but  here  a  skeleton  frame  is  used 
to  support  the  motor,  which  spans  across  the  headstock  bear- 
ings and  leaves  the  headstock  gearing  open  and  unobstructed. 
In  place  of  the  usual  cone  pulley  a  special  gearing  arrange- 
ment is  provided  at  the  spindle  by  means  of  which  six  changes 
of  speed  may  be  obtained  through  slip  and  back  gears.  The 
motor  drives  the  spindle  gear  through  a  reduction  gearing 
equipped  with  rawhide  pinions  for  smooth  running. 

The  motor  used  upon  this  lathe  is  a  15-H.P.  Westinghouse 
direct-current  variable-speed  motor,  operated  by  field-control 
through  a  controller.  The  controller  is  located  upon  the  bed 
beneath  the  headstock,  and  is  manipulated  directly  from  the 
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FIG. 


5. — DETAILS    OF   THE    VAEIABLE-SPKED    GEAKING    AND    ARRANGE- 
MENT OF  MOTOR  IN  THE  BOX  LEG. — THE  FLATHER  LATHE. 

carriage,  through  the  agency  of  a  longitudinal  splined  rod  and 
sliding  bevel  gear  arrangement,  by  means  of  which  the  handle 
shown  at  the  right  hand  edge  of  the  apron  actuates  the  con- 
troller. Thus  with  a  50-per  cent,  speed  control  at  the  motor 
and  six  gear  changes  at  the  spindle  gear,  a  very  flexible  ar- 
rangement of  drive  is  afforded. 

In  Fig.  3  is  shown  another  interesting  and  important  motor 
drive  for  a  large  lathe  which  indicates  the  general  tendency 
toward  mounting  the  motor  above  the  headstock.  This  lathe 
is  the  heavy  model  60-inch  lathe,  built  by  the  Lodge  &  Shipley 
Machine  Tool  Co.,  Cincinnati,  0.,  with  their  special  type  of 
headstock  and  spindle  for  motor  driving.  In  regard  to  motor 
supporting  bracket  this  design  resembles  that  of  the  applica- 
tion shown  in  Fig.  1,  but  here  the  motor  drives  through  a 
silent  chain.  The  other  features  of  the  drive  are  very  similar 
to  those  of  the  Blaisdell  motor-driven  lathe,  shown  in  Fig.  l-fltf 

The  motor  here  used  is  a  20-H.P.  Crocker- Wheeler  motor,  ^Tess,  as  it  can  easily  be  arranged  for  any  modern  enclosed- 
operating  at  variable-speeds  by  the  multiple- voltage  system;  type  of  motor,  whether  for  direct  or  alternating  current.  This 
the  controller,  which  is  in  this  case  also  located  in  front  of  the  design  is  indeed  an  important  innovation  in  the  field  of  motor 
headstock  and  operated  from  the  carriage,  is  the  standard     driving  and  offers  many  new  ideas. 


Crocker-Wheeler  multiple-voltage  controller  by  which  a  3  to 
1  speed  range  is  afforded  at  the  motor. 

In  Fig.  4  is  illusUated  a  new  aud  radically  different  design 
of  motor  driving  for  lathes,  which  is  of  great  importance,  as 
it  involves  some  features  which  may  meet  with  general  adop- 
tion for  lathe  driving.  It  was  designed  aud  built  by  Flather  & 
Company,  Nashua,  N.  H.,  and  is  shown  in  Figs.  4  and  5  as  ap- 
plied to  a  14-inch  Flather  engine  lathe.  The  ueatue^as  and  com- 
pactness of  this  drive,  as  well  as  its  great  couveuieuce  of 
operation,  have  drawn  marked  attention  to  it  from  all  sides, 
and  it  is  worthy  of  caretul  attention  as  being  one  of  the  first 
instances  of  a  lathe  designed  especially  for  and  made  a  stand- 
ard for  motor  driving. 

The  motor  is,  in  this  arrangement  of  driving,  placed  in  a  box 
leg  beneath  the  headstock^  While  in  the  present  case  it  is 
shown  on  the  right  hand  side  of  the  leg,  it  can  be  placed  at 
the  left,  or  arranged  otherwise  equally  as  well.  When  placed 
as  shown  in  this  view,  a  plate  is  cast  in  the  bed  to  protect  the 
motor  from  chips  and  dirt  falling  upon  it  and  doiug  hai'm; 
the  body  of  the  motor  is  held  firmly  in  place  by  means  of  lugs 
fastened  to  it  and  in  turn  screwed  to  the  leg,  while  the  inner 
end  fits  into  a  bole  bored  in  the  cross  ties  cast  in  the  leg. 

The  details  of  the  drive  ai'e  clearly  shown  in  the  sectional 
view  of  the  headstock  and  box  leg.  Fig.  5.  On  the  end  of  the 
armature  shaft  is  a  rawhide  pinion,  A,  meshing  with  metal 
bevel  gears,  B-B,  turning  them  in  opposite  directions.  These 
geai-s  are  keyed  to  the  friction  clutches,  C-C,  aud  are  connected 
to  either,  or  disconnected,  at  will,  by  the  L^er  D;  this  lever, 
which  starts,  stops  and  reverses  the  lathe,  has  an  extension 
handle  running  the  full  length  of  the  bed  and  is  convenient 
at  all  times  to  the  operator. 

On  the  upper  end  of  shaft,  E,  are  keyed  five  metal-flanged 
rawhide-gears  of  different  diameters,  which  mesh  with  five  cor- 
responding gears  running  loosely  on  shaft,  H.  These  gears  are 
connected  to  shaft,  H,  one  only  at  a  time,  by  means  of  key  1, 
which  slides  in  a  keyway  cut  in  the  shaft;  when  this  key,  I,  is 
moved  from  gear  to  gear  by  means  of  lever,  J,  it  is  depressed 
flush  with  the  shaft  by  the  collars  placed  between  the  gears, 
G-G.  By  this  means  the  key  must  be  entirely  out  of  one  gear 
before  the  springs  placed  under  the  key  can  force  it  into  the 
keyway  in  another  gear;  hence  there  is  absolutely  no  way  by 
which  more  than  one  gear  at  a  time  can  be  connected  to  the 
shaft  H.  On  the  upper  end  of  shaft  H  is  a  bevel  gear,  L,  mesh- 
ing with  a  similar  gear  on  the  lathe  spindle  where  the  cone  is 
usually  placed.  The  back  gear  is  retained  and  operated  as  usual. 
The  lever,  J,  is  very  convenient  for  the  operator  and  can  be 
moved  for  varying  the  speed  while  the  lathe  is  running,  giv- 
ing a  quick  change  instantly,  with  practically  no  shock  or  jar; 
the  starting,  stopping  and  reversal  of  the  drive  is  most  con- 
veniently provided  for  by  the  extension  handle,  D.  The  lathe 
has  been  so  designed  that  nearly  any  make,  speed  or  style  of 
motor,  either  direct  or  alternating  current,  can  be  used  aud 
thus  meet  the  needs  of  any  class  of  service.  The  motor  can  be 
removed  for  inspection  without  disturbing  any  other  part. 
The  bevel  geai's  have  planed  teeth  which  tends  to  reduce  the 
noise  to  a  minimum,  while  placing  the  motor  in  this  way  as 
low  as  possible,  prevents  any  swaying  or  vibration. 

As  above  stated,  this  design  of  motor  driving  merits  careful 
attention  of  those  interested  in  this  important  subject,  as  it 
accomplishes  several  important  things  that  the  other  styles 
of  drive  do  not.  In  the  flrst  place,  the  motor  is  unobtrusively 
placed  below  the  bed  in  an  unoccupied  space,  which  not  only 
eliminates  the  possibility  of  vibration,  but  also  leaves  the  head- 
stock  free  and  open  for  inspection  and  care;  in  the  second 
place,  the  drive  is  thus  made  enclosed  and  entirely  protected, 
and  instead  of  losing  in  convenience  of  operation  its  flexi- 
bility is  greatly  increased — and  without  undue  complication. 
The  objection  that  has  been  offered  to  this  arrangement  of 
riving,  that  only  certain  types  of  motors  may  be  used  is  use- 
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'111.'  iiiijHWtant  dcyelppments  that  are  bring  made  in  motor 
(triving;.  jfts  api>lied  to  niachine  tools,  attest  the  inrrcasinfi 
Iiofujlarfty  of  this  mode  of  maohiiiP  drivinc.  If  is  not  uncom- 
mon now  to  find  shops  in  which  it  is  diffirult  to  find  traces  of 
the  former  methods  of  driving  machines  by  overhead  belts. 
;T^)E5.- Inevitable  difrRullics  and  drawbacks  of  the  motor-drive 
have  been  revealed  by«expericnce  and  are  beins  provided  for, 
and  standard  designs  for  motor-driving  applications  are  being 


piece  motor-^npport  bracket  that  can  be  bolted  to  the  head- 
stock  of  any  one  of  their  lathes  for  carrying  the  driving  motor, 
as  illustrated  in  detail  in  the  above-mentioned  article.  This 
arrangement  of  drive  proved  very  neat  and  to  be  the  easiest 
possible  method  of  adapting  the  standard  type  of  tool  to  the 
individual  drive,  and  indicates  the  appreciation  of  the  tool 
builder  of  the  importance  of  motor  driving. 

A  neat  arrangement  of  motor  driving  for  a  lathe  has  recently 
Iwen  developed  by  P.  Blaisdell  &  Co.,  Worcester.  Mass.,  as 
indicated  in  the  view.  Fig.  1.  This  shows  a  16-inch  Blaisdell 
sirew-cutting  engine  lathe,  which  has  been  equipped  with  a 
2-H.P.  Browning  direct-ciirrent  variable-speed  motor.  The 
motor  is  neatly  and  conveniently  supported  by  a  cast-iron 
bracket,  bolted  above  the  headstock  and  occupying  the  usual 
position  of  a  cone  pulley,  which  is  omitted;  the  (Jrive  is  carried 
direct  to  the  spindle  by  glaring  through  an  intermediate  idler 
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pinion,  whiili  is  of  rawhide  to  reduce  noise. 
A  wide  lautfc  of  speed  changes  is  afforded  in  this  drive  by 
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in..    3. Sir.KXT   CHAIN    IIKADSTOCK    l>i;i\  K    I   CUN    A    I.OIH.i;    AMI    Mlll'- 

y;Y    LATHI-:. — CltOCKKIl-WHKKLKK    VARIAULK-SI'KI-UJ    MOTOR. 


!(  .  U.-i.tAULp  UKAiKsroi  K  luavi-  ri'uN  .v  4Si.mii  i'om»  j.aiui.. 

15  H.   r.   -WICSTINi-HorSK    M*>niK   AUKA.Nt.EK  K'U   VAKIAULE- 

Sl'W.MS. 

As  an  example  of  the  development  of  standard  designs,  atten- 
t  "in  should  be  ^atbd  to  the  case  of  motor  application  that  was 
maOe  to  the  .ToiimS  &  l>airt.'<on  flat-turret  lathe  at  the  old  shops 
of  thf  Pitt.^burgJt  \V:  I/ako  Erie,  for  use  at  their  new  shops  at 
^l'  Kees  RpckS;  HS  «lescrlh^d  of  the  Mar«*h  issue  by 

L  Y.  Wright  in- Jits  scries  m^  Application  of  In- 

divi'iuHl  Motor  Privis  to  Old 'T*ooK'*  part  VIII.  It  was  very 
hitert'b^tiug  to  note  that  tbe  Jones  i^-  Tvamsou  Machine  Company 
bad  antlcipati'd  the^  dtniand  for  motor  driving  on  their  standard 
designs  of  turret  lathes  and   had  designed   a  special  single- 


I  K..     I.  —  1.\TI;KI  STIM.     \l:;\V    III. Ml. \    nl     (.lAUllt    \  AIM  AIM  11  SIT.CI*,    K.\ 
C'l.OSKI)  niMVi;  1-dl!   A    r.VTHK   WITH   t'ON.vrA.NT   SI'KKII    .MOTOIt. — 
FLATHKK   &    (XlMPANY. 

means  of  the  controller,  shown  beneath  the  headstock.  which 
is  conveniently  operated  from  the  lathe's  carriage;  the  con- 
troller handlR  on  the  apron  turns  the  splined  shaft  running 
lengthwise  iieneath,  and  this  operates  the  controller  through 
gearing.  The  resistance  box  necessary  with  the  controller  is 
F»laced  out  of  the  way  beneath  the  bed,  and  is  protected  from 
short-circuiting  troubles  by  a  cover  pan. 

This  is  unquestionably  a  most  excellent  arrangement  of  mo 
tor  application  for  individual  driving.  It  is  especially  com 
racndablc  as  it  is  applicable  to  standard  types  of  lathes  with- 
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,t|  ;ili«Ta(ioii  of  their  debigu  uiul  the  expense  of  Die  luotor  ap- 
it.ll ion    is    thus   greatly   reduced — this   feature,   the   original 
.rii  of  applying  the  drive  to  a  luuchiue  tool,  has  been  a  great 
iMwbatk  to  the  general  adoption  of  electrical  driving  methods, 
!ig.  li  illustrates  a  vtiy  similar  arrangement  of  motor  driv- 
■.■^  as  applied  to  a  large  48-iii<li  engine  lathe,  built  by  the  Pond 
.huhine  Tool  Company.     lu  this  case,  also  the  niotor  is  sup- 
•  lUd  al)Ove  the  headstock,  but  here  a  skeleton  frame  is  used 
-iil'port  the  motor,  which  spans  across  the  headstock  bear- 
ds and  leaves  the  liead-stock  gearing  open  and  unobstructed. 
;i   place  of  the  usual  cone  pulley  a  special  gearing  arrangt^- 
I.  tit  is  provided  at  the  spindle  by  means  of  which  six  changes 
■  sjx'ed  may  be  obtained  through  slip  and  back  gears.    The 
iMior   drives    the   spindle  gear   throogb    a   reduction  gearing 
.|iiijii)e(l  wiih  rawliido  pinions  fur  smooth  lunuing.     ' '    • 
J  lit'  nuitor  used  upon  this  lathe  is  a  15-H.P.  Westinghouse 
.(iiectMiiirent  variable-speed  motor,  operated  by  field-control 
Miidugli  a  controller.     The  controller  is  located  upon  the  bed 
.titatii  the  luadst()ik,  anci   is  nianipiiiatod  directly  from  the 


0~^' " ' 


■  I'..    5.— IIKTAII.S    OF    XllK    VAKiABLt-Sl'EtU    GlJAlUMi    AND    ARB.VXUE- 
-MKiN'T  OP  MOTOR  IN  THE  BOX  LICG.— TJIE  FLATlirR  LATHE. 

'  urriage,  through  the  agency  of  a  longitudinal  splinod  rod  and 
sliding  bevel  gear  arrangement,  by  means  of  which  the  handle 

iiown  at  the  right  hand  edge  of  the  apron  actuates  the  con- 

iroller.    Thus  with  a  50-per  cent  speed  control  at  the  motor 

;iiid  six  gear  changes  at  the  spindle  gear,  a  very  flexible  ar- 

:  angoment  of  drive  is  afforded. 

In  Fig.  3  is  shown  another  interesting  and  important  motor 

1  rive  for  a  large  lathe  which  indicates  the  general  tendency 
''•ward  mounting  the  motor  above  the  headstock.  This  lathe 
i^  the  heavy  model  CO-inch  lathe,  built  by  the  Lodge  &  Shipley 
-Machine  Tool  Co.,  Cincinnati,  O.,  with  their  special  type  of 
Keadstock  and  spindle  for  motor  driving.     In  regard  to  motor 

'ipporting  bracket  this  design  resembles  that  of  the  applica- 
tion shown  in  Fig.  1,  but  here  the  motor  drives  through  a 

'lent  chain.  The  other  features  of  the  drive  are  very  similar 
■<>  those  of  the  Blaisdell  motor-driven  lathe,  shown  in  Fig.  1. 
The  motor  here  used  is  a  20-H.P.  Crocker- Wheeler  motor, 
•IHTating  at  vaiiable-speeds  by  the  multiple-voltage  system; 
'he  controller,  which  is  in  this  case  also  located  in  front  of  the 
lieadstock  and  operated  from   the  carriage,   is  the  standard 


Crocker- Wheeler  multiple-volLage  coatrollcr  by  which  a  ^  to 
1  speed  range  Is  affordinl  at  the  luotor. 

In  Fig.  4  is  illustiaied  a  ufew  und  radically  Uiff«?renl  desigu 
of  niotor  diiving  for  lathes,  wliich  is  ol  great  importauce,  as 
it  involves  Some  features  which,  may  meet  with  general  adop- 
tion for  latlic  driving.  U  watj  designed  and  built  by  Klatlier  At 
Company,  Nashua,  N.  U^.,  and  is  sUoWu  in  Figs.  4  and  G  as  ap 
plied  to  a  il.incIiFIailier  engine  latlie,.  The  uvamess  and  com- 
pactness of  this  drive,  a.-  well  as  its  great  couvtinience  of 
operation,  have  drawn  marked  aiLeution  to  it  from  all  sides., 
and  it  is  woithy  Of  cai'eful  attenUou  as  being  one  of  the  first 
instances  or  A^  lathe  designed  especially  for  ami  made  a  stand- 
ard for  liiotor  driving.,  v;.  O^ -^ 

The  motor  is,  in  this  arrattgemeut  of  dming.  ^..-^v..  ...  a  box 
kg  beneath  ilie  headiiLock.  While  in  the  iHcscut  case  it  is 
s<iiowu  on  ilie  right  hand  fidii  tU  tXi^  lejSi  it  f^iibe  placed  at 
the  left,  or  arranged  otherwise  equally,  as  weil.  When  placeJ 
as  shown  in  this  view,  a  plate  is  cast  in  the  bed  to  protet  t  the 
motor  from  chips  and  dirt  falling  upon  it  and  doiufi  barm; 
tlie  body  of  the  motor  is  Leld  lirmly  in  place  by.  iueami  of  lug» 
fastened  to  it  and  in  turn  screwed  to  the  leg,  while  the  jnuer 
end  tits  into  a  hole  bored  in  the  cross  ties  cast  in  the  leg. 

'the  details  of  the  drive  aio  cleajly  sdiown  in  the  sectional 
view  of  the  headstock  and  box  lic'g.  Fig.  5.  On  the. end  of  the 
armature  sijaft  is -laiTawhide  pinioi  eshiug  with  metal 

b«'Vel  gears,  U-IJ,  turning  th»  «u  iu  oppuj.ite  directions.  These 
gt%js  are  keyed  to  the  friction  •intches,  CJ-C,  and  are  connected 
to  either,  or  disconnected,  at  will,  bi'  tbe  It'ver  D;  this  levtr, 
which  starts,  stops  airii  reverses  the  latlie,  has  an  ext^usiou 
handle  running  the  lull  length  oC  the  bed.  jaud  is^' conVeaieiit 
at  all  times  to  the  operator.    . 

On  the  upper  end  of  sliaft,  E,  4.i«:  iv'.,>»:u  iue  iii<  lai  iiAUf  <i 
lawhide-gears  of  different  diameters*,  which- uiesh  wiili  live  cor- 
responding geais  running  loosely  oh  shaftyWL  These  gears  ai. 
'  ounected  to  shaft,  H,:  6ne  only  sat  a.  timia,  by  mieans  of  key  l 
which  slides  in  a  key  way  cut  in  the  shaft;  when  this  key,  I,  is 
moved  from  gear  to  gear  by  means  of  lesser,  J,  it  is  depressed 
Hush  With  the  shaft  by  the  collars  placed  between  the  gears, 
tl-O.  By  thib*means  the  key  must  be  entirely  out  of  one  js^ar 
before  the  springs  placed  under  the  key  can  force  it  into  the 
key  way  in  another  gear;  hence  there  is  absolutely  no  way  fay 
which  more  than  one  gear  at  a  time  can  be  connected  to  the 
shaft  H.  On  the  upper  end  of  shaft  H  is  a  bevel  gear,  h,  mesh- 
ing with  a  similar  gear  on  the  lathe  spindle  where  the  cone  is 
usually  placed.  The  back  gear  is  retained  and  operated  as  usual. 

The  lever,  J,  is  very  canveuient  for  the  operator  and  can  be 
moved  for  vaiyiug  the  s|>e5ed  while  the  lathe  is  running,  giv- 
ing a  quick  ehange  instantly,  with  practically  ho  shock  or  jar; 
the  starting,  stopping  and  revej-sai  of  thedrive  is  most  con- 
veniently provided  for- by  the  extvnsion  handle,  D.  The  lathe 
lias  been  so  designed  that  nearly  any  make,  speed  or  style  of 
motor,  either  direct  or  alternating  (Current,  can  he  used  and 
thus  meet  the  needs  of  any  i;la.Hs  of, service.  The  motor  can  be 
removed  for  inspection  Avithout  disturbing]  any  oih-c-r  part. 
The  bevel  gears  have  planed  teeth  which  telids  to  reduce  the 
noise  to  a  minlmiim,  while  placing  the  motor  in  this  way  a.- 
low  as  possible,  prevents  any  swaying,  or  vibi'ation. 

As  above  stated,  this  design  of  motor  driving  merits  careful 
attention  of  those  interested  in  this  important  subject,  as  it 
accomplishes  several  important  things  that  the  other  styles 
of  drive  do  not.  In  the  first  place,  the  motot  is  unobtrusively 
placed  below  the  bed  in  an  unoccupitHi  space,  which  not  only  . 
eliminates  the  possibility  of  vibration,  but  also  leaves  the  head- 
stock  free  and  open  for  iuijpection  and  eare;  in  the  second 
place,  the  drive  is  thus  made  enclosed  and  entirely,  protected, 
and  instead  of  losing  in  convenience  of  operation  its  flexi 
bility  is  greatly  increased — and  witltout  Undue  complication. 
The  obje( lion  that  has  been  offered  to  this  arrangement  tn" 
driving,  that  only  certain  tjTfcs  of  motors  may  be  used  Is  use- 
less, as  it  Can  easily  be  arranged  for  any  modern  enclosed - 
type  of  motor,  whether  for  direct  or  alternating  current.  This 
design  is  indeed  an  important  innovation  in  the  field  of  motor 
driving  and  offers  many  new  ideas.      "^  . 
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THE  CARD  INDEX  IN  THE  DRAFTING  ROOM. 


BY   J.   U.  IMHIK. 


The  card  index  system  now  occupies  an  established  place 
in  commercial  and  professional  offices.  One  of  the  places 
where  it  can  be  employed  to  the  best  advantage  is  the  railroad 
draughting  room.  Much  valuable  time  is  often  unnecessarily 
wasted  in  searching  for  drawings  or  prints  which,  were  they 
properly  indexed,  could  be  located  in  a  few  minutes.  The 
card  index  system,  by  reason  of  its  simplicity,  accessibility 
and  expansibility,  is  especially  adapted  to  this  work.  It  will 
be  found  impossible  to  so  apportion  a  series  of  numbers  in  a 
book  that  each  drawing  will  be  listed  in  its  proper  place,  while 
in  the  card  system  they  may  always  be  listed  in  alphabetical 
order. 

An  outfit  for  this  work  may  be  purchased  from  any  sta- 
tionery dealer.  As  many  persons  will  handle  these  cards  it  is 
desirable  to  have  some  form  of  locking  device  to  avoid  the 
danger  of  a  spill.    A  tinted  card  is  preferable  to  a  white  one, 

1352 — G Class  7.   7   B 

1377 — G Class  24  A.  25  A,  25  B,  25  B 

1750 — G Steel,    33-in.    wheels 

1357 — G Class  25  A,  25  B.  26  C 

Cancelled    See    1743 — G 

as  it  is  not  so  easily  soiled  by  constant  handling.  Any  desired 
size  of  card  may  be  used.  In  the  drawing  room  of  the  road 
with  which  the  writer  is  connected  (the  Chicago,  Rock  Island 
&  Pacific),  a  plain  card  4  by  6  ins.,  perforated  at  the  bottom 
for  the  locking  rod,  is  used.  If  the  office  typewriter  is 
equipped  with  a  card  writing  attachment  these  cards  may  all 
be  written  upon  it  and  a  very  neat  record  be  made.  Each 
drawing  may  be  listed  on  a  separate  card  or  several  drawings 
of  the  same  part  for  different  classes  of  cars  or  locomotives 
may  be  listed  on  the  same  card.  The  latter  method  has  the 
advantage  that  it  keeps  the  index  more  compact,  but  not  more 
tnan  six  or  eight  drawing  numbers  should  be  placed  on  one 
card.  If  the  latter  method  is  used  a  space  should  always  be 
left  between  lines  upon  which  to  enter  any  additional  informa- 
tion relative  to  the  drawing.  If  it  is  cancelled,  for  example, 
this  information  should  be  entered  upon  the  card,  together 
with  a  reference  to  the  new  drawing.    It  will  often  be  found 
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Party. 

Date. 

Party. 

Date. 

Party. 

Date. 

O.  Hess 

1-14-03 

1 

A.    £.    McL. 

1-22-03 

1 

J.  B.  K.    

2-2-03 

J.  B.  K.    

2-4-03 

A.    McC 

2-7-03 

1 

C.    W.    Larner    . . . 

2-17-03 

necessary  or  advisable  to  list  a  drawing  showing  several 
pieces,  under  two  or  more  heads.  In  that  case  a  letter  or 
letters  showing  under  what  additional  heads  the  number  may 
be  found  should  follow  the  title.  This  will  aid  very  materially 
in  making  records  of  cancellation,  etc.  In  general  it  is  de- 
sirable, for  simplicity,  to  have  the  drawing  number  appear  on 
as  few  cards  as  possible,  but  a  liberal  use  of  cross  cards  is 
recommended.  Many  parts  of  cars  and  locomotives  are  known 
by  different  names  and  it  is  not  desirable  to  list  these  parts 
for  each  class  under  all  these  heads.  Here  again  the  cross 
card  comes  to  the  rescue.  Take,  for  instance,  the  "fountain" 
of  a  locomotive.  This  is  known  as  the  "steam  stand,"  "piano 
box,"  etc.  This  may  be  indexed  under  one  head  as  "Fountain" 
and  cross  cards  reading  "Steam  Stand,"  see  "Fountain,"  etc.. 


be  made  out  and  filed  in  their  proper  order.  No  definite  rule 
can  be  given  regarding  headings,  but,  in  general,  the  noun 
should  govern.  As  an  example,  driving  axles,  engine  and 
tender  truck  axles,  etc.,  should  ail  be  indexed  under  Axles, 
and  cross  cards  may  be  filed  under  D,  E,  etc.  If  only  one 
person  were  to  use  the  index  an  extended  use  of  cross  cards 
would  not  be  necessary,  but  it  must  be  borne  in  mind  that 
every  person  in  the  office  will  have  occasion  to  consult  it. 

If  the  cards  for  engine,  car  and  miscellaneous  drawings, 
foreign  prints,  etc.,  are  all  filed  together  it  will  be  necessary 
to  go  through  a  considerable  number  to  find  the  one  sought. 
A  better  plan  is  to  have  a  drawer  for  each.  Guides  (i.  e., 
heavier  cards  with  a  part  projecting  above  the  common  ones) 
should  be  used,  not  only  for  the  alphabet,  but  for  subjects  as 
well.  These  will  save  considerable  time,  as  by  their  use  it 
will  be  necessary  to  go  through  only  a  few  cards  each  time  a 
drawing  is  wanted. 

The  card  system  can  be  applied  with  equal  facility  to  the 
keeping  of  pattern  and  blue  print  records.  Patterns  are 
indexed  in  the  same  manner  as  the  drawings,  with  the  excep- 
tion that  in  adition  to  the  pattern  number  the  number  of  the 
drawing  on  which  it  is  shown,  if  any  exists,  is  also  given.  For 
the  blue  print  record  a  ruled  card  is  used.  At  the  top  is 
placed  the  drawing  number.  The  initials  of  the  party  to 
whom  the  print  is  sent  appear  in  the  first  column  and  the 
date  in  the  second.  If  receipts  are  required  for  prints  the 
date  of  the  receipt  may  be  placed  in  the  first  column  under  the  . 
first  date,  or  in  a  third  column,  as  preferred.  These  cards  may 
be  used  on  both  sides.  They  show  at  a  glance  a  complete 
record  of  all  prints  made  from  a  drawing. 

Closely  allied  with  the  subject  of  indexing  is  that  of  num- 
bering and  filing  drawings.  It  will  be  found  difficult,  if  not 
impossible,  to  so  assign  a  series  of  numbers  that  the  series 
will  be  properly  filled.  Either  not  enough  numbers  will  be 
assigned  or  many  vacant  spaces  will  be  left.  In  the  former 
case  it  will  be  necessary  to  assign  a  new  series  or  to  start  the 
series  over  again,  using  a  letter  either  before  or  after  the 
number.  This  is  likely  to  lead  to  confusion,  as  there  will  be 
two  or  more  drawings  of  the  same  number  distinguished  in  the 
index  only  by  the  letter.  One  of  the  simplest  systems  is  to 
number  drawings  consecutively  as  made,  regardless  of  size  or 
subject.  The  sizes  may  be  designated  as  "A,"  "B,"  "C,"  etc., 
and  the  letter  added  or  prefixed  to  the  number.  All  drawings 
of  the  same  size  are  then  filed  in  numerical  order  in  a  shallow 
drawer  or  drawers  suitably  arranged  and  marked  on  the 
outside  with  the  size  and  inclusive  numbers.  The  compart- 
ments may  also  have  the  inclusive  numbers  conspicuously 
placed  upon  them.  With  tnis  system  no  reference  need  be 
made  in  the  index  to  drawers  and  compartments  or  set  num- 
bers, and  if  at  any  time  a  change  is  made  in  the  filing  no 
change,  whatever  need  be  made  in  the  index. 


By  a  conclusive  vote  the  American  Society  of  Civil  Engineers 
has  declined  to  Join  the  other  engineering  societies  in  the 
union  engineering  building  made  possible  by  the  generosity  of 
Mr.  Carnegie.  This  action  stamps  this  society  as  exclusive, 
tearing  the  loss  of  prestige  by  contact  with  equally  important 
organizations  by  uniting  in  establishing  quarters  in  the  same 
building.  Notwithstanding  the  disappointing  result  of  the 
vote  the  union  engineering  building  will  still  be  the  center 
of  engineering  of  this  country. 

_4 

In  the  equalization  of  2-6-2,  or  Prairie  type  locomotives  it 
has  been  discovered  that  difficulties  have,  in  certain  cases  de- 
veloped. In  certain  cases  it  has  been  found  that  derailments  of 
the  forward  drivers  have  occured  when  these  drivers  and  the 
leading  truck  have  been  equalized  together  and  the  two  rear 
pairs  of  drivers  and  the  trailing  wheels  have  formed  the  other 
unit.  By  changing  the  hanging  so  that  the  front  truck  and  the 
first  two  pairs  of  drivers  are  in  one  group  with  the  rear  drivers 
and  trailers  in  another,  the  difficulty  has  been  removed.  This 
suggests  the  advisability  of  careful  study  of  the  equalization 
of  this  type. 


i-aii,  19(A. 
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A  LOCOMOTIVE  VHEEL  LATHE  RECORD. 


HYDRAULIC  PRESS  FOR  CYLINDER  BUSHINGS. 


A  Vebt  Efhoiknt  Fessobmxncs. 


One  lathe  in  the  shops  of  the  Chicago  &  Great  Western 

.ailway  turns  all  of  the  tires  of  all  of  the  engines  in  service 

a  that  road,  and  the  performance  is  so  efficient  that  Mr.  Van 

.ustyne,  superintendent  of  motive  power,  has  been  asked  to 

.apply  the  information  for  the  readers  of  this  journal. 

This  lathe  maintains  the  tires  on  287  locomotives,  or  768 

airs  of  tires,  which  maae  in  1893,  8,385.354  miles.    It  Is  an 

:4-in.  Niles,  double-head  wheel  lathe,  and  the  cutting  speed 

.aries,  according  to  the  tires,  from  25  to  30  ft  per  minute. 

A'ith  Novo  and  Allen  tool  steel  the  cuts  are  %  in.  deep  and 

,  rie  feed  is  3-32  in.    These  tires  are  of  the  Standard,  Midvale 

.tnd  Latrobe  makes,  and  the  work  regularly  turned  out  aver- 

tges  three  pairs  of  tires  per  day,  with  56-in.  centers.     The 

power  required  is  about  15  horsepower. 

If  others  can  show  records  which  equal  or  surpass  this,  space 
will  be  gladly  found  in  this  journal  to  record  the  facts. 


STANDARD  SMOKE  BOX  ARRANGEMENT. 


SouTHEBM  Railway. 


A  standard  arrangement  of  smoke  boxes  on  22  by  30  Ins. 
locomotives  of  the  2-8-0  (consolidation)  type  on  the  Southern 
Railway  is  illustrated  in  the  accompanying  drawing  recently 
received  from  Mr.  S.  Higgins,  mechanical  superintendent  of 
ihat  road.  This  arrangement  is  shown  as  adapted  to  smoke 
boxes  80  ins.  in  diameter,  and  for  smaller  engines  the  same 


STANDAKD  SMOKE  BOX  ARBANGEMENT. 
SOUTHERN  RAILWAY. 

Man  is  followed,  but  is  modified  for  the  smaller  diameters. 

he  diaphragm  plate  Is  in  front  of  the  nozzle  and  the  stack  is 
'xtended  down  into  the  smoke  box  by  an  adjustable  pipe 
•germinating  about  11  ins.  above  the  nozzle.   The  drawing  shows 

iie  arrangement  of  a  front  end  whlph  la  69  ins.  long  and  a 
•-ouble  nozzle  30^6  ina  high. 


A  sketch  of  a  convenient,  portable,  hydraulic  press  for  draw- 
ing cylinder  bushings  into  place  has  been  received  from  Mr. 
R.  D.  Smith,  superintendent  motive  power  of  the  Burlington  & 
Missouri  River  Railroad.  It  is  in  use  in  all  the  locomotive 
shops  on  that  road  and  is  tound  to  be  infinitely  more  satisfac' 
tory  and  convenient  than  the  crude  methods  of  expanding  the 
cylinder  by  inserting  a  red  hot  billet.  In  the  first  place,  a 
hot  chunk  of  metal  is  inconvenient  to  handle,  several  men 
are  usually  waiting  about  for  it  to  heat  up,  the  cylinder  is 
always  expanded  in  such  a  way  as  to  distort  its  shape,  and 
the  process  of  inserting  a  bushing  partakes  of  the  character  of 


POBTABLK   HYDKAULIC    FBESS    FOB    CYUlfOIi^a   BUSUINtiS. 

the  job  of  shrinking  Jackets  on  modern  ordnance.  The 
troubles  are  all  avoided  by  the  use  of  this  press,  which  may  be 
wheeled  to  the  engine  in  the  shop  or  roundhouse.  The  pulling 
cylinder  is  inserted  in  the  cylinder  of  the  locomotive,  the 
bushing  is  placed  in  position,  the  pipes  being  connected  and  the 
keys  driven  in  the  piston  rod  and  the  pump  started.  Water  for 
the  pump  is  carried  in  the  tank  on  which  the  pump  is  mounted 
and  the  cylinder  goes  into  place  without  the  least  trouble. 
The  accompanying  engraving  shows  the  bushing  when  nearly 
"home"  in  the  locomotive  cylinder.  All  the  material  may  be 
picked  up  in  any  shop  and  the  practice  of  bushing  cylinders  is 
now  so  common  as  to  warrant  the  construction  of  similar  de- 
rices  for  use  in  all  shops  and  roundhouses. 


Mountain  grade  work  naturally  develops  expert  handling  of 
the  air  brake.  The  writer  recently  rode  in  the  rear  car  of  an 
eleven-car  passenger  train  from  Yam];>ai,  Arizona,  to  Needles. 
California,  and  did  not  once  feel  the  brakes  go  on  or  off.  The 
distance  is  126  miles  and  the  difference  in  elevation  is  107  ft 
less  than  one  mile.  The  engineers  on  the  Santa  Fe  who  do 
this  r-egularly,  every  day,  deserve  most  prominent  mention  of 
their  work. 


In  that  section  air  brake  failures  are  unheard  of.  No  chancea 
are  taken.  The  Santa  Fe  will  accept  a  freight  car  without 
brakes,  but  these  cars  are  piped  before  being  switched  into 
trains.  The  yards  near  mountain  grades  are  all  equipped 
with  air  piping  and  near  at  hand  is  an  engineer's  valve  in  the 
cabin  of  the  air  brake  inspectors.  A  through  freight  arriving 
in  one  of  these  yards  is  stretched  from  the  rear  end  by  the 
hand  brakes  and  is  stopped  by  the  engineer  with  a  20-lb.  reduc- 
tion.  This  sets  the  brakes  hard  and  the  road  engine  leaves 
the  train  ready  for  the  inspectors.  Four  men  inspect  the  train. 
Two  start  at  each  end  at  opposite  sides  and  work  toward  the 
center.  They  make  the  usual  inspection  of  trucks  and  wheels 
and  also  of  the  brakes,  noting  carefully  the  piston  traveL  A 
fifth  man  follows  them  and  makes  adjustments  and  replace- 
ments in  accordance  with  the  chalk  marks  of  the  inspectors. 
When  through,  the  train  is  tested  and  defective  triples  and 
other  parts  are  replaced.  All  this  is  done  in  about  twenty 
minutes.  The  triples  are  cleaned  and  tested  by  the  repairman, 
between  trains,  and  those  requiring  repairs  are  sent  to  the 
shops.  These  Inspectors  are  intelligent  men  and  are  encouT' 
aged  by  the  officers  of  the  company  by  promotion. 


IBS 
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A  NEW  DOUBLE  BORING  MACHINE. 


For  Borino  Locomotive  Connecting  Rods. 


The  accompanying  half  tone  illustrates  a  new  design  of 
double  boring  machine  that  Prentice  Bros.  Co.,  Worcester, 
Mass.,  have  recently  developed  for  the  simultaneous  boring 
of  both  ends  of  a  locomotive  connecting  rod  at  one  setting  of 
the  rod  upon  the  table.  This  is  a  special  tool  and  has  a  wide 
field  of  usefulness,  both  with  the  locomotive  builders  and  at 


TIIK  NKW    I'UKNTICK  imUBLL  liUIUNG    M.VCHIiNK  FoK  M  Al  1  I.TA.NKOl.SLY 
BORINCi  BOTH  ENDS  OF  LOCOMOTIVE  CONNECTIN«J   U(il»S. 


large  locumutive  repair  shops,    ita  iuiyurtaut  details  are  wor- 
thy of  note. 

This  tool  consists  of  two  complete  and  iuUependently  drivei. 
drilling  machines,  mounted  upon  a  heavy  base  and  having 
lateral  adjustment  thereon,  as  shown.  The  head  of  each  ma 
chine  is  adjustable  upon  its  upright  and  each  spindle  is  ampl\ 
eouuterweighted  to  provide  for  heavy  boring  bars.  Each  bast 
is  bored  for  a  bushing  to  support  and  guide  the  boring  bar. 
Each  machine  has  an  oil  pump  and  the  ne'cessary  piping  foi 
delivering  oil  in  steady  flow  through  the  spindle  and  the  sub 
base  has  a  deep  trough  around  the  edge  to  catch  the  oil. 

Each  head  is  provided  with  the  usual  hand  and  power  feeds 
and  also  the  well-known  Prentice  improved  quick  return  ana 
stop  motion,  which  permits  the  spindle  to  be  quick  returned 
or  approached  with  power  feeding,  and  the  point  of  the  borin^^ 
tool  to  be  brought  to  the  work  and  power  feed  thrown  in  by 
the  same  lever,  while  the  machine  is  in  operation.  The  drive 
has  eight  changes  of  speed  by  means  of  the  4-step  cones  and 
back  gears,  and  four  changes  of  feed  are  provided.  The  re- 
maining important  features  and  dimensions  are  presented  in 
the  following  table: 

SPECIFICATIONS. 

Capacity l^-ia.  boles  iu  each  eud  uf  a  connecting  roU 

Spacing  of  holes From  32  ins.  to  12ti  ins.  between  center^, 

.Muximum  distance,  gpindles  to  bases 33  ins 

Minimutu  distance,  .spindles  to  bases 5  ins. 

Traverse    of    spindles 13  ins. 

iJiamcter  of  spindle   in  sleeve 2%  Ins. 

.Nose  of  spindle 3 )i  inc. 

Total  ratio  of  driving  gearing 1  tu  2u  ;    of  back  gears.l  to  0 

lleigbt  of  tool,  over  all 8  ft.  i^  in». 

Floor  space la  ft.  x  4  ft 

Weight    17,500    Ib.s 


THE  SMITH   ONE-BELT  REVERSING  COUNTERSHAFT. 


The  Smith  Countershaft  Company. 

A  novelty  in  a  countershaft  for  driviQg,  machine  tools  and 
other  machinery  from  main  line  shafts  is  being  introduced  by 
the  Smith  Countershaft  Company,  Melrose,  Mass.  This  new 
type  of  countershaft  is  illustrated  in  the  two  accompanying 
illustrations,  one  of  which  shows  the  speed  cone  removed  and 
parts  opened  out  to  view. 

The  important  feature  of  this  new  device  is  tliat  it  obviates 
the  use  of  two  belts,  one  straight  and  the  other  crossed,  for 
the  reversing  feature,  as  is  commonly  resorted  to  in  the  usual 


cone  A  is  threaded  to  the  hub  of  the  spider  D  and  is  capable  ot 
being  clutched  to  the  ring  B,  thus  holding  the  spider  stationary 
and  giving  the  reverse  drive.  The  friction  ring,  B  is  held  sta 
tionary  and  prevented  from  revolving. 

For  reverse  motion,  the  process  is  as  follows:  The  shippei- 
handle  is  thrown  so  as  to  engage  friction  ring.  A,  with  frame, 
B,  which  stops  ring,  A,  and  thus  spider,  D,  from  revolving; 
then  with  pulley,  G,  in  motion  as  usual,  and  pinions,  E-E,  held- 
stationary,  gear,  F,  and  consequently  the  shaft  are  given  a 
reverse  motion  at  a  speed  similar  to  pulley  G;  the  counter 
«haft  will  run  faster  backwards  than  forwards,  the  internal 
gear   being   the   driver   and    the   spur   the   driven    member 

This  principle  of  planetary  gears  which  is  made  use  of  is 


3Hh"JSbhdi*'^  'vI^^B^Hb 

the    new    smith    SINGUfi    BELT    RKVERSINO    COUNTERSHAFT. 

types  of  countershaft.  A  single  driving  pulley  is  used,  pulley 
G  in  the  detail  view,  and  the  gears  are  used  only  for  reversing, 
its  operation,  however,  does  not  differ  from  that  of  the  ordi- 
nary counter  shaft,  as  by  moving  the  shipper  handle  in  one 
direction,  the  forward  motion  is  obtained  and,  in  the  other 
direction,  the  reverse  motion. 

The  principle  of  operation  of  the  mechanism  may  be  under- 
stood by  reference  to  the  detail  view:  The  driving  pulley  G 
turns  loosely  upon  the  shaft,  unless  clutched  by  friction  plate, 
H,  which  is  drawn  against  its  right  hand  side  for  forward 
motion.  The  reverse  motion  is  obtained  through  the  special 
gear  arrangement  within  pulley  G. 

This  gear  mechanism  consists  of  the  three  pinions,  E-E,  which 
are  mounted  upon  a  strong  spider,  D,  and  mesh  with  both 
gear,  F,  and  the  internal  gear,  I,  cut  inside  the  rim  of  pulley, 
G.  Gear,  F,  is  keyed  rigidly  to  the  shaft  and  when  spider,  D, 
and  pulley,  G,  are  brought  into  position  they  enclose  it  and 
mesh  exactly.  The  friction  ring  B  is  held  stationary  at  all 
times,  the  hub  of  the  spider  running  freely  in  it    The  friction 


UNASSBMBUCD  VIEW  OF  PARTS  OF  THE  SMITH  SINGLE  BELT  BEVERS 

INC  COUNTERSHAFT. 

well  known  and  has  been  well  tried  for  such  work  as  this, 
this  application  is  quick  acting  and  efficient,  and  the  use  oi 
the  friction  clutches  makes  the  starting  and  stopping  actioi 
smooth.     The   gears,   EE,   are    fiber   pinions,    cut   to    mesl 
accurately  with  both  gear,  F,  and  the  internal  gear,  I,  and  thui^ 
in  reverse  motion  the  mechanism  causes  a  minimum  of  noise. 
The  most  important  feature  of  this  countershaft  is  to  bt 
found  in  the  reduction  by  50  per  cent  of  belts  and  pulleys^ 
required;    for  the  belt  maintenance  of  a  large  railroad  shoi; 
this  would  be  an  item  of  considerable  importance.    The  addi 
tional  room  that  is  made  available  upon  the  main  line  shaft 
is  also  an  item  of  considerable  importance,  as  it  permits  mon 
machines  to  be  placed  in  a  shop  per  unit  of  main  line  shai; 
length.    Also  the  reduction  of  extra  belts  and  pulleys  actually 
makes  this  new  countershaft  cheaper  and   easier  to  instal 
than  the  older  style.     The  makers,  the  Smith  Countershaft 
Company,  will  be  pleased  to  give  further  information  to  any- 
one interested  upon  request. 


i!iL,  1904. 
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PASSENGER   LOCOMOTIVE  FOR  THE  VANDALIA. 

4 — 4 — 2    (ATLANTIC)    TYPE, 


Four  passenger  locomotives  for  this  road  have  just  been 

livered  from  the  Schenectady  works  of  the  American  Loco- 

lotive  Company.    These  are  heavy  engines, /weighing  179,444 

i,s.,  with  109,500  lbs.  on  driving  wheels,  /This  is  the  most 

t  luarkable  feature  of  the  design,  as  a  weight  of  27,375  lbs. 

r  wheel  is  the  greatest  driving  wheel  load  in  our  record  of 

.  omotives.     This  even  exceeds  the  practice  of  the  Pennsyl- 

iiiia  Railroad  in  the  Class  E  2  and  E  2a  engines,  which  have 

lit. 033  and  109,000  lbs.  on  drivers,  respectively.     The  Van- 


■^  *  IIOILER. 

style Straight  top,  rudial  stays 

Inside  diameter  of  flri^t  ring......... ..,....,.  .^. 70%  Ins. 

Working    pressure ;~. . .;....  .:....,,.•..-».. 200  lbs 

Thickness  of  plates  in  barrel  and  outside  of  firebox.-  .%  in.,  %  in.,  %  in. 

Firebox,   length    96H  ins. 

Firebox,  width   .,  , , , 75%  ins. 

Firebox,  depth * . .'. ,'-i,",  i , .-,  .Front,  80 %  ins. ;    bac  k,  69  ins. 

Firebox  plates,  thickness: 

Sides,  %  in. ;    back,  %  ins. ;    crown,  %  ins. ;    tube  sheet,   >4  in. 
Firebox,  water  space.  ..  .Front,  4  and  6  Ins.;    sides,  4  Jn.s. ;    back,  4  ins. 

Firebox,    crown    staying Radial 

Firebox,  staybolts .Ulster  special  iron,  1  in.  diameter 

Tubes,   number «  .  ...v,..'  j  ...  .  .  . ;-  .>.;;^..^. ;........  851 

Tubes,  diameter j,;  .• ,  •>.♦.. >!i  ••.>«•  •  •.*  •;* ......... 2  ins. 

Tubes,  length  over  tube  sheets.  .  ....  ,  ,^'.V.V,V--.  .■•..'»;:.'. 16  ft. 

Heating  surface,   tubes    ,;.....  ..;*i'^^.,;ii.iv.i  .'■....  .2  923.3  sq.  ft. 

Heating   surface,   firebox    .;...  . f!. . .-.  ^..ii'i .  .i.i  i» » 177.1  sq.  ft. 

Heating  surface,  total   . .  .V...fc.«V-,  .,>>,...  .•%.«■■.-'■.»• 3,100.4  sq.  ft.. 

Grate    surface ,...,.;>  v-^<-».-  ..».';->•.•.• 50.2  sq.  ft. 

Exhaust  nozzles,  diameter. ..  ;V  .■.v..  vfc.ivv.--.V.,..'.  ,.  .6%,  5%,  5%   ins. 

*      1      * 

■5T 


PASSENGB3   LOCOMOTIVE   4-4-2   TYPE   VANDALIA   LINE. 

W.  C.  Arp,  Superintendent  Motive  Power.    American  Locomotive  Company,  Schenectady  Works,  Builders. 


flalia  engines  have  9Va  by  13  ins.  driving  journals,  and  the  de- 
tails show  unusual  care,  especially  in  the  valve  motion, 
where  the  links  and  motion  pins  are  made  to  give  a  straight 
pull  and  thrust  to  the  connections.  These  engines  have  boilers 
70%  ins.  in  diameter,  which  is  one  of  the  largest  ever  put  into 
;i  passenger  engine.  But  the  heating  surface  is  3,100  sq.  ft,, 
which  is  in  line  with  the  tendency  toward  sacrificing  a  few 
tubes  for  the  purpose  of  securing  good  circulation  space  be- 
tween them.  These  boilers  have  351  2-in.  tubes  with  13-16  in. 
vertical  spaces  between  them.  Water  spaces  of  4  ins.  are  pro- 
vided all  around  at  the  mud  ring.  In  the  accompanying  tables 
the  usual  dimensions  and  ratios  are  presented: 

ratios. 
floating  surface  to  cylinder  volume 
Tractive  weight  to  heating  surface, 
fractive  weight  to  tractive  effort,, 
fractive  effort  to  heating  surface.  . 
Healing  surface  to  grate  area 


I  •-■•  *•«.)('  *  #'•-•>  . 


.=  298.00 
.=  35.36 
.=  4.43 
.=  7.97 
=    61.8 


Heating  surface  to  tractive  effort J .!!!!!.'!!  !=    12!8% 

I  otal  weight  to  heating  surface =    57,7 

,,  GENERAL.    DIMENSIONS, 

;^"f« 4  ft.  8%   ms. 

'  .  .     •.  • : Bituminous  coal 

\\  eight  m  working  order 179.000  lbs. 

\\  eight  on  drivers 109,500  lbs. 

n  eight  engine  and  tender  in  working  order 321,820  lbs. 

W  heel   base,   driving 7  ft 

u'-I'*'''!  J^^''^'  '■'eid ■.'.■.■.■,■,■..■■,■.■. '.ieft.'e  ins! 

\    lee    base,  total 27  ft.  3  ins. 

'^  ntei  base,  total,  engine  and  tender.- 57  ft.  10%  ins. 

CYLINDERS. 

'iiimeter  of  cylinders 21  ins 

-iroke   of  piston '       '26  ins' 

'orizontal  thickness  of  piston '..'.'.'.'.'.5%  ins' 

diameter  of  piston  rod 3%  ins 

ind  of  piston  packing Cas't-lron  rings 

"la  of  piston-rod  packing U.  S.  metallic 

/.e  of  steam  ports 18  1 1%  ins. 

tl     ,  ^K^^."^^  P"""*** 18  »  3  Ins. 

•se    of    bridges i^  Ins. 

VALtVKS  •    '*•    "    ' 

'l^t °\  f^^^  y^'^^3 •  •  •  •  •  -Allen  American 

reatest  travel  of  slide  valves 6  ins. 

-utside  lap  of  slide  valves 1  in 

'J.l'j?"^  i*P  ?'  ^"•^^  valves Line  and  I'ine  'I'nslde 

-ead  of  valves  in  full  gear: 

-i„j  ,  .  1-16  in.  negative  lead.  Iwth  front  and  back  motion 
ma  of  valve-stem  packing U.  S.  metallic 

,„  .  .  WHEELS,   ETC. 

umber  of  driving  wheels 4 

'lameter  of  driving  wheels  outside  of  tire '.'.'.'.".'.'.'.'.'.'.'.'.".*.'.*.V9  ins. 

ni.  ifnt    °^  driving-wheel  centers Cast  steel 

•  »  ikness   of  tire 31^  ins 

■rivlng-box  material   ..:.  .  .  . .  ..:;:::::.;: C^st   steli 

'\^^l\7  ""^  length  of  driving  Journals 9%  ins.  diameter  x  13  ins. 

'dmeter  and  length  of  main  crankpin  journals : 

.iAm».^»       .,  ,      (Main  side,  7  ins.  x  4»A  Ins.)  6 'A  ins.  diameter  x  7  ins. 

iameter  and  length  of  side-rod  crankpin  journals : 
"npin,.  f.     .    .                                                     Front,  5  ins.  diameter  x  3%   ins. 
;'aampt;/"''^  Journals .  .6  Ins.  diameter  x  10  ins. 

'.imeter  of  engine-truck  wheels 36  ins. 


Smoke  stack,  inside  diameter 16  and  17  ins. 

Smoke  stack,  top  above  rail 14  ft.  11  9-16  ins. 

TENDER. 

Weight,   empty    . .  .^v.-.;  .s^  v.-.^^C^.  .>. . 
Wheels,    diameter    ......... ..i. 

Journals,  diameter  and  length.^. 
Wheel  base 
Water  capacity 


^ « . » •  *  ,< 


Water  bottom 

.  •  i..^.  »■<  ••• ; . .-. 56  320  lbs. 

'i','^ .  fc 36  ins. 

:.v»>..5Ms   ins  diameter  x  10  ins. 

»  •  •  •-•«  •*•-•  •  •  t  •  •'•  •  •  •  •  "A    It«      /*2     IQ. 

;..... 7,500  U.  S.  gals. 


Coal  capacity   ....  ,  ....,,.. 12  tons 


A  VISIT   TO   THE  WORKS  OF  J.  G.  BRILL  COMPANY. 


When  the  business  of  tbe  J.  G.  Brill  Company,  car  and  truck 
builders,  had  outgrown  the  large  plant  at  31st  and  Chestnut 
Streets,  eighteen  and  a  half  acres  of  land  at  62nd  street  and 
Woodland  avenue  were  purchased  and  much  larger  shops  and 
buildings  erected.  That  was  about  fifteen  years  ago.  Since 
that  time,  and  from  time  to  time,  these  buildings  have  been 
increased  in  size,  several  o/  tnem  have  been  replaced  by  larger 
structures,  many  new  buildings  added,  and  to-day  the  works 
are  the  most  complete  ana  best  equipped  for  the  building  of 
electric  cars  and  trucks  of  any  in  the  world. 

Passing  in  at  the  gate,  the  visitor  sees  at  the  right  a  large 
two-story  finishing  shop  with  a  frontage  of  200  ft.  and  nearly 
as  deep.  It  contains  nearly  three-quarters  of  a  mile  of  rail- 
road tracks,  and  has  a  specially  designed  combination  trans- 
fer table  and  elevator  electrically  operated  in  a  long  pit  at  the 
front  of  the  building,  by  means  of  which  the  largest  cars  are 
quickly  placed  on  any  track  on  either  floor.  After  crossing 
many  tracks  filled  with  cars  and  trucks  ready  to  be  shipped, 
one  approaches  the  office  building  at  the  end  of  a  line  of  build- 
ings 680  ft.  long.  The  rear  doors  of  the  offices  open  almost 
at  the  center  of  the  works,  and  are  very  conveniently  located 
for  the  frequent  trips  of  the  officials  through  the  shops.  Let 
us  start  from  this  point  and  passing  the  stock  room  for  cast- 
ings and  the  pattern  department,  enter  the  blacksmith  shop. 
At  first  one  sees  small  furnaces  with  many  men  wielding  ham- 
mers, and  is  confused  by  the  deafening  roar  of  a  multitude  of 
machines.  A  couple  of  hundred  feet  farther,  we  come  upon 
many  one,  two,  and  three  thousand-pound  steam  hammers 
and  heavy  "bulldozers."  Here  some  of  the  side  frames  of  the 
trucks  are  forged,  and  large  pieces  of  ironwork  for  cars,  such 
as  bolsters  and  trusses  are  made.  Leaving  this  building,  we 
pick  our  way  among  great  piles  of  iron  and  steel  billets  to 
another  forge  shop,  75  by  160  ft.,  equipped  with  heavy  steam 
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A    NEW    lX>UbLt   BORING   MACHINH. 


Fob  Bokint.  lioroMOTivR  Conskctjnc  Hods. 


I  ht^  acpofnparij'ing  half  tont?  illustratrs  a  mw  design  o\ 
ioiible  boring  niadiine  that  Prcnlico  Bros.  Co.,  Worcester. 
.Mass.,  h#ve  recently  developed  for  the  simultaneous  boring 
of  both  ends  of  a  lO(['<>m6t?ve  ronn^-ctiiiE;  rod  at  one  s«tting  of 
the  rod  U(>on  the  table.  This  in  a  special  ^ot)!  and  has  a  wide 
fif'ld  of  iisofulni'ss.  i.n+h   with  the  lofoniotivo  builders  and  at 


L 


— ■*■—!— W   ■     I  *•. 


IMI      MU     l1M;VNTI«'l*"IH»L:illX.K«H.M  Hi  ^1     l"li    -^IM;    I   l\M.<tl   $K.^ 

H<;»lilN*<   i:"iii   t:u>ns  f»>"'l:f»t«KVo'nM    i"^    . -him.    iim.- 


11  IE  SMITH  ON^E'BELT  REVERSING  COUN  IKRSHAKT. 


A  u6velty  in  u  tounurdhal't  for  driving  machine  tools  and 
I'tiier  niairliincry  from  biaiu  line  shafts  in  being  introduced  by 
th^SmilliCouHtershuft  Company,  Meliose.  Mass.  This  new- 
type  of  lutnitcKshaiL  ia  iliuhirated  in  the  tvvo  aetompanying 
illustrations,  one  of  whiiih  -!•  >>  •  the  Bp^^  <"  ■  vouioved  and 
liarts  opened  out  to  view  .  '•  •> 

The  important  i'  aiwre  of  this  nuw  device  Is  that  it  obviates 
.Ute  use  of  two  belts;  one  straight  and  tl»o  other  crossed,  for 
■'      :    versihg  fefttu;'      ;      s  tommonly  resorud  to  in  Uie  usual 


i>i>es  of  couutershaft.  A  single  driving  pulley  is  used,  pulley 
<i  iu  the  detail  view,  and  the  g^rs  are  used  only  for  reversing, 
its  operation,  however,  does  not  differ  from  that  of  the  ordi- 
nary counter  shaft,  as  by  moving  the  shipper  handle  in  one 
direction,  the  forward  motion  i^  obtained  and,  iu  tlie  other 
direction,  the  reverse  motion. 

The  principle  of  operation  of  the  mechanism  may  be  under- 
stood by  reference  to  the  detail  view;  The  driving  pulley  (J 
turns  loosely  upon  the  shaft,  unless  clutcheil  by  friction  plate, 
n,  which  is  di awn  against  its  right  hand  side  for  foiwaiil 
motion.  The  rfeveree  tBOtion  is  obtained  through  the  special 
gear  arrangement  within  pulley  G. 

This  gear  mechanism  consists^  of  tiio  three  pinions,  il  E,  wiii;ii 
are  mounted  upon  a  strong  spider,  D,  and  mesh  with  both 
gear.  F,  and  the  internal  gear,  I,  cut  Inside  the  rim  of  pulley, 
<;.  Gear,  F,  is  keyed  rigidly  to  the  shaft  and  when  spider,  D, 
and  pulley,  G,  are  biotight  into  position  they  enclose  it  and 
m^sh  exactly.  The  friction  riner  H  is  held  stationary  at  all 
times,  the  hub  of  the  spider  running  freely  in  it.    The  friction 


large  locuujulive  repair  shops.     Its  important  details  are  wui 
thy  uf  note. 

This  tool  coiisists  of  two  complete  and  iuiiepcudeutiy  drive, 
drilling    machiucs>,    mounted    upou  a   heavy    base  and    haviu 
lateral  ailjiisimcnt  thereon,  as  shown.     The  head  ol  each  mu 
I  hine  is  adjustable  uiion  it^  upright  and  each  spindle  is  ampl: 
•  ounterweighted  to  provide  for  heavy  boring  bais.     Each  has 
is  bored  for  a  bushing  to  support  and  guide  the  boring  ba. 
Each  machine  has  an  oil  pump  and  the  necessary  piping  fi 
deliverii'g  oil  in  steady  flow   through  the  spindle  and  the  su 
base  lias  a  deep  trough  around  the  edge  to  catch  the  oil. 

Each  head  is  provided  with  the  usual  hand  and  power  feed^ 
and  also  the  well-known  I'renlice  improved  quick  return  an- 
slop  motion,  which  permits  the  spindle  to  be  quick  returuei 
or  apiiioached  with  power  feeding,  and  the  point  of  the  borin 
tool  to  be  brought  to  the  work  and  power  feed  thrown  iu  L, 
the  same  lever,  while  the  machine  is  iu  operation.     The  dri'. 
has  eight  changes  of  speed  by  means  of  the  4-step  cones  aii 
back  gears,  and  four  changes  of  feed  are  provided.    The  r<. 
maluiug  important  features  and  dimensions  are  presented  i 
the  following  table: 

Sl'liCiKICATlO.XS. 

Caiiacitj 1:j-iu.  bolus  iu  tach  euJ  of  a  coouecling  r«j  ' 

.sjiai  iuji  III  ln■l^.^ {•'rum  az  iii.s.  lo  lUti  ia.s.  bctwe<;0  ceuttr 

Mm.miiiiiiu   <li-liiini-,  >piuclltis  to  .bas«-s .33  iti 

Miiimimu  (iistaiut.  >i>iutltOK  to  baH«.'  .,.., .  v, .. . .  ^6  in 

riavrr.  (J    of    M^piniil'j.s -.  v-f-"- -  •  V^.-tS'hi. 

I  »iaiiiin.r  ul  spindle  in  .slf<.-% •  4 ,V. , ;..'..  .Z%  iu. 

N'<j.-M.-   of    sjxudlc .  ,\',  .  r.  ,v>  . .  .  . . . .  .3ji  iu 

I  ilal  ratio  of  diiviitg  i^earin  1    Uf  ^4i^^f..0t  bat-'tt  gcant,!  to 

ll>  iglit   of   tool,    OVur  Ait.  .  _.  .  .  ."v.i..  i.  ..4  .  .  .  .  .S    ft,    y    ll: 

I'luor  Kpai  <: ...,■;.  .^ .  1:;  fl.  X  4  )• 

Woight .  .1./, 17,500    It. 


"•nv  A  ifc.  threaded  to  ilie  hiil)  ol  the  spider  L)  and  is  capable  I 
iieing  clutched  to  the  ritig  U,  tlius  holding  the  spider  slatiouai 
and  giving  the  reverse  drive.    Tlie  friction  ring,  13  is  held  si : 
liouary  and  prevented  from  revolving. 

For  rever.se  motion,  the  process  is  as  follows:  The  shiiipi 
handle  is  thrown  so  as  to  engage  friction  ring.  A,  with  frani' 
li,  which  »iops  ring.  A,  and  thus  spitier,  IJ,  from  revolving 
then  with  "pulley,  (J,  in  motion  as  usual,  and  pinions,  E-E,  hei 
stationary,  gear,  l-",  and  consequently  the  shaft  are  given 
reverse  motion  at  a  si)eed  similar  to  pulley  G;  the  counter 
-iiaft  will  run  faster  backwards  than  forwards,  the  intern;; 
gear    being    the    driver    and    the    spur    the    driven    membei 

This  principle  of  planetary  gears  yvhich  is  made  use  of  . 


I  AASiSEMULEU    VllJW    <!>'    I'AUTS   OK    TllK    SMITH    .SI\(,T,i:    HKI.T    EKVKl: 

ISC,  COUNTJ-KSirAFT. 

well  known  and  has  been  well  tried  for  such  work  as  thi.- 
this  application  is  quick  acting  and  elhcieui,  and  the  use  < 
the  friction  clutches  makes  the  starting  and  stopping  aciie 
smooth.  The  gears,  E  E,  are  hber  pinions,  cut  to  me.- 
accurately  with  both  gear,  F,  and  the  internal  gear.  I,  and  thu 
in  reverse  motion  the  mechanism  causes  a  minimum  of  noise 
The  most  important  feature  of  this  countershaft  is  to  L 
found  in  the  reduction  by  50  per  cent  of  belts  and  pulle> 
required;  for  the  belt  maintenance  of  a  large  railroad  shu 
this  would  be  an  item  of  considerable  importance.  The  add 
tional  room  that  is  made  available  upon  the  main  line  sha 
is  also  an  item  of  considerable  importance,  as  it  permits  mu: 
machines  to  be  placed  in  a  shop  per  unit  of  main  line  shai 
length.  Also  the  reduction  of  extra  belts  and  pulleys  actua': 
makes  this  n-jw  countershaft  cheaper  and  easier  to  instai 
than  the  older  style.  The  makers,  the  Smith  Countersha? 
Company,  will  be  pleased  to  give  further  information  to  an, 
one  interested  upon  request. 
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ASSENGER    LOCOMOTIVE  FOR  THE  VANDALIA. 


4^—4—2    (ATLANTIO.  lYIi;. 


ur  passenger  locomotives  for  this  road  have  just  been 
.(It'll  from  th«'  Schenectady  works  of  the  American  Loeo- 

v  Cfunpany.  These  are  heavy  engines,  weighing  179,444 
Willi   109.r.00  n»s.  on  driving  wheels.     This  is  the  most 

iarUable  feature  of  the  design,  as  a  weight  of  27,375  lbs. 
wlieel  is  the  greatest  driving  wheel  load  in  our  record  of 

iiiMifivps.  This  even  exceeds  the  practice  of  the  Pennsyl- 
a  Kailroad  in  the  Class  K  2  and  E  2a  engines,  which  have 
<:\o   and   109,000   lbs.    on    drivers,    respectively.      The   Van- 


styii'..; :..'..;;  :v...-_.; .-..; 

!ii~i<U>  triaiiiftcr  pf  liivt .  rijujCv.^ >..• ;  .'^  ,,;.:. 

Workintr    pressure-  "v.;  .s  . .  ^  .  ^  .-. .. ,  ,  .r*. . . .  . 

Thiikri'  -s  of  plates  iivliarr^f'-ntidnutsfaput  iirv4j"X. 

Firebox.    It^npth    /:.>'•  .  ^'- .:•-..■'■■  ■:,•  ..-  .V.'.  /^rV;v,: 

Fireliox.   widHi    .  ..x...  ^  ;»  .. .- , 

Fir<.^l>i)x,  (3<'|>tU.  .  .  ,....'/;.;i;.-...- 

Firebox  |iIaU"s.  tlilVkt*?^^: 

Si<l«.s.  'Sc  ill.;    back,  X  in>. ;    crowii,  %  ins 

Firebox,  water  S's" '•••  vFroftt,.;"^- *?*''  ^- '''*''■•  i-^i"**?^; 
Firclxix.    crown    stayinp.  . .  ..^  .\  ,;.-.  j  .  ■.  ...i.  ■..;..;<  ,'. 

Firebox.   stJiyboItK    ....  -..,,  ,-,,7".  ;\  .:  . .' ..ITlsl.r  ■*r»"<-iiH 

TUbc'.-^.    lUllulK't"    i  .ii  i.vV. ..;-.-    ' 
Tubes,    diiiliioter   !•;..■•  .v.'.-«»^..  . 
Tubes.  lt;iiKth  over  tube  sheets 
Ifiatiiip   surfate.    tubes  ....  ... 

Ilratiiij;   surfa<*'.   firebox',... 
Ilialing   suifai-e.  total    .,-,  ,'iV. 
t;rato    surfa<-e    .  .  ; .  .... '. .  - ...  >  : 

Kxbaiist  nnzzles.  diameter..;  ..  ^ 


'  -::•  tt'--  • 


T  ."•;  ins 

\h:- 

;*  ui .  .'.J  \n.,  '.-jj  in. 
. .....V;.  ..v. ./. . . ..  .»6%  iw>. 

.  .i  . .  .  ..  .:  .  ....  ;i..  .7514  iDH. 

. li'roVit, iiOU  \n< ;  *a<k,  69  *«>s. 

:;  tube  sheet,  '  j  hi. 
4  fos. ;  back;  4  in.-. 
v.!  . ;  vi  .  .  ,  ...Uadiiil 
m>n.  1  ill.  iTiatneter 
. .  zrA 
.2  ins. 

.16  ft. 

.2  !»23.3  sq.  £1. 
.  .  .17.7.1  s<j.  ft. 
.  .3.106.4  sq.  ft 
50.2 -q.  ft. 


I'ASSENOEB   LOCOAtOTIVE 

IV.  C;  Arp,  Superintendent  Motive  Power.    AMtntic 

•  •  uginea  have  9',i  by  13  ins.  driving  journals,  and  the  de- 

.show    unusual    tare,    especially    in    the    valve    motion, 

•    I  lie  links  and  motion  pins  are  made  to  give  a  straight 

.111  1  thrust  to  the  connections.    These  engines  have  boilers 

iii.s.  in  diametei',  which  is  one  of  the  largest  ever  put  into 

I'asscnger  engine.     Utit  the  heating  stirface  is  3,100  sq.  ft., 

"i'jj  is  in  line  with  the  tendency  toward  sacrificing  a  few 

"'s  for  the  purpose  of  securing  good  circulation  space  be- 

•  en  them.    These  boilers  have  351  2-iu.  tubes  with  13-i(i  in. 

I'ieai  spaces  between  them.    Water  si>aces  of  4  ins.  are  i)ro- 

I'd  all  around  at  th«'  mud  ring.    In  the  accomi)anying  tables 

ii.sual  dimensious  and  ratios  are  presi^ted: 

.-  ;.■.'-       •-.•.-?;       IlATIoa.  ..■..■■-  .. 

1^  .-urt'me  to  cyliiulir  volume,  i,.  iM- 

.vc  wxiKiit  to  heating   siufaeo,  .  ..l..;. 

'ive   weigljt  to   lraLii\(>  effort. .,  ,-.:'..>; 

■livo  effort  to  heating  .-urface.  ;.;",;  i^. 

'iiiS  .-urfa<e  to'grate  ana.  .  .  ,>  ^  ... .'.  .. 

'iiig  surfaco  to  tra.tjvo  effortVv.:,-.  .■'.;' 

wiiiglit  to  iieutiiiK  surfac*-. .  . . .  :  .  .  .,' 


4-4  2   TYPE  V.VNDAM.V   LINE;         :       • 

.vN  Locomotive  €omi'.v«;y,  Svhenevtaily  WorUSi'SuUders. 


;..i>^,^i\,;..>.  .  .=  298.00 

>  •  .  ■.'.'*  ;.•..'...  .'.».*».  ....^       *  v«4w '. . 

'■  *      *."""'   ■■.':     ■  •'■■..  *—     1  9  K*\' 
. >■..»•  .— :    57." 


UK.VLrtiAI..    lilMI^.N.SluNM. 


I.*  *"•♦  .'r  «••...  , 


a  lit  fn  working  order,  i. : 

'^lil  on    drivers 

-Ill   ingiue  and  tender  Jir  workins  otder. 

Ia>e,   driving. . ,:, ,  i\ .  .i . . . 

Iiase,     rii;id. . 

'I  base,  total   .... 

•I   base,  total,,  engine  and  tender^ 
.:  ■'^••:•. '   ■.",,'  -'   .■  :    ■'■  .CYHNUiCRS, 

inwir  of  t-yilnders , . , . ; ; . , , 

'i'     of   piston .  .  i  i 

'^'jntal   thiekiie>.s  of  pistott.  i 
ri-'f.f  of  piston  rod.  .v;.;.:^>;;;^t;-i 
I  of  piston  pa'kiiiir.  .  ■  . .: 
■'■  <|f  piston- rod  patkirm.. 

"f  steam  i«oii> . . 

'  f  txhau.-t  portas. ..;,...; 
"1    bridge.-..  .  ..■..;..';.• 


•    ^*     *>■    «•'•    ^  *  A-  *  ^    •^tt.  •.  •   V 


.  .  .4   ft.  8>.i    ius. 

.Bituminous  coal 
.17'J.00<)  lbs. 
..  ,..,.109,500  lbs. 
..■.i. 321, 820  lbs. 

/^•- 7  ft. 

...  .16  ft.  U  ins. 

27  ft.  3  ins. 

,57  ft.  It)  =V  ins. 


. .  21  in>-. 
.  .2li  in;i. 
.5%  ins. 
.3%  ins. 


.f-V.^    j^    »    •'■*    •'   it    k    4    «    «    •    •    V  '•.•.%<•■'•.-•  '• 
••  *  >  ^'i  •  '•   V   •  «  -^l*  W  «'.•'•■>  ^a  -A^  «'  •    •    • 

,.i. . 4  i/jr .  ,■ .  - » •• . .  >■....;;»";'■.  .' . Cast-iron    riujjs 

>.-•■'».»,  ..».v:.  ..;;,..'.>.;.>  vv  .' J...  .U.   S.   metallic 

.'..:..\  .\. » '.  ■.'...".•.1  ,.•■••.■■;  si'..  v"«'.,. ...  18  X  1%  ius. 


..^  ♦  *'  ♦  ■.. 


.1-%  inrf. 


VALVES,  ,.  -■•..  I'i-; 

*  *   *  •  *  T  '  '  ff-Vv*-' 


,. Alien  American 

•  .••  »  V.«-* '«-*..•  ■  *o  IDS, 

•  "•■  •  ^  •  •■#•.♦■•■■•.■•■  •  »  •  -*.f  #  v  •  -a  •  •  ■  •  X  in . 
'....;^.. .  i:.  ...iLine  and  line  inside 


!  slide  valves 

'   travel  of  >lid(.   valves. i 
'•     l<i|'   of  .slide   valves.. 
'•    l:ir  of  slide  valves.  .  . 
i  f'f  valves  in  full  gear: 
,     ,'■■■■■,                  1-16  in.  negative  leafl.  both  front  and  back  motion 
•1  or  yatve-stem  pai  king r.  s.  metallic 

.'^   :..■;-  WHEELS,  Etc.-  '-'-■-.  .'.■■:, 

;^r  of  drivlne;  wheels.  .. . . . ... ;  .V.  :.,  .;.v.:;v .^v;:.* 

"ter  ..f  driving  wheels  outside  of  tlrie.. .....-., ;..,..vV.V;,.... ..  .79  ins. 

.'~'^  J'  „f '''^',"*^"'^^^^*  "enters .;;.v>Vi-,.;,;i;^:;  .Cast  steel 

I'ox   material   ,..:.....,..; .  .w. .  v.  . .  . . /vvV^  .^;.:.■W^.  -Cast   steel 

^  i'lid  length  of  driving  Journals 91?.  Ins."  dlaiiieter  x  IS  los. 

I  and  lenntli  of  main  rrankpin  journals: 

(Main  side,  7  ins.  x  4'i   ins.)  6';.  ins.  diameter  x  7  ins. 
ii:tt?T  and  length  of  side-rod.  crankpin  journals: 

,    ^  ,     Front.  5  ins.  diameter  x  3*i  Ins. 

"niiK  journals    ..;•;■.:..;....:.  .6  ins.  diameter  x  10  ins. 

•■'■01  engine-trurk  wheels. .  .^iV >.,..;'. 3C  Ins. 


Smoke. -stuek,  iiisi4)e  diameier.-.X 
Smoke  stack,  .top  a(>ove  rail,;'.. 


Style    .....  ; .  ..':.>.;.;  .'i,'.:. 

Weisht,    empty    .-,-,  i-.;."ri ..;  ...•. 
Wheels,    diameter    .,.'-  .  •; .  .;.■.:': 
.lournals.  diiinuierVaod  leugtti. 
Wiieel  ba.-^  - .  .  , ,  .'.  .  .  .'.v  .  .  .J-. 

Water  capaeity .'...  ....vt-'.-.  -  .v.,: 

Coal,  eapacity    .  .  .  ."'.  .  .' :  .  .  >  .  .  . 


-TKM'Kk;; 


.  Itj  and  17  in.>. 

•'     '  !  "lO..  i.Bs.;- 

\4  ui.  1    bottom 

56320  1b>. 

36  ins. 

5 1..  iflfi:' dlanietor  x.W  ins. 

.  .21  ft.  \i  in. 

'.<nj  \a.  8.  I^als. 

.....  .12   ton.- 


A  VISIT    TO    THE  WORKS  OF  J'  G.  BRILL  COMPANY. 


When  the  blisiness  tif  the  .T.  (J   Brili  C^ttipariy,  car  atid  track 

builders,  had  outgrown  th<'  large  plant  ai  olst  and  Chestnut 
Streets,  eighteen  and  a  half  acres  of  lanU  at  62nd  street  and 
Woodland  avenue  wi-ie  piii«hased  and  tnui-h  .larger  shi>ps  and 
buildings  erected.  That  was  alM)ut  lilteen  years  ago  Since 
that  time,  and  from  linio  to  time,  these  buildings  have  been 
increased  in  size.  Several  of  them  have  been  replaced  by  larger 
structnres.  many  new  buildings  add^l,  and  tor^lay  the  works 
are  the  most  com]dete  and  best  etjuipped  for  the  building  of 
eliHtric  cars  and  trucks  of  any  in  the  world. 

Passing  in  at  the  gate,  the  visitor  sees  at  the  right  a  large 
two-story  finishing  sliop  with  a  frontage  of  200  ft.  and  nearly 
as  deep.  It  contains  nearly  tliree-quariers  of  a  mile  of  rail- 
road tracks,  and  has  a  specially  de.«iigncd  combination  trans- 
fer table  and  elevator  eleetrit  ally  operated  in  a  hmg  pit  at  the 
front  of  the  building,  by  means  of  which  tli*  largest  cars  are 
quickly  placed  on  any  track  on  either  floor,-  After  «Tossing 
many  tracks  filled  Avith  cars  and  truck.'=;  ready  to  be  shipped, 
one  approaihes  the  olhce  building  at  the  end  of  a  line  of  build- 
ings (ISO  ft.  long.  Tlie  rear  tloors  of  the  offices  open  ahnost 
at  the  center  of  the  works,  and  are  very  t.onvenientiy  located 
for  the  frequent  trii>s  of  the  ullicials  through  the  shops.  T.*t 
us  start  from  thia  point  and  passing  the  stock  nK)in  for  cast- 
ings and  the  pattern  department,  enter  the  blacksmith  shop 
At  first  one  sees  small  furnaces  with  many  men  wielding  ham- 
niers,  and  is  confuse<l  by  the  deafi-ning  roar  of  a  multitude  of 
machines.  A  couple  of  hundred  feet  farther,  we  come  upon 
many  one,  two,  and  three  thousand-pound  steam  hammers 
and  heavy  "bulldozers."  H«'ix'  some^  of  the  side  frames  of  the 
trucks  ar^  forged,  and  large  pieces  of  ironwork  for  cars,  such 
as  bolsters  and  trusst-s  are  made.  Leaving  this  building,  we 
pick  our  way  annmg  great  iiiles  of  iron  and  steel  billets  to 
another  forge  sliop,  75  by  160' ft.,  equippeil  with  heavy  steam 
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hammo/s  and  2,000-ton  hydraulic  presses,  where  the  most  in- 
tricate large  lorgings  in  the  world  are  made— a  process  of 
manufa^itaring  side  frames  for  trucks  peculiar  to  this  firm. 
The  operation  of  these  enormous  presses,  and  the  rapid  and 
carefully  trained  movements  of  the  gangs  of  men  who  handle 
the  bulky  pieces  of  white-hot  metal  with  wonderfully  devised 
aerricks,  is  perhaps  the  most  fascinating  of  all  the  wonderful 
things  that  are  to  be  seen  in  this  busy  hive.  In  the  shop  ad- 
joining, a  building  of  equal  size  to  that  from  which  we  have 
just  come,  are  a  great  variety  of  the  latest  types  of  spring- 
making  machines,  which  mix  their  clatter  with  the  roar  of  oil- 
burning  furnaces. 

Next  we  shall  go  to  the  machine  shop,  a  three-story  build- 
ing, 100  by  125  ft.,  erected  during  the  past  year,  and  enclosing 
at  the  rear  a  chimney  stack  175  ft.  high,  with  opening  at  the 
top  8  ft.  in  diameter.     The  shop  is  filled  with  multiple  drills, 
planers,  lathes,  milling  machines,  boring  mills,  turret  lathes, 
and  many  specially  devised  automatic  machines.    The  material 
from  the  forge  shops  is  bored  and  finished  here;  castings  are 
also  bored  and  finished,  sheet  metal  stamped,  and  dies  for  the 
hydraulic  presses  cut.    A  part  of  the  first  floor  is  oc- 
cupied by  the  engine  and  pump  rooms.    A  large  Cor- 
liss ^engine  furnishes   300   h.p.   to  machinery   in   the 
wood  mill,  and  drives  two-belted  generators,  furnish- 
ing light  and  power;  a  direct-connected  200  KW.  unit 
is  driven  by  a  Harrisburg  and  held  in  reserve  for  use. 
when   the   belted   units   are   stopped;    a   Ball    engine 
drives  a  high-voltage  generator  which  furnishes  cur- 
rent for  the  trolley  system  of  the  plant;  an  arc-light 
engine  and   generator   furnishes   5,000   volts   for   100 
lights.     The  company   is  changing  its   entire  system 
from   belt   to   motor-driven   machinery,    using   25-h.p. 
motors   as   standard,   and   at   the   present   time   have 
four  25-h.p.  motors  in  the  machine  shop,  three  in  the 
wood  mill,  one  50-h.p.  motor  in  the  spring  shop,  four 
ranging  from  15  to  40  h.p.  in   the  blacksmith  shop, 
and    others    in    various    departments.     A    new    boiler 
house  at  the  rear  of  the  machine  shop  contains  a  main 
battery    of    four    return-tubular    boilers    of    tiOO    h.p. 
capacity  each,  and  two  boilers  of  40U  h.p.  each.     Con- 
nected   with   the   machine   shop   by   a    i)ridge   and   a 
transfer   table   is   the   truck-assembling   shop,   where 
the   h%avy   parts   are   handled    by   pneumatic    hoists. 
This  is  a  three  story  building,  160  by  60  ft.,  and  in- 
cludes an  axle  and   wheel-grinding  department.    An 
engine  room  adjoins  which  furnishes  air  for  the  pneu- 
matic hoists  and  tools.     The  wood  mill,  a  three-story 
building,  80  by  180  ft.,  is  connected  with  the  lumber  sheds  and 
drying  rooms  by  bridges  and  a  number  of  trolley  lines.     Here, 
as  elsewhere,  the  most  improved  types  of  machines  are  used. 
A  75-h.p.  high-speed  Harrisburg  engine  operates  blowers  which 
draw  thp  sawdust  and   shavings   from   the  machines  through 
a  system  of  piping  to  two  large  separators  over  the  boiler 
room.   Crossing  a  bridge?,  we  find  ourselves  on  the  second  floor 
of  a  building  100  by  140  ft.,  the  first  floor  of  which  is  used 
for  boxing  cars  and  large  pieces  of  material. 

Before  going  to  the  erecting  shops,  we  will  look  in  at  the 
door  of  the  bending  house,  a  two-story  building,  120  ft.  long. 
The  wood  is  steamed  in  tanks  of  various  sizes,  after  which  the 
pieces  are  clamped  to  forms  and  placed  in  drying  rooms.  Re- 
turning between  the  wood  mill  and  packing  shop,  taking  care 
not  to  get  in  the  way  of  a  traveling  crane  which  extends  the 
entire  length  of  these  buildings,  we  cross  the  tracks  of  a  trans- 
fer table  which  runs  for  340  ft.  between  the  machine  shop, 
wood  mill,  and  packing  shops,  and  a  long  section  of  erecting 
shops.  In  the  first  erecting  shop  we  enter,  we  see  car  sills 
being  put  together  with  cross  members  and  tie-rods,  and  covered 
with  flooring.  This  comprises  the  bottom  framing,  which  as 
soon  as  completed,  is  mounted  on  shop  trucks  and  commences 
its  journey  which  ends  when  the  completed  car  rests  on  its  own 
trucks  in  the  finishing  shop.  In  the  next  shops  the  side  posts 
are  set  up,  the  ends  built  in,  and  the  roofs  put  in  place.  Those 
who  know  nothing  of  car  building  can  have  but  a  faint  con- 


ception of  the  framed  skeleton  that  is  between  the  panels 
and  sheathiug  and  the  finished  woodwork.  As  lightness  is  es- 
sential in  an  electric  car  body,  and  as  it  is  not  uncommon  for 
tne  body  to  carry  a  load  twice  its  own  weight,  every  piece  of 
wood  and  material  is  placed  in  such  a  manner  as  to  give  the 
greatest  possible  strength,  trusses  and  tie-rods  playing  an  im- 
portant part.  Leaving  this  section  of  the  erecting  shops,  which 
cover  200  by  320  ft.,  we  cross  another  transfer  table  electric- 
ally operated  over  a  pit  360  ft.  in  length,  with  another  section 
of  erecting  shops  extending  the  full  length  of  the  table,  and 
see  cars  in  every  stage  of  building,  from  the  bare  framework 
to  the  nearly  completed  cars.  Platforms,  vestibules,  head- 
linings,  windows,  and  interior  woodwork  are  installed,  and  the 
first  coats  of  paint  applied.  Following  a  track  which  leads 
from  the  end  of  the  transfer  table  around  the  rear  of  these 
buildings,  we  find  ourselves  back  at  the  finishing  shop  whence 
we  started.  In  this  shop  the  painting,  lettering,  decorating, 
and  varnishing  is  done;  the  seats,  heaters,  and  the  rest  of  the 
equipment  are  put  in  place,  and  the  cars  mounted  on  their 
trucks.    It  is  interesting  to  note  the  large  variety  of  types  of 
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cars  all  of  which  have  their  special  fitness  for  the  conditions 
found  in  those  cities  whose  names  are  seen  on  the  letter 
boards:  Double-deckers  for  England,  Europe  and  Mexico;  com- 
bination open  and  closed  cars  for  the  mild  climates  of  the 
Pacific  coast.  South  America,  South  Africa,  and  elsewhere; 
convertible  cars,  whose  windows  and  panels  slide  up  into 
pockets  in  the  side  roofs;  semi-convertible  cars  with  large 
windows  which  are  also  stored  in  roof  pockets  when  not  in  use; 
the  "Narragansett"  type  of  long  open  car  with  its  convenient 
pair  of  steps  at  each  side,  and  many  others,  including  sumptu- 
ously furnished  private  cars,  powerful  electric  locomotives, 
sprinkling  cars  and  sweepers.  One  is  impressed  with  a  large 
number  of  cars  approximating  in  size  and  appearance  the 
finest  coaches  in  steam  railway  service,  and  showing  the  rapid 
development  of  interurban  electric  railroading. 

Before. leaving,  the  visitor  should  know  about  a  few  depart- 
ments and  other  things  he  has  missed — the  extensive  varnish- 
ing rooms,  the  glazing,  upholstering,  drafting,  and  electrical 
equipment  departments,  the  shipping  platforms  and  wheel 
sheds,  the  equipment  for  fire  protection,  including  an  elevated 
50,000-gallon  reserve  tank,  and  two  "Underwriter's"  fire  pumps, 
each  with  a  capacity  of  1,000  gallons  per  minute.  Tracks 
from  the  Pennsylvania  and  the  Baltimore  &  Ohio  lines  enter 
the  yards  and  pass  through  the  principal  buildings,  and  a  com- 
plete trolley  system  connects  all  of  the  buildings— about  six 
and  a  half  miles  of  tracks  In  all. 
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A  HEAVY  POWER 


IDING  ROLL. 


Cl«ClM«iATI  PU«CU  &  SUE^AB  COMi'ANV. 


The  illustration  presented  herewith  shows  a  new  motor- 
driven  power,  pyramid  bending  roll  of  improved  design,  re- 
i-ently  built  for  the  government  by  the  Cincinnati  Punch  & 
Shear  Company,  Cincinnati,  O.  As  shown,  the  machine  con- 
sists of  three  forged  steel  rollers  placed  in  pyramid  form; 
the  upper  one,  which  is  the  heaviest,  has  a  solid  extension  arm 
for  tilting  it,  when  it  is  desired  to  take  out  the  formed 
t  ylinder,  and  tne  opposite  end  has  a  hinged  housing  which 
may  readily  be  tipped  back  clear  of  the  upper  roll  journal. 

The  machine  is  triple  geared,  and  the  gears  connected  with 
motor  are  cut,  while  those  on  ends  of  the  rolls  are  of  steel  and 
are  in  all  ceises  ample  for  the  maximum  capacity  of  the  ma- 
chine. The  upper  roll  is  raised  and  low^ered  by  power,  and 
this  device  is  usually  heavy,  so  that,  with  the  lower  rolls  at 
rest,  the  upper  may  be  used  for  corner  bending  and  other 


grades  of  1  per  cent.;  taking  into  consideration  the  time  for 
meeting  trains,  and  letting  faster  trains  pass,  slowing  up  over 
grades,  etc.,  it  averages  eight  miles  an  hour,  the  cost  being  as 
below: 

Wages  engineer  and  fireman $6.90 

Wages  engineer  and   fireman   overtime...,...*.    1.75 

Wages  conductor  and  brakemen »....,-.    7.73 

Wages  conductor  and  brakemen  overtime. ...  .  .  .   2.88 

Oil  and  waste  for  locomotive $     .30 

Fuel    (7  tons  at  $3.20) 22.40 

_^  $41.96 

Or  32.3  cents  per  thousaptTtdn  miles. 

"The  same  train,  if  loaded  with  1,000  tons  (tare  and  contents) 

averages  15  miles  an  hour  over  the  same  district,  and  the  cost 

is  as  follows: 

Wages  engineer   and  fireman $  6.90 

Wages  conductor  and  brakemen. 7.73 

Oil  and  waste  for  locomotives.. ^. ;»...,.     ,  JO^ 

Fuel    t6  tons  at  $3.20) 19.20 

$34.13 
Or  28.8  cents  per  thousand  ton  miles. 

"The  economical  engine  load  is  variable  and  is  governed, 


A   NEW   PYRAMID  BENDlNti    ROLL    ( MOTOR- 
BUILT  BY  THE  CINCINNATI 

like  work.  In  connection  with  this  there  is  a  clutch,  with 
which,  when  disengaged,  cone  wofk  may  be  formed.  The  upper 
roll  housing  is  reinforced  on  both  sides  and  at  both  ends  by 
heavy  forged  steel  bars,  which  take  much  of  the  strain  off  of 
the  screws. 

The  motor  used  is  a  heavy  General  Electric  motor  of  the  re- 
versible type,  which  gives  the  operator  instant  control  of  the 
machine.  The  rolls  and  the  driving  mechanism  are  all 
mounted  on  a  heavy  cast  iron  bed  frame.  The  width  in  this 
particular  case  between  the  housings  is  6  ft.  2  ins.,  but  this 
lype  of  machine  is  built  by  the  Cincinnati  Punch  &  Shear 
Company  in  several  sizes  up  to  16  ft.,  the  wider  ones  having  a 
four-point  contact  center  bearing  beneath  the  lower  rollers. 


OVERLOADING    LOCOMOTIVES. 


Overloading  of  locomotives  is  a  practice  which  no  progressive 
manager  will  permit,  after  he  has  studied  its  effects.  The 
tonnage  rating  craze  has  brought  a  remarkable  development 
to  the  locomotive,  but  it  is  now  time  for  sensible  and  intelli- 
gent loading  of  locomotives — in  short,  for  common  sense  in 
this  matter.  It  has  been  satisfactorily  demonstrated  that 
about  15  miles  per  hour  is  an  economical  speed  for  freight 
service  and  this  speed  should  be  the  basis  for  tonnage  rating, 
where  the  grade  conditions  permit.  Mr.  G.  J.  Bury,  general 
superintendent,  Canadian  Pacific,  says:  "If  freight  trains  aver- 
age 15  miles  an  hour,  train  and  enginemen  can  make  5,000 
miles  a  month,  while  if  the  average  be  reduced  to  eight  miles 
an  hour  the  men  cannot  stand  more  than  3,000  miles  a  month. 
Sixty  crews  at  15  miles  an  hour  will  make  300,000  train  miles 
per  month,  while  at  an  average  of  eight  miles  an  hour  it  will 
take  40  more  crews  or  200  extra  men  to  handle  that  business. 

"Looking  at  the  matter  from  a  financial  standpoint,  a  con- 
solidation engine  hauls  a  train  weighing  1,100  tons  (tare  and 
contents),  over  118  miles  in  a  district  where  there  are  several 
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net  only  by  the  numt)er  and  length  of  grades,  but  by  the  density 
ot  traffic.  On  a  load  where  traffic  is  very  light  at  certain 
periods  and  dense  at  other  periods,  it  might  be  good  trans- 
portation to  load  engines  heavily  during  light  traffic,  but  it 
would  be  suicidal  to  load  engines  heavily  when  traffic  was 
dense,  even  one  train  staggering  and  doubling  over  a  district 
will  demoralize  the  trains  following  and  those  met,  resulting 
in  overtime,  extra  consumption  of  fuel,  and  the  risk  of  train 
accident  which  increases  when  train  and  enginemen  are  long 
hours  on  duty.  In  loading  engines  it  has  been  the  practice 
on  some  roads  to  so  load  them  that  they  would  haul  a  train  at 
seven  miles  an  hour  over  the  steepest  grade.  If  the  steepest 
grade  were  of  short  length,  no  great  delays  might  result,  but  if 
the  steepest  grade  for  instance,  was  to  be  eight  miles  in  length, 
an  engine,  with  a  run  for  it,  would  take  one  hour  to  make  the 
eight  miles  and  the  longest  time  it  takes  to  make  the  distance 
between  two  stations  is  what  limits  the  traffic.  With  trains 
loaded  in  this  way,  the  traffic  would  be  greatly  restricted. 

"In  a  general  way  locomotives  should  be  so  loaded  when 
traffic  is  dense  that  they  may  make  an  average  speed  over  a 
district  of  15  miles  an  hour,  providing  there  are  no  unusual 
delays,  and  while  theoretical  tests  are  all  very  well  for  a  basis 
on  which  to  work,  the  only  way  to  arrive  at  the  engine  load 
is  by  actual  tests  in  practice.  After  ascertaining  what  an 
engine  will  do  in  actual  practice  the  load  should  be  shaded 
slightly  from  this.  No  fixed  i-ule  can  be  given  for  the  loading 
of  engines,  but  the  conditions  of  each  district  at  each  period 
must  be  closely  studied  and  the  load  be  made  such  that  the 
train  can  make  reasonably  good  time.  It  may  be  taken  as  a 
general  principle  (providing  engines  are  in  good  condition) 
that,  where  trains  are  a  long  time  on  the  road,  and  the  dispatch- 
ing is  not  at  fault,  that  the  engines  are  too  heavily  loaded.  A 
live  superintendent  will  hustle  over  his  district  on  freight 
trains,  be  on  the  ground  where  the  trouble  lies,  and  fix  the 
load  to  meet  the  conditions  without  delay." 
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hainuKi-s  and  l,'.ut)0-lt»ii  hytliiiiilic  prrssis.  vvhtri  tlif  must  in 
uirate  larjjc  i<)ij;inj;s  fti  (In-  world  are  made  a  pront^s  ol 
maiiulavturiiig  side;  Iraim-s  for  trucks  ptculiar  to  this  iirm. 
The  operation  of  those  enornums  presses,  and  tl»e  rapid  and 
laretully  trained  movements  ot  the  gangs  of  men  who  handle 
the  bulky  pieces  of  \vhit»'-hot  metal  with  wonderfully  devised 
utrrieks.  is  perhaps  the  most  lasiinaiiug  of  all  the  wonderful 
thinss  that  are  to  tw  seen  in  this  busy  hive.  In  the  shop  ad- 
joining, a  buihiing  of  e^ual  size  to  that  from  which  we  have 
just  come,  ai^  a  great  variety  of  the  latest  types  of  spring- 
making  machines,  which  mix  their  clatter  with  the  roar  of  oil- 
bnrning  furnaces. 

Xext  we  shall  -^o  lo  thi.-  machine  shop,  a  three-story  build- 
ing, lUO  by  125  ft.,  erected  during  the  past  year,  and 'em  losing 
at  the  rear  a  <thimney  staik  IT.'i  It.  high,  with  opening  ai  the 
top  S  ft.  in  diameter.     Tlie  shop  is  filled  with  multiple  drills, 
planers,  lathes,  milling  machines,  boring  mills,  turret  lathes, 
and  many  specially  devised  automatic  machines.     The  material 
from  the  forge  shops  is  bored  and  finished  here;  castings  are 
also  boied  and  linished,  sheet  metal  stamped,  and  dies  for  the 
hydraulic  presses  cut.    A  part  of  the  first  floor  is  oc- 
cupied by  the  engine  and  pump  rooms.    A  large  Cor- 
liss  engine   furnishes   :!••'!   h.p.    Lo   machiniiy    in   the 
wood  mill,  anil  drives  two-lwlicd  generators,  furnish 
ing  light  and  power;  a  direct-connected  2UU  K\V.  unit 
is  driven  by  a  flarrisburg  and  held  in  reserve  for  use. 
when    the    belted    units    are    stopjtcd:     a    Mail    engine 
drives  a  high-vf)rtage  generatcu'  which   tiirnishes  <'ur 
rent  for  tlie  trolley  system  of  the  plant;  ati  }uc-light 
engine  anil   generator   ftiniisliHS  .'>,»mhj   volts   lor   loit 
lights.     The   (oinpany    is   diaiigiiig   its   entire 'system 
fnmi    »M"lt    lo    motor-driven    machinery,    using    25  h.p. 
motors    as   standard,    ami    at    ilie    present    time    have 
foui    i'.">-h.|i.  motors   ill  tin-  rnarliine  shop,  ihicc  in   the 
wood  mill,  one  .'iUh.|».  mot<M-  iti  tne  spring  shoj).  four 
ranging   fnim    I'l   to  4i>  h.p.   in    the   blacksmith   shop, 
and    others    in    vartotis    deparlm«'nts.     A    new    boiler 
iions>  ai  the  rear  ofthe  niailiinc  shoj)  contains  a  main 
battery    «>f    four    return-tuitular    iKiiler.s    of    t!00    h.p. 
(apa(  ity  each,  and  two  boilers  of  4oo  h.p.  each.     Con- 
rtt'cied    \Viih    th*'    machine    shop    l>y    a    bridge    and    a 
transfer    table    is    tin-    inn  k-assenibling   shop,    where 
the   heavy    parts    are- -handled    by    pneumatic    hoists. 
This  is  a  three  story   l»tiilding,    IGU  by  tio  t'l.,  and  iu- 
cluib's   an    a.xle   and    wheel  grinding   dc|)ariment.     An 
engine  room  adjoins  which  furnishes  air  for  the  pneti- 
malic  hoists  and  tools.    Th«  wooti  mill,  a  three-story 
biiililing.  S(>  by  ISo  ft.,  i.s  «onne«ied  with  the  lumber  shed.s  and 
•  Irving  rooms  by  bridges  and  a  number  of  trolley  lines.     Here, 
as  I'isew  Jtere.  the  most  improved  types  of  machines  are  used. 
A  75-h.p.  high-speed  Harrisbuig  engine  operates  blowers  which 
draw  th'-  sawdust   and   shavings    from    the   ma<hincs   through 
a    system    oi    jiiping   lo   two    large   separators   over    tlu-    boiler 
loom.    Cro.ssing  a  bridge,  we   find  ourselves  on  the  second  lioor 
of  a  building   ion  by  140  ft.,  the  fir.sl  floor  of  which   is  use»i 
for  boxing  cars  and  large  pie<-es  of  material. 

IS.'fore  going  to  the  erecting  shops,  we  will  look  in  al  the 
door  of  the  bending  house,  a  two-story  building,  12»»  ft.  long. 
Ihe  wood  is  steamed  in  tanks  of  various  sizes,  after  whit  h  the 
pii'tes  are  ♦lamped  to  forms  and  i)laced  in  drying  rooms.  Re- 
tiiniiiig  between  the  wood  mill  and  pa<king  shop,  taking  care 
not  to  get  in  the  way  of  a  tiavciing  i  rane  which  extejids  the 
entire  length  of  these  buildings,  we  cross  the  tracks  of  a  trans- 
t«T  table  which  runs  for  :;4m  It.  between  the  machine  shop. 
wo<»d  mill,  and  packing  shops,  and  a  long  se«ti(»n  of  erecting 
shops.  In  the  first  erei-ting  shop  we  enter,  we  see  <ar  sills 
lM»ing  i)ut  together  with  cro&s  membei  s  and  tie-rods,  and  covered 
with  Mooring.  This  comprises  the  Iiottoni  training,  which  as 
soon  as  completed,  is  mounted  on  shoi»  trucks  and  commences 
its  journey  which  ends  when  the  i  omi)lt't(Ml  car  rests  on  its  own 
trucks  in  the  finishing  shoj).  In  the  next  shojis'  the  sitle  posts 
are  set  up.  Hit-  ends  built  in.  juid  the  roofs  put  in  place.  Those 
who  know  nothitvg  of  tar  building  t-an  have  biif  a  faint   ton- 


<i'|ition    of   tlie    framed    skeleton    that    is    between    the    painls 
iiiiti  sheathing  aiitl  the  finished  woodwork.     As  lightness  is  es 
sential  in  an  tdectric  car  body,  and  as  it  is  not  uncommon  foi 
tne  hotly  to  carry  a  load  twice  its  own  weight,  every  piece  oi 
w<jod  and  material  is  placed  in  such  a  manner  as  to  give  thi 
greatest  i»ossible  strength,  trusses  and  tie-r.ods  playing  an  im 
portani  iiarl      Leaving  this  section  of  the  erecting  shops,  which 
I  over  200  by  :?20  ft.,  we  cross  another  transfer  table  electric- 
ally operated  over  a  pit  3G0  ft.  in  length,  with  another  section 
t>f  erecting  shops  extending  the  full  length  of  the  table,  and 
see  cars  in  every  stag<'  of  building,  from  the  bare  framework 
to    the    nearly   comiileted    cars.     Platforms,    vestibules,    head- 
linings,  wlinlows.  and  interior  woodwork  are  installed,  and  th< 
first  t-oats  <»f  paint   applied.       iMdIowing  a  track  which   leads 
Ironi   the  end. of  the   transfer   table  amuntl   the   rear  of   these 
Imiltlings.  we  rind  ourselves  back  at  th*-  finishing  shop  whence 
we  started.     In  this  shoi)  the   i)ainting.   lettering,  decorating, 
anil  varnishing  is  tlone;  the  seats,  heaters,  and  the  rest  of  th» 
equipment  are   put    in    place,  and   the  cars   motmted   on   their 
trucks.     It  is  interesting  to  note  the  large  variety  of  types  ot 
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cars  all  of  which  have  their  sp«'cial  fitness  for  the  conditions 
found  in  those  cities  whose  names  are  seen  on  the  letter 
hoanls:  Houble-deckers  for  England,  Europe  and  Me.xico;  c»m- 
bination  open  and  dosed  ears  for  the  mild  climates  of  jthc 
I'acifn-  coast.  Soutii  America.  South  Africa,  and  elsewhere; 
convertible  cars,  whose  windows  and  panels  slide  up  into 
pockets  in  the  side  roofs;  semi-convertible  cars  with  large 
windows  which  are  also  stored  in  roof  pockets  when  not  in  user' 
the  "Xarragansett'  type  of  long  open  car  with  its  convenient 
jiair  of  steps  at  each  side,  ami  many  others,  inchiding  sumptu- 
iiiisly  funnisbeil  private  tars,  powetfnl  elet-trii  locomotives, 
sprinkling  cars  an<l  sweepers.  One  is  imruesseil  with  a  largi 
number  of  cars  apiuoximating  in  size  and  iippearance  the 
finest  coaches  in  sfeain  railway  service,  and  showing  the  rapi<l 
ileveloi)ment  of  interurban  electric  railroading. 

Hefore  leaving,  the  visitor  should  know  about  a  few  ilepart- 
luents  atul  other  things  he  has  missed — the  extensive  varnish 
ing  rooms,  the  glazing,  upholstering,  drafting,  and  ele<tri<al 
eipiipment  departments,  the  shipping  platforms  and  wheel 
sheds,  the  equipment  lor  fire  protection,  including  an  elevatetl 
.'>0.000-ganon  reserve  tank,  and  two  "I'nderwriter's"  fire  pumps, 
each  with  a  capacity  of  1.000  gallons  per  minute.  Tracks 
from  the  Pennsylvania  and  the  Baltimore  &  Ohio  lines  enter 
the  yards  and  pass  through  the  principal  builtlings.  and  a  com 
plete  trolley  system  connects  all  of  the  buildings — about  six 
anti  a  half  miles  of  tracks  in  all. 
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A   HEAVY    POWER   BENDING  ROLL. 


("iN(  ixNATi  I'l  \m  &  SubAU  Cu.\ii'\.\ V. 


Tlu"    illustration    prHsented    herewith   sliows   a    new    motor 

! liven   jwwer,   ityraniid   hoiulinK   loil   of  improved   design,   re 

.'inly/tTTHi^'or   llie   governmeuL   by   tlie  Cincinnati    Punch  i 

-^liear  Company,  Cimiunali,  O.     As  shown,  the  machine  con- 

^iids  ot"  three  forged  steel   rollers   placed   in   pyramid  form; 

•0  upper  one,  which  is  the  lif^avicst.  has  a  solid  extension  arm 

i;    tilting    it.    when    it    is    desired    to    take    out    the    formed 

viiiider,  and   tiie  opposite   end   has   a   hinged   housing   which 

'jay  readily  be  tipped  back  <lear  of  the  upper  roll  journal. 

riio  machine  is  triple  geared,  anil  the  gears  connected  with 

ioior  are  cut,  while  those  on  ends  of  the  rolls  are  of  steel  and 

iie  in  all  «'ases  ample  for  the  maximum  capacity  of  the  ma- 

ijiine:    The  upper  roll  is  raised  and  lowered  by  power,  and 

•his  device  is  usually  heavy,  so  that,  with  the  lower  rolls  at 

--;t.   the  upper   may   be   used    for   corner  bending   and   other 


iira^l«^QftJ^>ejf:<»rit.;   talcing  ip^ 

iiieefiwg  trains,  and  letting  faster  trains  pass,  sluwing  up  over 

grades,  He.v.it.\?y^«'a|;es  eight  miles  t^H  hour.  iii« n^otsi  being  as 

heio\v;r|:. '';''--N=".:''t  ■;:;:>■  :■..  ,^      \:!^'\'\^ 

\VaKv>^€nBirtxM>f -arid. fi»v»Ha>i- .  ...--:  ■  st;  :•■• 

Wapfs   cn^itiit-r   iind    tjr»ri»iiii   «vi-rtitiit  i   7." 

Wanes  (oii(Jiut(ii    ;ui<]  tiiukt-iinin^  .  .  .  7  7  ■ 

\Va>;.  s  cmulU'tyr  and  liraki-men  .o\TPriitji<' 
Oil  and  wa>le.  for  IncninDiive.-^'.V.  ■  ^  •  •  • 
FuQi   t,4    loiv.  at  SO.iiu)  .  . 


>       MV 
J2.40 

$4i.t«r. 


Or  32.3  oent«  ptT  thpusaaU  -((m.jniles. 

"The  same  train,  if  loade(l  with  l.OOO  tons  (tare  and  ^-ontentst 

averages  li>  miles  an  hour  over  the  same  district,  and  the  cost 

is  as  follows: 

..  Wages  engineer   and    fireman    .  ^    •    ■■' 

-'Wages  fonductor  and  brak^nicu 

Oil  and   wa>ie  for  toconiolives., .  ...  . 

Fuel    (*".  tmi.s   al   $3.20}  ..........  ..  L  •  _ 


$34.1?. 


"  ,r...  -Or  28.8  ct-nts  per  thousand  ton   mile- 

"The,  economical  eugiue  load  hi  variable  and    is 


io^el  lieil. 


A   \i:w  i'vi:.\.\iiu  BKXtMN"!  iwrtx.  (MOTon- 
BUILT  BY  THK  CPCCIXNATI 

lilfe  work.  ,  In  connection  with  tiiis  there  is  a^iuich.  with 
vhich.  wlien  disengaged,  cone  wnrU  may  be  fornieil.  The  upper 
oil  housing  is  reinforced  on  boih  sides  and  at  both  ends  by 

iieavy  forged  steel  bars,  whicli  take  much  of  the  strain  off  of 

■ha  screws. 
The  motor  used  is  a  heavy  (Jeneral  Klectric  motor  of  the  re 
'  isiljU;  type,  wliich  gives  the  operator  in.stant  control  of  the 
uichiue.      The    rolls    and    the    driving    mechanism    are    all 

•nounted  on  a  heavy  cast  iron  bed  frame.     The  width  in  this 

I'Hrticular  case  between  the  housings  is  H  ft.  2  ins.,  but  this 
yv  of  machine   is   built   by   the  Cincinnati    l*unch   &   Shear 

'"onipany  in  several  sizes  up  to  1(1  ft.,  the  wider  ones  having  a 

;<>Mr-point  contact  center  bearing  beneath  the  lower  rollers. 


OVERLOADING    LOCOMOTIVES. 


Overloading  of  locomotives  is  a  practice  which  no  progressive 

ifanager   will   permit,  after  he   has   studied   its   effects.     The 

oriiiago  rating  craze  li^  brought  a  remarkable  development 

<j  th'?  locomotive,  but  ix  is  now  time  for  sensible  and  intelli 

-fnt  loading  of  locomotives — in   short,   for  common  sense   in 

his  matter.       It   has   been   satisfactorily   demonstrated   that 

a^'out  1.")   miles   per  hotir  is  an   economical   speed  for  freight 

•rvice  and  this  speed  should  ho  the  basis  for  tonnage  rating. 

where  the  grade  conditions  permit.     Mr.  O.  J.  Bury,  general 

■iiperintendent,  Canadian  Pacific,  says:  "If  freight  trains  aver- 

^Ko  15  miles  an   hour,  train   and   enginemen   ran   make  5,000 

'inks  a  month,  while  if  the  average  be  reduced  to  eight  miles 

11  hour  the  men  cannot  stand  more  than  ;}.000  miles  a  month. 

^>>xty  crews  at  IT.  miles  an  hour  will  make  300,000  train  miles 

■"  '■  month,  while  at  an  average  of  eight  miles  an  hour  it  will 

ake  40  more  crews  or  200  extra  men  to  handle  that  business. 

Looking  at  the  matter  from  a  financial  standpoint,  a  con- 

-'^•iidation  engine  hauls  a  train  weighing  1,100  tons   (tare  and 

oiiionts),  over  118  miles  in  a  district  where  there  are  several 
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net  onlv  by  the  uumlter  and  length  of  grades; -l»ut  Ijy  the  densii\ 
of  tiatfiji-  On  a  load  wh<  re  ira(fi«-  is  veiy  ligbi  at  cmaiii 
ji:;r'.0:ls  and  dense  at  other  period-s.  it  might  be  yood  trans 
r>prtation  to  load  engines  heavily  .lirtring  light  iralJie^lMit  it 
would:  be  suicMlal  to  load  engines  heavily  when  traffic  was 
(len.se,  even  one  train  staggering  and  doirblinn  over  a  <iistiict 
will  <lemoiaIi/.c  the  irains  lollowiiutj  and  those  niei.  resulting 
in  overtime,  extra  consumpiion  of  fuel,  and  tlte  risk  of  train 
ac>;ident; which  iiu-reases  when  train  and  enginemen  are  long 
hours  on  duty.  In  loading  engines  it  has  been  th*-  practice 
on  some  roads  to  so  loa<l  ihem  that  they  would  liaul  a  irain  at 
seven  miles  an  hour  over  the  steepest  grade.  If  the  sIfH^|»est 
grade  were  of  short  length,  no  great  delays  might  resuli.  b>it  if 
ihe  steepest  gi:ade  for  instance,  was  to  1m»  eight  miles  in  length, 
an  engine,  with  a  run  for  it.  Avould  take  one  hour  to  make  the 
eight  miles  and  the  longest  time  it  takes  .to  niaixc  the  <listan<-c 
.betVeentVo  stations  is  what  Ijiriits  the  train<  With  trains 
loaded  in  this  Way.  the  traffic'  won  Id  be  greatly  restriited. 

"In  a  general  way  Io<omolives  should  !>*'  so  hiatled  when 
trartic  is  dense  that  they  may  make'  an  average  speed  over  a 
district  Of  15  miles  ah  hour,  providing  there  ai'e  no  unusual 
delays,  and  while  fheoreti4.-al  tests  are  all  ve^ry  well  for  a  basis 
on  which  to  work,  the  only  way  to  arrive  ai  the  engine  loail 
is  by  a<lual  tests  in  practice.  After  asrejtaining  what  an 
engine  will  do  in  acttial  luaitice  the  load  .shotibl  l)e  .shaded 
slightly  from  this.  No  fixed  rule  can  be  given  for  the  loading 
of  engines,  but  the  conditions  of  each  district  at  ea<h  period 
mtist  be  closely  studied  and  the  loa<l  l>e  made  such  that  (he 
train  can  make  reasonably  good  time.  It  may  be  taken  as  a 
general  principle  (providing  engines  are  in  good  condition  I 
that,  where  trains  are  a  longtime  on  the  road,  and  the  dispatch 
ing  is  not  at  fault,  that  the  engines  are  too  heavily  loadeil.  A 
live  superintendent  will  hustle  ov<^r  his  ili.siri,t  on  freight 
trains,  be  on  the  ground  where  the  trouble  lies,  and  fix  the 
load  to  meet  the  conditions  withotit  <lc1av." 
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THE  STAR  IMPROVED   STEAM  ENGINE  INDICATOR. 


This  induator  has  two  specially  strong  features.  It  has  an 
outside  spring  and  a  very  small  piston  area  which  admits  of 
using  a  light  spring  with  a  free  motion. 

It  has  been  developed  by  the  Star  Brass  Manufacturing  Com- 
pany, Boston,  Mass.  The  Bureau  of  Steam  Engineering,  U. 
S.  Navy  Department  has  taken  the  position  that  hereafter  all 
Indicators  furnished  for  the  use  of  the  government  must  have 
outside  springs.  This  instrument  was  developed  to  meet  this 
requirement  and  it  has  been  done  without  increasing  the 
velght  of  the  moving  parts.  The  drnm  pencil  motion  is  the 
same  as  that  previously  used  by  this  company,  but  the  area  of 
the  piston  has  been  reduced  from  one-half  to  one-quarter  of  a 
square  inch  which  permits  of  using  a  small  size  of  wire  in  the 
spring.  Instead  of  being  compressed,  this  spring  is  elongated 
in  action,  which  tends  toward  bringing  the  motion  in  a  direct 
line,  avoiding  cramping  and  excessive  friction.  The  pencil 
operates  in  a  way  directly  opposite  to  that  of  inside  spring 
indicators  and  the  atmospheric  line  is  at  the  top  of  the  drum. 
Instead  of  being  at  the  bottom,  the  cylinder  connection  is  at 
the  side  of  the  instrument  and  an  angle  cock  is  used  to  mount 
it,  which  brings  the  steam  pressure  on  top  of  the  piston.  It  is 
easy  to  remove  the  cylinder  for  cleaning  or  examination,  with- 
out interfering  with  other  parts  and  from  the  engraving  it 
will  be  noticed  that  the  end  of  the  cylinder  has  no  connection 


IMPROVED    STAB   INDIC.VTOR. 

with  the  outer  walls  of  the  indicator.  This  permits  of  jacket- 
ing the  cylinder  with  live  steam  and  avoiding  distortion  of  the 
cylinder  by  the  heat.  The  drawing  shows  how  the  spring  is 
removed  from  the  hot  steam  and  is  not  liable  to  change  of  ten- 
sion or  to  deterioration. 


Automatic  stokers  for  locomotives  were  highly  spoken  of 
by  Mr.  J.  F.  Walsh,  superintendent  motive  power  of  the  Chesa- 
peake &  Ohio  Railroad,  and  Mr.  S.  Al.  Vauclain,  of  the  Bald- 
win Locomotive  Works,  at  the  March  meeting  of  the  New 
York  Railroad  Club.  Both  of  these  gentlemen  considered  the 
experience  of  the  past  few  years  suflScient  to  indicate  a  prom- 
ising future  for  stokers,  and  they  thought  that  the  device 
would  make  very  rapid  progress  in  the  near  future. 


"What  is  the  true  principle  of  organization  in  a  democratic 
community?  Getting  others  to  do  what  you  want  done  while 
they  are  doing  what  they  themselves  wish  to  do." — Mr.  Fren- 
year,  before  the  Electric  Club. 


Fairbanks,  Morse  &  Company,  of  Chicago,  have  secured  the 
services  of  Mr.  M.  Greenwood,  formerly  Pittsburg  manager 
for  the  International  Steam  Pump  Company,  to  take  charge  of 
their  steam  pump  business  in  the  Pittsburg  territory. 


FEKS0NAL5. 


Mr.  William  Rourk  has  been  appointed  car  foreman  of  the 
Axichigau  Central  at  Chicago. 


lur.  J.  Dewey  has  been  appointed  acting  master  mechanic  of 
ihe  Erie  Railroad  at  Gallon,  Ohio. 


...r.  W.  H.  Wilson  has  been  transferred  as  master  mechanic 
of  the  Erie  Railroad  from  Dunmore  to  Susquehanna,  Pa. 


Mr.  W.  S.  Ganby  has  been  appointed  master  mechanic  of  the 
Atchison,  Topeka  &  Santa  Fe  Railway  at  Arkansas  City,  Kan. 


Mr.  'x.  J.  Cole  has  been  appointed  acting  master  mechanic  of 
the  Erie  Railroad  at  Meadville,  Pa. 


Mr.  F.  O.  Bunnell  has  been  appointed  engineer  of  tests  of 
the  Chicago,  Rock  Island  &  Pacific  Railway  with  office  in 
Chicago. 


Mr.  R.  F.  McKenna  has  been  appointed  master  car  builder 
of  the  Delaware,  Lackawanna  &  Western  Railroad,  with  head- 
quarters at  Scranton,  Pa. 


Mr.  T.  Rumuey  has  been  transferred  as  master  mechanic  of 
the  Erie  Railroad,  from  Meadville  to  Jersey  Oity,  to  succeed 
ivir.  W.  S.  Haines. 


Mr.  E,  R.  Webb  master  mechanic  of  the  Michigan  Central  at 
Michigan  City,  Ind.,  has  bad  bis  jurisdiction  extended  over 
the  Chicago  district. 


Mr.  T.  H.  Ogden  has  been  appointed  master  mechanic  of  the 
Mexican  Central  Railroad  at  luouterey,  Mex.,  to  succeed  Mr. 
W.  J.  Wilcox  who  has  been  transferred  to  Chihuahua,  Mex. 


Mr.  J.  G.  Riley  the  veteran  master  mechanic  of  the  Michigan 
Central  dieu  at  his  home  in  Chicago,  l?ebruary  21.  He  began 
service  with  the  Michigan  Central  in  1836  at  Ann  Arbor. 


Mr.  C.  Graham,  master  mechanic  of  the  Philadelphia  &  Read 
iug  at  Philadelphia,  has  been  transferred  to  the  same  position 
at  Reading  in  charge  of  the  Reading  and  Lebanon  branches. 


Mr.  S.  W.  Taylor  has  been  appointed  master  mechanic  of  the 
Chicago,  Roclv  Island  &  Pacific  at  Cedar  Rapids,  la,  to  succeed 
Mr.  J.  H.  Stubbs.  Mr.  Taylor  has  been  superintendent  of  shops 
at  that  point. 


Mr.  J.  H.  Stubbs  has  been  transferred  as  master  mechanic  of 
the  Chicago,  Rock  Island  &  Pacific  from  Cedar  Rapids,  la.,  to 
Fiarbury,  Neb.,  to  succeed  Mr.  D.  A.  Hathaway  who  has  re- 
signed. 


Mr  A..  H.  Gairns,  master  mechanic  of  the  Chicago,  Rock 
Island  &  Pacific  at  Esterville,  la.,  has  been  transferred  to 
Trenton,  Mo.,  in  the  same  capacity,  to  succeed  Mr.  M.  S. 
Monroe. 


Mr.  W.  S.  Haines,  division  master  mechanic  of  the  Erie 
iiailroad  at  Jersey  City  has  been  appointed  master  mechanic  of 
the  Jefferson  and  \.yoraing  divisions  and  the  New  York,  Sus- 
qifehanna  &  Western  Railroad  with  headquarters  at  Dunmore, 
Pa. 


Mr.  George  W.  Smith,  assistant  superintendent  of  machin- 
ery, and  master  mechanic  of  the  Burnside  shQps  of  the  Illinois 
Central,  has  been  appointed  superintendent  of  motive  power 
of  the  Chicago  &  Eastern  Illinois,  with  headquarters  at  Dan- 
ville, 111.,  to  succeed  Mr.  Thomas  A.  Lawes,  resigned. 
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Mr.  George  K.  Hatz  has  been  appointed  master  mechanic 
,^f  the  Chicago  &  Alton,  with  headquarters  at  Bloomington,  111. 
Mr.  Hatz  has  heretofore  been  general  foreman  of  the  Illinois 
Central  at  Burnside,  111. 


Mr.  Henry  Hardie  has  been  appointed  master  mechanic  of 
I  he  Cumberland  Valley  division  of  the  Knoxville  branch  of  the 
l>ouisville  &  Nashville  with  headquarters  at  Corbin,  Ky.  He 
!ias  been  promoted  from  the  position  of  general  foreman  of  the 
shops  at  that  point. 


Mr.  R.  F.  Kilpatrick  has  been  appointed  superintendent  of 
motive  power  of  the  Delaware,  Lackawanna  &  Western  Rail- 
road to  succeed  Mr.  T.  S.  Lloyd.  Mr.  Kilpatrick  has  for  several 
vears  held  the  position  of  master  mechanic  at  Scranton. 


Mr.  B.  P.  Flory  has  been  appointed  mechanical  engineer  of 
the  Central  Railroad  of  New  Jersey  to  succeed  Mr.  G.  W.  Wil- 
(lin.  Mr.  Flory  is  a  native  of  Pennsylvania.  He  was  born  in 
Susquehanna  in  1873  and  was  graduated  from  Cornell  Univer- 
sity in  1895.  He  has  had  experience  in  mining  engineering  in 
Montana  and  began  railroad  service  with  the  Lehigh  Valley  in 
1899  as  inspector  and  was  afterward  draftsman,  chief  drafts- 
man, and  mechanical  engineer  of  that  road.  In  connection 
with  the  construction  of  the  new  shop  at  Sayre  Mr.  Flory  was 
transferred  to  the  office  of  the  chief  engineer  in  New  York  and 
leaves  this  position  to  accept  the  appointment  on  the  Central 
Railroad  of  New  Jersey. 


Edward  A.  Phillips  who  was  well  and  widely  known  as  the 
editor  of  the  Railroad  Car  Journal  and  afterward  as  general 
agent  of  the  National  Railway  Publication  Company,  died  in 
New  York,  February  2fi,  after  a  brief  illness.  Mr.  Phillips  was 
horn  in  England  in  18(13  and  came  to  this  country  in  1888. 
.After  spending  several  years  at  sea  and  securing  a  master's 
certificate  at  an  unusually  early  age,  his  first  work  in  the  United 
States  was  in  connection  with  the  publication  department  of 
-Messrs.  Thos.  Cook  &  Son.  In  1890  he  took  up  railroad  news 
paper  work  and  soon  began  the  publication  of  the  Railroad  Car 
Journal  as  editor,  which  he  continued  up  to  the  time  of  its 
absorption  Into  another  publication.  He  was  an  able  writer 
and  was  thoroughly  familiar  with  mechanical  railroad  sub 
jeots.  He  was  devoted  to  his  many  friends  and  will  be  sadly 
missed. 


Mr.  T.  S.  Lloyd  has  been  appointed  general  superintendent  of 
motive  power  of  the  Chicago,  Rock  Island  &  Pacific.  To  accept 
this  appointment  h°  has  resigned  as  superintendent  of  motive 
power  of  the  Delaware,  Lackawanna  &  Western  where  his 
work  for  the  past  four  years  has  been  a  conspicuous  success 
and  has  attracted  general  att*^ntion  because  of  the  remarkably 
fine  condition  to  which  the  department  has  been  brought  out 
of  the  chaos  which  formerly  existed  on  that  road.  Mr.  Lloyd 
is  a  man  of  strong  personality,  positiveness  in  carefully  formed 
opinions,  executive  ability  and  good  business  judgment.  With 
these  he  combines  a  very  wide  experience  and  is  admirably 
fitted  to  direct  the  important  organization  to  which  he  has 
been  called.  He  began  as  a  machinist  on  the  Toledo  &  Ohio 
Central  and  has  served  In  the  mechanical  departments  of 
.Atlantic  &  Great  Western,  the  Pittsburg.  Fort  Wayne  &  Chl- 
''ago.  and  the  Chesapeake  &  Ohio.  He  was  for  ten  years  master 
mechanic  of  the  latter  road  at  Richmond.  Va. 


Mr.  P.  N.  Hibbits  has  resigned  as  assistant  superintendent  of 
motive  power  of  the  Union  Pacific  to  accept  the  appo'ntment  as 
consulting  engineer  of  the  Southern  Railway  and  its  allied 
lines  These  Include  the  Queen  &  Crescent  system,  the  Central 
of  Georgia,  the  Mobile  &  Ohio,  and  the  Georgia  Southern  & 
Florida,  a  total  mileage  of  nearly  12.000  miles.  He  will  report 
to  a  committee  of  the  mechanical  oflficers  of  these  roads,  includ- 
ing Mr.  Samuel  Higgins,  mechanical  superintendent  of  the 
Southern  Railway.  Mr.  Hibbits  Is  37  years  of  age  and  a  grad- 
uate of  Rose  Polytechnic  Institute.  In  1886  he  entered  the  serv- 
ice of  the  Cleveland,  Columbus,  Cincinnati  ft  Indianapolis  as 


machinist  and  was  soon  placed  in  charge  of  mechanical  engi- 
neering work  on  that  road.  In  1891  he  went  to  the  New  York, 
Lake  Erie  &  Western  as  engineer  of  tests  and  in  1892  was  made 
mechanical  engineer.  In  1894  he  was  appointed  master  me- 
chanic of  the  Rochester  division.  He  has  also  had  experience 
in  the  operating  department  as  trainmaster  and  as  division 
superintendent.  For  about  three  years  he  has  been  with  the 
Union  Paci.ic  as  mechanical  engineer  and  assistant  superin- 
tendent of  motive  power. 


Mr.  George  W.  Wildin.  whose  appointment  as  assistant 
mechanical  superintendent  of  the  Erie  Railroad  was  an- 
nounced last  month,  has  held  the  position  of  mechanical  en- 
gineer of  the  Central  Railroad  of  New  Jersey  for  the  past 
three  years,  where  his  work  was  specially  successful  because 
of  his  wide  road  experience.  Mr.  Wildin  is  34  years  of  age. 
He  is  a  graduate  of  the  Agriculttiral  and  Mechanical  College. 
Manhattan,  Kan..  an<l  began  railroad  service  as  a  draftsman 
in  the  mechanical  department  of  the  Atchison.  Topeka  &  Santa 
Fe  Railway  at  Topeka.  He  served  in  this  capacity  and  as  a 
locomotive  fireman  for  four  years  and  then  entered  the  service 
of  the  Mexican  Central  as  locomotive  engineer.  After  this  he 
was  connected  with  the  department  of  the  chief  engineer  of 
that  road.  He  then  went  to  the  Chicago  &  Alton  as  locomotive 
engineer  and  next  served  as  machinist,  locomotive  engineer 
and  mechanical  engineer  of  the  Plant  System.  From 
the  latter  position  he  went  to  the  Central  Railroad  of  New 
Jersey  in  the  same  capacity.  Mr.  Wildin  thus  combines  tech- 
nical preparation  with  a  great  deal  of  practical  road  experi- 
ence, which  render  him  a  very  valuable  addition  to  the  staff 
of  the  Erie  Railroad.  He  is  a  member  of  the  American  So- 
ciety of  Mechanical  Engineers,  of  the  Master  Mechanics*,  the 
Master  Car  Builders'  Associations  and  is  first  vice-president 
of  the  Traveling  Engineers'  Association.  It  is  only  through 
a  recori  of  hard  and  effective  work  that  a  man  of  his  age  is 
called  to  a  position  of  this  importance. 


Locomotive  frames  was  the  subject  of  a  characteristically 
thoughtful  and  able  address  by  Mr.  S  M.  Vauclain  before  the 
New  York  Railroad  Club  March  18.  After  illustrating  by  lan- 
tern slides  the  progress  in  frame  construction  and  frame 
splices,  which  accompanied  the  increasing  size  of  locomotives, 
the  speaker  showed  that  the  recent  serious  trouble  from 
breakage  was  not  due  to  lack  of  strength  He  believed  it  to 
be  a  result  of  water  in  the  cylinders  which  did  not  find  suf- 
ficient relief  through  piston  valves  or  valves  of  the  balanced 
type  which  permitted  too  little  motion  with  reference  to  the 
balance  plate  to  allow  water  to  escape.  It  is  doubtful  if  the 
general  subject  of  frames  has  ever  been  so  well  summed  up 
before  and  the  development  of  frame  splice  construction  so 
clearly  traced.  The  speaker's  arguments  with  reference  to 
the  necessity  for  the  escape  of  water  were  clear  and  im- 
pressive. Cast  steel  as  a  material  for  frame  construction  was 
strongly  advocatefi.  because  the  material  was  nearly  twice  as 
strong  as  wrought  iron  and  was  more  likely  to  be  homogeneous 
than  welds  in  wrought  iron  were  sure  to  be  sound.  Judging 
from  this  address  the  report  of  the  committee  on  this  sub- 
ject before  the  Master  Mechanics'  Association  next  June  is 
likely  to  be  exceedingly  valuable.  In  the  discussion.  Mr. 
Deems  said  that  he  had  seriously  considered  making  locomo- 
tive frames  of  slab  form  out  of  ship  plate  material. 


The  well-known  Modoc  Soap  Corapiiny  has  Ikmmi  succoe«1cd  li.\  the 
Henry  Roever  Company,  of  Chester.  Pa.  The  plant  and  buildings 
are  up  to  date;  tbo  comjian.v  ha.-*  three  sidings  on  it.*:  own  grounds 
a  id  its  own  wharf  on  the  Delaware  River,  where  .steamers  may 
1  »ad  and  unload  merchandi.se.  With  a  capital  of  $300,000  and  a 
..lodorn  plant  with  improved  manufacturing  faci'Jtios.  the  company 
.s  picpared  to  moot  all  the  roiiuiremonts  of  tlio  c'-slomors  of  the  old 
,<in<-prn.  The  two  specialties  in  which  our  rea.  ers  are  interet!te<i 
are  known  a-s  the  '•Improved  Modoc  Li<|iiid  v;ar  Cleaner"  and 
"Modoc  Powdered  Soa)>."  The  car  cleaner  is  well  known,  and  the 
powdered  soap  is  made  speciall.v  for  shop  r-o.  The  officers  of  the 
company  are:  Ilenry  Roever.  president  and  manager;  William  C. 
Sproul,  vice-president ;    Josiah  Smith,  secretary  and  treasurer. 


V. 
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AN  OBJECT  LESSON  IN  FIREBOX  SIDE  SHEETS. 


At  the  last  convention  of  the  Master  Steam  Boilermakers 
Association  there  was  a  novel  exhibit  presented  for  the  purpose 
of  demonstrating  the  effect  on  side  sheets,  of  a  narrow  water 
space  at  and  above  the  foundation  ring  of  a  firebox.  Mr.  John 
H.  Smythe,  formerly  foreman  boilermaker  of  the  Chicago  & 


new  half  side  sheets,  and  have  had  no  trouble  with  staybolts 
leaking.  It  is  hard  to  say  what  makes  the  side  sheets  crack, 
but  I  attribute  it  largely  to  bad  water.  The  Sante  Fe  made  a 
very  good  test  by  putting  in  some  water  gauge  cocks  along  the 
side  at  the  hottest  points,  running  the  pipe  of  the  first  through 
the  outside  sheet  to  within  %  of  an  inch  of  the  inside  sheet, 
the  second,  within  ^4  of  an  inch,  and  the  third  within   %-in. 
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¥W.   1. PUNCHINCiS  FROM   FIREBOX   SIIKKTS   SHOWING   CRACKS  FROM    OVERHE.VTING. 
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FKi.  2. — smytuk's  offset  side  sheets. 

Alton,  arranged  to  illustrate  the  effects  of  overheating  of  the 
side  sheets,  by  laying  off  a  board  to  represent  the  locations  of 
staybolts,  in  the  side  sheet  by  punched  holes,  and,  into  the 
punched  holes  in  the  board,  placing  punching  or  burrs  from 
the  firebox  sheet  in  the  relative  positions  occupied  while  in  the 
fireuox,  as  in  Fig.  1.  These  sections  of  the  sheet  show  the  fire 
side  and  the  effect  is  evident  in  the  minute  cracks,  which  are 
greatest  in  the  part  of  the  sheet  enduring  the  most  intense 
heal.     Referring  to  this  exhibit  Mr.  Smythe  said  in  part: 

'•\V'e  had  trouble  with  staybolts  breaking  from  the  start;  and 
the  engine  has  been  out  about  forty  days  since  we  put  in  the 


"I  believe  the  result  of  this  test  was  that  the  first  one  which 
was  within  i^-in.  of  the  inside  sheet,  showed  dry  steam,  the 
second  wet  steam,  and  the  third  water.  This  goes  to  show  that 
the  water  boils  away  from  the  side  sheets  and  I  believe  our 
water  spaces  are  too  narrow.  In  order  to  try  to  overcome  this 
I  have  offset  the  half  side  sheet,  as  shown  in  the  drawing,  Fig. 
2,  making  the  water  space  9  ins.,  also  putting  the  flange  of  flue 
and  door  sheet  in  the  water  from  top  of  side  sheets  down. 

"I  have  at  the  present  time  five  engines  in  the  boiler  shops 
for  half  side  sheets  and  radial  stays,  all  of  the  engines  having 
been  delivered  to  the  company  last  August.  You  will  notice  1 
said  that  I  had  no  i  rouble  with  engine  421  since  putting  in  half 
side  sheets,  although  she  gave  us  trouble  all  the  time  before 
that,  so  I  believe  the  otiset  side  sheets  will  do  the  work.  It 
will  allow  the  side  sheets  to  expand." 

The  advantages  resulting  from  the  wide  water  space  around 
a  firebox,  are  an  increased  volume  of  water  through  which  to 
transmit  the  heat,  and  also  a  reduction  of  bending  moment  due 
to  the  longer  staybolts;  both  of  these  factors  are  of  the  great- 
est importance  in  prolonging  the  life  of  a  firebox,  since  with  a 
wider  space  the  circulation  must  be  improved,  thus  doing  away 
with  the  deadly  steam  film  next  the  sheets,  and  with  the  larger 
staybolts,  the  stress  due  to  expansion  and  contraction  of  side 
sheets,  must  be  decreased.  The  use  of  side  sheets  curved  at 
the  top  and  bottonr  as  indicated,  is  a  novel  method  of  con- 
struction, and  one  that  ought  to  have  a  beneficial  effect  In 
taking  care  of  the  expansive  forces.  The  shape  makes  possible 
a  wide  water  space  above  the  fire  line,  the  widest  we  have  any 
knowledge  of.  a  construction  for  which  we  have  contended  as 
being  one  of  the  remedies  for  firebox  troubles.  In  any  event 
the  results  will  be  watched  with  much  interest  as  they  will  be 
the  outcome  of  a  battle  royal  with  bad  water  conditions.  We 
beg  to  acknowledge  courtesies  extended  by  Motive  Power  for 
data  contained  In  this  article. 


Mr.  Samuel  Higglns  has  resigned  as  mechanical  superin 
tendent  of  the  Southern  Railway,  to  become  general  manager 
of  the  New  York.  New  Haven  &  Hartford  Railroad,  succeed- 
ing Mr.  W.  E.  Chamberlain.  Mr.  Higgins  was  born  in  1860. 
in  San  Francisco.  He  began  railroad  work  with  the  New  York. 
T>ake  Erie  &  Western,  in  1881.  as  machinist  apprentice.  After 
serving  as  machinist,  assistant  foreman  and  general  foreman 
at  the  Susquehanna  shops,  he  was  appointed  engineer  of  mo- 
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,ve  power,  in  1887.  He  served  for  two  years  as  division 
aster  mechanic  and  in  1892,  was  appointed  assistant  super- 
tendent  of  motive  power.  In  1894,  he  went  to  the  Lehigh 
alley  Railroad  as  superintendent  of  motive  power.  In  April, 
•ol.  he  was  called  to  the  Union  Pacific  as  superintendent  of 
lOtive  power,  and  in  June,  1902,  he  went  to  the  Southern  Raii- 
ay  as  mechanical  superintendent,  the  position  which  he  now 
aves.  His  present  appointment  is  a  recognition  of  his  ability 
lid  wide  experience  and  this  selection  of  another  successful 
lotive  power  oflScer  for  a  high  operative  position  indicates  the 
nportance  of  motive  power  responsibilities  and  training  for 
igher  positions. 

A  ureat  amount  of  attpntron  is  being  given  to  the  question  of 
ipid  change-gear  appliances  on  lathe.s,  both  by  lathe  builders  and 
i\  lathe  users,  and  an  ever  increasing  preference  is  being  shown  for 
i-iicli  lathes  over  less  modern  tj-pes.  It  will  therefore  be  of  much 
interest  to  the  machine  tool  trade  in  general,  and  to  lathe  u.^ers  in 
i-nrticular,  to  learn  that  the  question  of  patent  rights  for  the  manu- 
i.icture  of  lathes  equipped  with  passibly  the  most  improved  and 
iiiDst  efficient  of  such  appliances  has  just  been  effectually  settled, 
riie  .Vmerican  Tool  Works  Company  of  Cincinnati  have,  through 
iMircliase.  acquired  manufacturing  rights;  under  the  several  patents 
which  have  been  issued  pertaining  to  such  devices.  This  gives 
iliem  the  undisputed  right  to  build  ^ibsolutely  without  restriction 
and  under  thorough  protection  from  infrinsement  litigations,  their 
iiM|troved  new  "American"  engine  lathe  with  quick  changing  mech- 
anism for  thread  cutting  and  feeding.  This  lathe  has  previously 
Iteen  shown  in  tliese  columns  and  its  merits  are  already  well  known 
and  its  exceptional  possibilities  in  the  way  of  rapid  production  are 
recognized  by  progressive  shop  managers.  The  line  of  sizes  in 
which  this  lathe  is  built  ranges  from  14  in.  to  36  in.,  inclusive,  and 
lull  information  on  any  size  will,  we  are  confident,  be  cheerfully 
furnished  by  the  makers. 


'Hie   American    Blower   Company    of    Detroit,    Michigan,    are    at 
|ire.sent  installing  their  "A  B  C"  fan  system  of  heating  in  the  new 
shops  of  the  Olds  Gasoline  Engine  Works  at  Lansing.  Michigan, 
which  contract  they  secured   because  of  the  excellence  of  the  lay- 
out submitted   to  the  engineers  of  the  building.     The  building   is 
one  story  in  height,  being  a  steel  frame  structure.     It  consists  of 
»i\e  division  running  east  and  west  130  by  438  feet ;  one  division 
I  inuiing  north  and  south  G2  by  340 ;  one  locker  office  and  wash  room 
linilding  o6  by  141  feet,  and  one  paint  storage  building  20  by  2U 
f"'''t.     The  heating  apparatus  is  arranged  to  provide  for  an  addition 
I-IO  by  438  feet  to  tlie  main  portion  of  this  building,  and  to  main- 
lain  an  average  temperature  of  05  degrees  F.  throughout  the  present 
Mructure,  with  the  exception  of  the  offices  and  paint  shop,  which 
IK'  to  be  heated  to  70  degrees.     This  apparatus  consists  of  four 
units,  each  made  up  of  an  "A  B  C"  sectional  base  heater,  having  a 
•  ipacity   of  3,250   lineal    feet  of   one-inch   pipe,    to   which    is   at- 
Khed  an  "A  B  C"  full  housed  steel  plate  fan.     The  fan  located  in 
lie  62-foot  wing  is  special,  having  a  housing  100  inches  high  and  a 
heel   06   inches   in   diameter.     The  other  three   fans   are   regular 
.-'•-inch  "A  B  C"  fans,  with  wheels   70   inches   in   diameter.     .Vli 
•'■  the  fans  are  operated  by  independent  motors.     All  of  this  heat- 
'^'  apparatus  is  carried  on  girders  which  span  the  roof  trusses  in 
'   wings,  and  is  entirely  above  the  bottom  chords  of  same. 


BOOKS  AND  PAMPHLETS. 

iveliug  Engineers'  Association.  Proceedings  of  the  Eleventh 
Annual  Convention.      Edited  by  the  secretary,  W.  O.  Thomp- 

^son,  Oswego,   N.   Y.       Bound   in  flexible   leather;    240  pages. 

lue  work  of  this  a.ssociation  along  the  lines  of  improving  the 

•ration  of  locomotives  is  exceedingly  important.      Its  discu.ssions 

'er  a  wide  range  of  subjects,  and  are  participated  in  by  men  who 

'ually  do  the  things  they   talk  about 

^"nation  of  Railway  Superintendents  of  Bridges  and  Buildings, 
loceedings  of  Thirteenth  Annual  Convention.  October.   V.M»3. 
•;Uited   by    the    Secretary,   S.    F.    Patterson.   Boston   &   Maine 
Uailioad.  Concord.   N.   H. 

'ns  \olume  contains  the  reports,  records  and  discussions  of  the 
'Vent ion  held  in  Quebec.  Canada,  la.st  October,  and  among  the 
'•'ally  valuable  reports  are  one  on  water  purification  for  loco- 
•tive  use,  and  one  on  methods  and  equipmt<nt  for  storing  fuel  oil 
'■  supplying  locomotives.  The  latter  report  contains  many  draw- 
^^  'lud  photographs,  and  constitutes  the  most  complete  collection 

'"formation  on  this  subject   which   is  available. 


The  Indicator  Hand  Book.  A  practical  manual  for  engineers.  Sjr 
C.  X.  Pickworth,  editor  of  the  Mechanical  World.  Part  I. 
The  Indicator:  Its  Construction  and  Application.  Second 
edition.  New  York.  D.  Van  Nastrand  Co.,  23  Murray  street. 
Price,  3s.  net. 

This  little  book  is  an  excellent  guide  to  the  application  of  the 
indicator,  and  of  all  the  works  on  this  subject  we  have  seen  none 
better  in  its  field.  It  describes  a  number  of  the  best  instruments, 
presents  the  history  of  the  indicator,  discu.-^ses  its  errors,  its  attach- 
ment, various  methods  of  making  connections,  describes  reducing 
gear  and  errors  therein,  and  gives  good  advice  as  to  the  care  and 
use  of  these  instruments.  The  ground  covered  by  this  book  should 
be  carefully  studied  by  tlm.se  who  are  called  ui)on  to  use  indicators 
in  their  work,  whether  in  steam  or  gas-engine  practice. 


I'roceedings  of  the  Master  Car  and  I.KKomotive  I'ainter's  A.ssocia- 
tion.  .".4tli  Annual  I'onveiition.  held  in  Chicago.  Septeml>er. 
r.M».'{.  Piibli.s|;ed  for  the  association  by  the  Railway  Ma.sier 
Mecluiuic,  Chicago,  ]!M>3. 

This  volume  of  150  pages  contains  papers,  reiwrts  and  discius- 
sions  of  paints  and  painting  from  the  standpoint  of  those  who 
paint  locomotives  and  cars.  It  is  a  valuable  record  each  year,  com- 
ing as  it  docs  from  entirely  disinterested  people  who  are  users  of 
vast  quantities  of  paints  and  varnishes  for  the  mast  exacting  ser- 
vice which  tlusc  materials  are  called  upon  to  perform.  Tlie  value 
of  the  proceedings  to  thase  who  are  not  members  of  the  associa- 
tion would  be  grwUly  inci-eased  if  the  index  wjus  more  complete 
and  if  the  titles  of  the  papers  were  set  in  large  type  in  the  form  of 
headings.  These  annual  volumes  are  exceedingly  \aluable  in  the 
literature  on  the  use  of  paints,  in  fact  their  value  is  unique,  be- 
cause the  opinions  come  from  men  wliose  responsibilities  are  en- 
tirelj-  confined  to  this  special  subject,    . 


Proceedings  of  the  Eleventh  Annual  Meeting  of  the  Society  for  the 
Promotion  of  Engineering  Education.      Held  in  Niagara  Falls. 
N.  Y..  July,  1903.  and  joint  se-ssion  with  the  American  Insti- 
tute of  Electrical  Engineers.      Edited  by  Calvin  M.  Woodward, 
C.  Frank  Allen  and  Clarence  A.  Waldo,  committee  New  York 
Engineering   News    Publishing   Company.       1903.       Price   per 
volume,  $2.50;    to  members.  $1.50;    to  libraries,  $2. 
This  volume  is  the  largest  and  in  many  ways  the  m(»st  interesting 
issued  by  this  society.      It  contains  a  number  of  valuable  papers. 
Those  by  the  late  Prof.  R.  H.  Thurston  ;    a  rei)ort  on  "Techniail 
Books  for  Public  Libraries" ;  one  on  education  for  factory  manage- 
ment ;    a  paper  by  Arthur  W.  Aver  on  engineering  education  from 
the  standpoint  of  the  practical  engineer,  and  others,  are  exceedingly 
important  contributions  to  the  literature  of  modern  education. 

.\inerican  Compound  locomotives.     A  i)ractical  explanation  of  the 
construction,  operation  and  care  of  the  compound  locomotives  in 
u.se  on  American  railroads.     By  Fred  H.  Colvin.     Firs-t  edi- 
tion,   1903.       Derrv-Collard    Co..   250    Broadway.    New    York. 
Price  $1.50. 
This  book  is  written  especially  for  h>comotive  engineers,  firemen 
and  shop  men  who  have  to  do  with  compound  locomotives  on  .Ameri- 
can railroads.     It  is  thoroughly  practical  and  generally  descriptive, 
being  written  with  a  view  of  rendering  the  descriptions  perfectly 
clear.     The  engravings  are  excellent,  ten  of  the  different  types  of 
■  ■(impounds   being   illustrated   by    "duotone"   engravings,   which   we 
have  never  before  seen  in  books  of  this  kind.    The  author  has  taken 
special  pains,  by  aid  of  .sectional  drawings,  to  indicate  the  operation 
of  the  valves  and  show  the  manner  in  which  the  steam  gets   into 
and  out  of  the  cylinders  and  passages.    The  book  deals  with  a  por- 
tion of  the  history  of  the  compound,  and  also  contains  instructions 
for  locating  and  remedying  defects  in  operation.      It  fills  a  specific 
need,  and  it  should  result  in  assisting  in  the  proper  maintenance 
and  efficient  operation  of  compound  locomotives. 


Tlie  Crocker-Wheeler  Company.  Ampere.  N.  J.,  have  recently 
i.ssued  a  large  number  of  interesting  luiblicatious.  including  the 
following  bulletins  and  pamphlets: 

Bulletin  No.  40.  "'Crane  Motors.  Form  K." :  Flyer  No.  145. 
"Electric  Drive  for  Machine  Tools  with  Methods  of  Variable  Speed 
<%)ntrol":  Flyer  No.  1.53.  "Machine  Tool  Equipments.  Band  Saw 
Driven  by  a  Direct  Connected  Motor";  Flyer  No.  1.54.  "Band  Saw 
Setting  and  Filing  Machine  with  Contained  Motor  Drive";  Fiver 
No.  1.55.  "3-in.  Bolt  Cutter  with  Motor  Drive":  P'lyer  No.  1.5«;. 
"Contained  Motor  Drive  on  a  30-in.  DrilSCress"  :  Flyer  No.  1.57. 
".Motor  Drive  on  a  Four-Spindle  Mud-Iqng  Drill":  Fiver  No.  1.58. 
".Motor-Driven  24-in.  Lathe":  Fiver  No.\l.59.  "Motor  Driven  Gap 
Lathe  with  28-  and  4.*^-in.  Swing":  FlveiNXo.  100.  "Heavv  Turret 
Lathe  with  Motor  Drive";  Flyer  No.  101.  *f.itrht  Milling  Machine 
with  Motor  Drive";  Flyer  No.  102.  "Heavy  Milling  Machine  with 
m-tor  Drive";  Flyer  No.  10:'..  "Motor  Drive  .Vpplied  to  a  Gear 
Sli.-iper";  Flyer  No.  104.  "Horizontal  Itoring  Machine  with  Motor 
Drive":  Flyer  No.  10.5.  "Motor  Drive  on  a  .51-in.  lioriiig  and  Turn- 
ing Mill":  Flyer  No.  100.  "No.  4  Single  Punch.  Equipped  With 
Semi-Enclosed  Motor"  ;  Fiver  No.  107.  "Motor  Drive  on  a  IJotarv 
P,evel  Shear."  and  Flyer  No.   U;s.  "Motor-Driven   Bending  Rolls." 
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AN  OBJECT  LESSON  IN  FIREBOX  SIDE  SHEETS. 


Ai  I  he  last  luuvention  of  the  .\iaster  Steam  Boilermakers 
Assotiation  there  was  a  novel  exhibit  presented  for  the  purpose 
of  demonstrating  the  etTet  t  on  sidf  sheets,  of  a  narrow  water 
spa<«»  at  and  ahove  the  foundanon  ring  of  a  lireitox.  Mr.  John 
H     Sniythe,   formerly   foreman   lioilermaker  of  the  Chicago  & 


nt'U  half  side  sheets,  and  have  had  no  trouble  with  staybolts 
leaking.  It  is  bard  to  say  what  makes  the  side  sheets  crack, 
l)ut  I  attribute  it  largely  to  bad  water.  The  Sante  Fe  made  i" 
very  good  test  by  putting  in  some  water  gauge  cocks  along  the 
side  at  th»-  hottest  iioints.  ninning  the  iiipe  of  the  first  through 
the  otitsi<ie  sheet  to  within  's  of  an  inch  of  the  inside  .-.heet. 
tite  second,  within  ^i   of  an  inch,  and  the  third  within   Vain 
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.Mion.  arranged  to  illusiraic  the  eff»'«is  of  overin-atiug  of  the 
.-~;de  sh'T'tS.  by  laying  off  a  luiard  to  represent  tlic  locations  of 
staybolts.  in  the  side  sheet  by  punched  holes,  and.  into  the 
piiiirlu-ii  holes;  in  the  board.  |da(-ing  punchin.:;  or  burrs  from 
the  Hrehox  sheet  in  the,  relati\c  positions  occU|)ied  while  in  ihc 
liifitox.  as  in  Fig.  1.  Thes(>  siitiuiis  of  the  sheet  siiow  the  lire 
side  and  the  eff.-ci  i>  fvideiu  in  the  minute  cracks,  which  are 
;;r»'aiesi  in  ili.-  p.-iii  <>i  ibe  siVeet  endnring  the  most  intense 
Ileal.     Keteiriini  to  this  exhibit   .Mr.  Sinythe  said  in   part: 

"We  had  lioiililt.'  with  staybolts  breaking  from  the  start;  ai»d 
the  enirinf*  has  !»een  out  abottf   forty  ilays  ?iii'f.  we  ftiit  in  the 


"l  believe  the  resmt  of  this  test  was  that  the  first  one  whiih 
was  within  'i-in.  of\the  inside  sheet,  showed  dry  steam,  the 
second  wet  steam.  and\the  third  water.  This  goes  to  show  tliat 
the  water  fioils  away  \rom  th«'  side  slieets  and  I  l>elieve  our 
water  spaces  are  too  narrow.  In  order  to  try  to  overcome  this 
I  have  off.sct  the  half  side  sheet,  as  shown  in  the  di awing.  Fig 
-.  makin.g  the  water  spaie  li  ins.,  also  putting  the  flange  of  flue 
and  door  sheet  in  the  \vater  front  lop  of  side  sheets  down. 

"F  have  at  tlie  present  time  five  engines  in  the  boiler  shops 
liir  half  siile  siieets  and  radial  stays,  all  of  file  engines  liaving 
been  delivered  to  the  company  last  .August.  You  will  notice  I 
.■«ald  that  I  hail  no  i.')ul)le  with  engine  421  since  putting  in  half 
^iiU'  shells,  although  she  gave  us  tumble  all  the  time  before 
that,  so  1  believe  the  otiset  side  sheets  will  do  the  work.  It 
will  allow  the  side  sheets  to  expand." 

The  advantages  resulting  from  the  wide  water  space  around 
;i  (irehox.  are  an  increased  v:)bime  of  water  through  which  to 
tiansniii  the  heat,  and  also  a  reduction  of  trending  moment  due 
to  the  longer  staylmlts;  both  of  these  factors  are  of  the  great- 
est impoi lance  in  prolonging  the  life  of  a  firebox,  since  with  a 
wi<l(>r  space  the  circulation  mtist  be  ini!)roved.  thus  doing  away 
with  tbe  deadly  steam  film  next  the  sheets,  and  with  the  larger 
-t;iyholtP.  the  stress  dii-^  to  expansion  and  contraction  of  side 
sheets,  must  be  decreased.  The  nsr  of  side  sheets  curved  at 
riie  top  and  hotton  as  indicated,  is  a'  novel  method  of  con- 
st rtiction.  and  one  that  oitgiit  to  have  a  beneficial  effect  in 
taking  care  of  the  expansive  forces.  The  shape  makes  possible 
a  wide  water  space  above  the  fire  line,  the  widest  we  have  any 
knowledge  of.  a  •  onstruction  for  which  we  have  contended  as 
being  one  nf  the  remedios  for  firebox  troubles.  In  any  event 
the  results  will  be  watched  with  niu<h  interest  as  they  will  be 
I  be  outcome  of  a  battle  royal  with  bad  water  conditions.  We 
beg  to  acknowledge  courtesies  extended  by  Motirr  Pntirr  for 
data  contained   in  this  article. 


.Mr.  Samuel  Hoggins  has  resigned  a.s  mechanical  superin 
tendent  of  the  Southern  Railway,  to  become  general  manager 
of  the  New  York.  New  ITaven  &  Hartford  Railroad,  succeed- 
ing Mr.  \\\  K.  Chamberlain.  Mr.  Tfiggins  was  born  in  IStlO. 
in  San  Francisco.  He  began  lailioad  work  with  the  New  York. 
Lake  Erie  &  Western,  in  ISSl.  as  machinist  apprentice.  .After 
serving  as  machinist,  assistant  foreman  and  general  foreman 
at   the  Susqtiehanna  shops,  he  was  appointed  engineer  of  mo 
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power,  in  1887.  He  served  for  two  years  as  division 
t(«r  mechanic  and  in  ]n;»2,  was  ai)i)oiuted  assistant  supcr- 
iidcnt  ot  motive  power.  In  lSit4.  lie  went  to  the  Leliigli 
.(V  Railroad  as  superintendent  of  motive  power.  In  April. 
!  lie  was  called  to  the  Union  I'acifii  as  superintendent  of 
ivp  power,  and  in  June.  1!«02.  he  went  to  the  Southern  Raii- 

as  mechanical  superinten<lent    the  position   wliiih  lie  now 
M.>;.     His  i)resent  ai)poiniment  is  a  recognition  cf  his  al)ilit.v 

wide  experience  and    this  selection   of  another   successful 
ive  i)ow«?r  officer  for  a  hish  ojierative  position  indiiates  th*', 
..urtance  of  motive  j)()\v<';-  responsibilities  and   traininti  for 
.••r  positions.  ,  ..  ..  ,;      ,  . 

\   irrftflti  ;'"""""    •''    ••'••nnon   is  .Ix'inu   ;:ivcii   t<i   ilie  iiu»«slM>n  id" 

I  1  li,ini;<-u<'jir  :ii>pli;niccs  en  Inllies.  hnili  liy   IjhIu-  l.iiiMi'i>  nnd 

jilif  users,  nnd  nn  ever  increasing  prel'ercnce  is  bcin.:  slmwii  for 

ii  l.ilhes  over  less  modern  t.vpe.s.       It  wilf    therefure  !»■  ..f  nindi 

rcst-to  the  ni.ieliine  tool  irade  in  seneral.  and  tn  lathe  u.-ers  in 

'  icidar!  to  learn  lliat  (lie  «|iicsiion  of  imtonl   I'ijrlits  for  llii-  nianti- 

ure  of   lathes  e(|Mii>pfd    with    possihly    the    mhisi    inijiio\(d    and 

!    ellieient  of  such   niiplianci»s  has  .jii.sl    Imm'U  etYe«tnaHy  .sculed. 

\fin'ri<-an  Too!   Works  Coiniiany   of   < 'iiicinnati    liave.    ilii-ori;:li 

li.isc.  aci|iiiri"d   iii:iniif.icliiriiiu   rights   nndci;  ilic  sevcr.il  i»atents 

<  Ii  4jayf   been    issncil    i»Ht.iijnug   to   s»M-h   devr<-e!*.      Tliis^  sixes 

•111    ilie   inidispiii(>(l    ri;;lii    lo   build   absolutely    witlioiii    restriction 

'\  under  tlioioimli  pioie.tioii   fioiii    I  iif  !in;::etiieiii    lit  iuiii  ions,  iliejr 

■  i<rV"«!«l  Blew  '*.\ineri(;iir"  i'ni:ijie  hiihe  with  iprt<*k  chan.trtns;  uWH-h- 

-in    for   thread   ciiiiini;   .-ind    feedinu.     This   I.-iiIk-   1i:i^   ]>re\  ioiisly 

II  shown  in  these  colmiin.-*  :ind  its  nuTii.s.are  already  well  known 

I  its  4'Xceptional  possibilities  in  the  way  of  rapid  pvo<ln<tiou  are 

-rii/.ed    by    i>roi;i-es.sive    shop    managers.     The    line    of   sizes    in 

li  this  lathe  is  built  ran«es  from  14  in.  to  'M  in.,  inclusive,  and 

inttiiiiiafion    on   any  size  will,  we  are  "Mnilideni.  be  cln'erfiilly 

iiislied  by  the  makers. 


\'u.-   AiiK-rican    I'.lower  (\iiiipany   of   IVtroit.    Michigan,   are'  i«t 

-•••nt   insiallin}!  Iliolr  **A  I*  ('"fan  s.vstem  of  healin;i  in  the  new 

v^  of   liie  Olds  t;a.soli lie    Kiiuine   Works   at    I^ansinir.    Michiiran. 

■  Ii  i>'nn!H-f  they  sfcn led  iM'canse  of  the  excellence  of  the  lay- 
subiniiie<l  t<>  tUe  eiifritHHjrs  of  the  buildin;:.  The  bnildinj;  is 
>ioiy  in  liei'.;lit.  beini;  a  steel  frame  strnclnre.  It  consists  of 
dnision  rnnninj:  east  and  west  l.'Ut  by  4.">S  feet;  one  division 
linirnfirth  and  .south  «;2  by  :;4<»;  one  locker  ofliee  and  w.a.sh  room 
laisr  :;t;  by  141  feet,  and  one  paint  storajje  buildin>!  '20  by  2<) 
The  Ilea  I  illy  apparatus  is  arranited  to  provide  for  an  addition 

•  by  4',iS  feet  to  th<>  main  i»ortion  of  this  bnildins,  and  to  main 
III  average  ti-mperalnre  of  r..'>  «leKre<'s  V.  thron;:hout  the  present 

itiui'^  with  tl xception  of  the  otiices  and  iciint  shop.  whi<h 

<<>  be  healed   to   70  de^iiees.      This  .iiip.iiatus  consi.st.s   of   four 
>.  each  made  up  of  an  "A  B  €'•  sectional  bas-e  henter,  having  a 
■  ity    of    :!.'J.'»0    lineal    feet    of    one-inch    pipe,    to    whi»*h    is    at 
■i  ;iii  "A   i;  <"■  full  hou.sed  sled  plate  fan.     The  f.-m  located  in 

'i--foot  wing  is  .special,  having  a  housing  1(X»  inches  high  and  a 

I   <»<»    inches    in    diameter.     The   -itlx-r   three    fans   are    reunl.-ir 

■n.-li  "A   n  (.."■  fans,  with  wheels    7i>    iuchex    in    diameter.      .Ml, 

'"•  faQ.s  ar«  opei-at<>il  by  indi-pendent  motors.  .Ml  of  this  lieatr 
||'!'-iratiis  i.s  larried  t>n  girders  which  span  the  roof  triLSsit^  jij 
^iii-v.  :,|„l  is  ciuirely  above  the  buttoui  chords  «*f  same.     ^  :      '; 


BOOKS  AND  PAMPHLETS. 


Iiti;;  Kngineei's'  i\_ssociation.  ProeetHlidgs  of  ilie  Eh'-venth 
\niiiial  Convention.  Edited  bv  the  .se«-retarv.  W.  (►.  Thomi»- 
■n.  ().swe-o.  N.  V.  r.oiind  in  Hexible  leather:  'Jltt  i.auos. 
Work  of  this  association  alonu  the  lines  of  improvin;;  the; 
!;on  of  locomotives  i.s  exceedingly  important.  Its  discii.ssions 
'  a  wide  range  of  suhjects.  and  are  participated  in  by  nnn  who 
liy  <kr  the  things  they  talk  about. 

'="'•'11  of   l{.-iilway  Siiperinren.li'iils  of   Hiid^es  and    I'.iiildinus. 

''"•e..dinu.s  of  Thjrteenili  .Xnmi.il  Cotneiition.  Octtiber.  I'.Mt::. 
;;'l|''d  by  111,.  Secreiary.  S.  V.  I'aJter.s.m.  P.osion  &  Maine 
•>hIi-,,:mI.   ruticord.    \.    II. 

^ohtHie  contains  tli.^  reports.  re<ords  .ind  discussions  of  lh<' 

'"'"II   held   in  «jii,.bec.  Canada,  la.st  <»ctoher.  and  among  tlie 

•■.\    yaluable   rcpori.>  are   one   on    water   puri(i<'ation    for   loco- 

■  e.  ifce;.  jpid  niie  on  iiieihods  and  equipment   for  storing  fner  oil 

M'lvin^  Iocomotiv«w.  •  The  latter  report  contains  many  draw- 

'id  i.Imioiiraphs.and  constitutes  tlie  ino.st  coiii|dete  crdlection 

'">iiiati«in   oil   tbiv  s;iibj,.ci    which    is   .-ivailnblc^ 


The  Indicator  Uaud  Boolii..  A  lu-aeticjil  lu.iuual  for  engHM'^-rs.  l'.\ 
<'.  -\.  I'ickworth.  editor  of  the  Mtilinuunl  WuiUl.  Part  I. 
The  Indicator:  Its  Con.siriiciion  and  Application.  Sx-uud 
edition.  Se\v  Vork.  "''I.». wVftn  ~X<»straiMl  Co.,  2.'4  Jklnrray  street. 
I'rice.  ^:,s. -nH.  ';:-■■-;:•■.-:■'■.-■;■  7  -■.--.- 

This  lilth-  lHuVk;i.s  nu  V'x^'idlptitisaidbrd'  the  application  of  the 
imlicator.  and  of  all  the  works  on  this  subject  we  have  seen  none 
better  in  its  lielil.  It  tlcM-ribes  a  iiuiid>er  of  the  U'si  in.siruim?ntt<. 
presents  tlw  hi.<tbry  i if  the  indicator^  disonM<e.x  its  errors,  it-s  ajtaeh 
inent,  various  nn-i h<><U  of  luakiii^  rounec-iitMis.:  des!i-rfl)«>M  re<Uicing 
gear  and  errors  tlierefn.  aiid  gives  soikI  advice  jis  io  the  <are  and 
ja.se  of  these  insiriimeiii.s.  The  uroiind  iov4'rit^il  by  this  liot>k  sbonld 
JI»o  carefully  studied  by  th«.si' .w|io  a|*,c«H<Hi.«|»<t»n  Hk  wsc  indi<*;it«»r- 
in  their  work,  whether  in  .sieaiji  or  gaas-HJiigilJK'  iMnctic 


riocreilings  ot  the  .Master far  and  f:^N-4jmu|ive  I'aimers.  .\s-.oci.i 
lion.   .Mill    .Vnniial    Convention,   held    in  X'hieago.    5<etiiciul«'i . 
I'.m:;.      riibli^UMl    for   the   a^siH-iation    by   the    It.iilway  Miistei 
Mechanic.   Cliicauo.    IVMC;.  "   ,  :.-.-. 

Til  i.s   volume  of    l."i<t  jia:;<s  coiijrthiN  iw^M-vs,.  iv|»t»ris  aiM^  .d^^*•«.«• 
■sr<M^S  «»£'  l«<.m(«i  .aiMl  jm  fn»m  ■ilH*-  »:tan«i|Mdiit    of  tlnt««'   wh.. 
|iaini  l<M-«»moilv-es  and  <-ai"s.      |i   is  a  \:ibiable  record  ejidi  \<>iir.  i-oni 
iiig  as  n   docs  from  eiitirel.v    disiniere^le<l  iKiride   who  are  users  of 
v.ijst  ijtranlitics  of  paiiiix  and  v^trntshi^.  fur  tbe  nuttsi  eSaniiii:  -  '■ 
\  ice  wiiiib  iJKse  ni.Uerials  -.w-y  c.ilte«|  upon  to  perform.     The  valu" 
of  iJie  proii'cdjng-s  lo  those  who  art;  ,n«u  men«bfJs  of   the  a«so<  i.i 
ti«rtr  Would  IM-  greatly  increa.sed  if  llie  index  was  iii6ri>  «'ompl«>i' 
and  if  the  til hs  of  jhe  papers  were  .set  in  larue  iyp<'  in  the  form  oi 
l«>jidings.      TIk'si-  tinnnai   volumes   .are  exctHtlingly    valiiable    in    tie- 
literature  uu   the  us.-  of  paints,   in  fad   ih«'ir  v:ihie  is  uni<i:i4e.  W 
cjiuse  tlh>  ojdiiion*  eoine  fr<nu   men   \vluw*?'   ri**|n>n.-»ibilifit's   are   «'ji 
tirely  <nmtim*«l  to  tJhis  s|>w'ij»l.st,ib;i«'i. 

f*ro«eedings  of  the  Klc-vetiili  .\nnual  .Meeiing  of  liie  S<»cieiy  for  tb* 
I'rtiiuot ion  of  Engineering  l.dnv.ilioii.      Held  hi   Niagara  I'ails. 
\.   Y..  .Inly.   ItKt:;.  and  joint  .vcssiou  with  the   .\nicri«an   ln.--ti- 
luie  of  Elect ric.il  Engineers.      Edited  by  <'alvin  M.  W</«MUvard. 
• '.   Ei.ink  Allen  and  Clarence  .\.   Waldo,  committee  New   \'«rk 
Engineering    .News    I'libli-hin-    Company.        !'.♦<>:'..       Trice   per 
\4dnme.  .S-.rit);    to  nHiiibcrs.  .'«1..V»:    lo  libraries,  .<•_*.       ;^>.-. 
This  volume  is  the  largest  and  in  many  wa.vs  tlw  iiio.si  intvre.siin2 
issued  by   this  .so<idy.       It  contains  a   iliimlx^r  of  Valuable  paiwrs. 
Those  liy  the  late  rrof.  11.  11.    riiurston:    a   report,  on    'T'Hhnicul 
-Hooks  foi-  I*ublic  Librarie.s*';  one  oh  Wm-atimifiir  factf^t^'^^M 
ment  :    a   p.i|<er  by  Arthur  W.   .Vyer  «»n  •nuiiKN-ring fdmation  from 
ilu'  standpoint  of  the  practical  engineer,  and  oiher.v,  are  ••xcwdins'iy 
important  vontrihutions^  t<*  the.liiepitnre  Of  iho^Jeti^ 

Aun-rtean  C«»mpound  I^oe«»nu>tiTe.s.  .  A  pr.-Jirik'sil  explflnation  trf  th** 
const  nut  ion.  operation  and  cire  of  the  <-<^iim»ound  l<M-oniotives  in 
use  on   .\meri<'an    r.iilroads.      Uv    Ered    11.   tVih  in.      First   edi- 
tion.   10t»;;.       l>«'rrv Collard   <\i;.  251;    Kroadwa^.  .>!t"w    York. 
I'rice  $4.r*lt.  .  ^y  ;      :   ...  :.-V:-- v  ■">;^■•"../^     ^ -,./-/• '^■.. 
This  book  is  \vrit(ett  tn>iprt4«lly  ft^r  iut-»»iuotivr'  ^ngin««»Ts-.,Tii'«»moD 
arid  shop  men  who  have  to  il\<  x\  ith  eojni>oiiiid  I«Monu»tiv<*s  on  ,\n>eri 
can  railroads,     it  is  thoroughl.v  pr.ieiical  anil  generally  de>;i  riptive. 
lieinjf Written  witlv  a  view  <rf  rend«'ring'tlif  di^'^.-riptions  perfivily 
*-h»ar.     'The  engravings  ;»re  ex<elleiii.   ten  of  ilu-  difr«'n'nt    types  of 
•  «>rapoimds    being    illiistrale<l   1»y    •"duoKme"    engravings,    which    we 
■liax^nevef  before  .^een  in  Utokscif  ihis  kiiwl.    I'lie  :nitl»or  ba.s  taken 
s|ie<-ial  pains,  by  aid  of  .sectional  dm  wings,  to  indicate  the  operation 
of  tlw  valveN  aiwl  show   the   maiiiNM-  in   which  the  steam  geis    into 
;a.n«i  out  of  t1u,»  cjlinders  and  pa.sj^ag«'s.     The  |M»^>k  d<'ats  with  a  i>or 
lion  of  tile  histor.v  of  the  eompoimd.  .-ind  also  contains  insiriiciii-ins 
for  hH*ating  and  remedying  defects  in  o}>eration.       It  fills  a  sp<virir 
need,  and  it  should   result   in  assisting  in  tlie  proper  ma intenanro 
and  ^^^t!i< 'lent  .o|M'ration  <4  e«mponnd  hw**>motives. 

The  Cioi  ker-\Vheeler  t'ompany,  .Vini><^»'^-  ??•  »T-.  -bave  rei-ently 
issued  a  large  number  of  inlere.stingpul»licatioiis.  including  the 
following  bulleiin.s  and  pamiddets :  ,         • 

liiilletin    No.    4i»,    ''CraiM»    Motoi-^.   Form  K." :     El.vTr  Xo.    Tir.. 

■*El<'<-tric  I>ri\e  for  Machine  To.-.ls  with  Met bo.1-  of  Vitrinhle  Spenl 
Control*':  Ely<'r  No.  1."i."5,  "Macbine  T<»>'1  Enuipnients.  I'.aml  S.iw 
l»ri\i'n  b\  .1  i>ireci  Coiiiiecied  Motor"':  Elyer  No.  I-M.  "liaml  S.1\\ 
Seiiitm  .iiid  Eiiin::  Machine  w  iili  Contained  Mot..i  r>ri\e"  :  El\er 
No.  1."».~>.  ".".-in,  Holi  <'utler  witli  .Motor  IMixe":  I'l.ver  No.  l.'ii'i, 
■"t'oniaiiied  Motor  Inive  on  a  .■!!»  in.   I»rill   l*rcs.v"  ;     I'jver   No.   1."»7. 

■^ntor  l>rive  on  a   Eour-Spindle  Mod  Kina  Drill":   Elyer  No.  L'tS. 

■.\Vj>ior-l  >ri\eii  24-in  I.athe":  Elyer  No.  l.V.»,  "MiMfU"  Driven  <Jap 
E.iThe  uiih  L's  and  »s  in.  Swing'"':  Elyer  No.  lOti.  "Heavv  iSirrei 
l.ailie  witl\  .Mi.ior  Drive":  FUi-r  .No.  ir.l.  "Eiuhi  Miliiiiu  .Ma«-1iin<- 
with  Moior  l>ri\e"  :  Elyer  No.  It'.^.  "Ilojivv  Milling  Machine  wiiit 
in  lor  l>iive'"  :  Elyer  No.  1i»:;.  ".\Joi<.r  I»ri\e  .\pplied  to  a  iJear 
Sb:i|M'r":  Eiycr  No.  1<J4.  'Tlori/onial  E.oriiiu  .Ma' liiin-  with  .Motor 
Dri\»'":  I'lycr  No.  l»'i."».  ■'Mutor  Drixe  on  .a  ."•lin.  Iloriou  ;tnd  Turn 
ill;:  .Mill":  Elyer  No.  1«:t;.  "No.  1  SiTC.;l«>  l'iin<li.  i;i|iii|i|n-,|  With 
S''iiii-10ndo>e<l  Moior"  ;  El.\er  .No.  UVe.  "Mi'ior  Drive  on  n  IJoi;ii\ 
jtev  1  !    Slii-:ir."    ami    El.Ver   No.    J'lS.    •"•M.il..r  Driven     |*...||i?iiru'    l?<il!'«" 
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Amerhan  Blower  Company. — This  company  has  issued  a  cata- 
lojme  devoted  to  the  application  of  their  waste-heat  drying  system 
as  applied  to  the  drying  of  bricks.  It  is  known  as  "Catalogue 
No.  1.^."  and  while  the  .subject  is  of  special  interest  to  brick- 
makers,  the  details  of  the  apparatus  described  will  intere.st  others 
wlio  have  occasion  to  u.se  drying  apparatus  for  kiln.s  or  other  pur- 
poses. It  is  an  exceedingly  handsome  catalogue  and  beautifully 
gotten  up  in  every  way. 


The  lirady  Bra.ss  Company  report  an  excellent  condition  of  busi- 
ness and  most  gratifying  results  in  the  service  of  their  "Cyprus 
r.ronze  Bearing  Metals"  in  driving  boxes,  rods,  tender  and  truck 
brasses  and  journal  bearings  for  both  pa.s.senger  and  freight  equip- 
ment. This  company  has  sold  several  million  pounds  of  this  metal 
in  the  past  fifteen  years,  and  in  the  interests  of  its  customers  it 
brings  to  bear  an  experience  of  thirty-two  years  in  the  manufacture 
of  hearing  metals.  ^Ir.  D.  M.  Brady  is  pre.sident  of  the  company. 
The  New  York  office  is  at  05  Liberty  street. 


Pooii's  Ready  Rekeience  Bond  List. — This  edition,  of  Tanuary. 
1!^>4.  contains  all  the  important  fact.s  required  by  investors,  bond 
experts.  l)ankers.  and  others,  relative  to  the  bonded  indebtedne.ss, 
interest  charges,  etc..  of  the  leading  railroad  systems  of  the  United 
States.  It  is  a  supplement  to  Poor's  Manual  of  RaUroadx.  and  is 
the  third  annual  compilation  of  this  department.  All  the  bonds 
listed  are  carefully  indexed,  and  the  pamphlet  is  invaluable  to  tho.se 
interested  in  bonds.  It  is  luiblished  by  Poor's  Railroad  Manual 
Company.  08  William  .«-treet.   Xew  York. 


Eni.sox  Stoi{A(;e  Battery  kor  Car  Lictiting. — Tlie  Gold  Car 
Heating  and  Lighting  Company  has  made  an  arrangement  with  Mr. 
Thomas  .\.  Edi.son  and  his  company  for  the  ex«'lusive  sale  in  the 
Cnited  States  of  the  EdiiJon  storage  battery  for  car-lighting  pur- 
poses. The  railway  car-heating  busin<'.s.s  of  the  Gold  Company  has 
grown  to  a  great  extent,  and  the  introduction  of  the  new  battery 
renders  it  necessary  to  move  to  larger  quarters.  Tliey  have  taken  a 
large  suite  of  offices  in  the  Whitehall  building.  17  Battery  place, 
Xew  York,  and  have  moved  the  Chicago  branch  and  the  New  York 
office  to  that  building. 


IIoi,r.o\v  STAYnoi.T.s. — Tl>e  Falls  Hollow  Stayholt  Company. 
Cuyahoga  Falls.  Ohio,  have  re<'eived  a  letter  from  Supervising 
Ins|)ector-General  Oeorge  TThler.  of  the  Department  of  Commerce 
and  I^abor.  indicating  that  the  committee  on  boilers  and  machmery 
has  mad<»  a  careful  examination  of  papers,  letters  and  reports  of 
comparative  tests  of  .staybolts  submitted  to  them.  Tlie  report  of  the 
conunittee  concludes  as  follows:  "\\\  the  data  contained  therein  is 
very  in.structive  and  interesting  reading,  and  we  are  of  the  opinion 
that  the  Falls  Hollow  .stayholt  is  .safe  and  efficient  for  use  in  the 
construction  of  locomotive  and  marine  boilers." 


".Teekhey  S('I!EE.\s"  is  the  title  of  a  pamphlet  by  the  .Jeffrey  Man- 
ufacturing Company.  Columbus.  Ohio,  which  should  be  examined  by 
every  one  having  occasion  to  u.se  .screens  for  any  sort  of  material. 
Tills  company  finds  it  necessary  to  devote  a  department  to  this 
lir.-mch  of  their  work,  and  by  rea.son  of  a  wi<le  experience  they  arc 
prepared  to  meet  all  sorts  of  requirements  for  screening  machinery 
for  ores.  sand.  rock.  coal,  or  any  kind  of  material  for  which  screens 
are  used.  This  pamphlet  is  known  as  "Catalogur^T^TT'liOr''  It  is 
comprehensive,  and  is  illustrated  by  half-tones  and  working  draw- 
ings of  screening  machinery  in  service. 


Graphite. — The  ]March  number  of  the  iieriodical  bearing  this 
title,  which  is  published  by  the  .Joseph  Dixon  Crucible  Company,  is 
illustrated  and  printed  in  a  way  which  compels  notice.  This  num- 
ber i)resents  an  impasing  array  of  handsome  engineering  structures 
and  buildings  on  prominent  railroads  and  in  large  cities,  indicating 
the  appreciation  of  the  Dixon  graphite  paints  by  use  upon  them. 
This  number  is  a  remarkably  fine  piece  of  work,  showing  that  the 
.irchitects  of  some  of  the  finest  buildings  of  the  present  day  are 
protecting  their  steel  and  ornamental  iron  with  the.se  paints.  The 
luctures  of  (he  new  Hotel  .Vstor.  Keith's  new  Chestnut-street 
theater  in  Philadelphia,  the  new  works  of  the  Henry  R.  Worthing- 
ton  Company  .ind  others  in  this  number  con.stitute  a  convincing 
argument. 


Woonw«>iiKi.\«;  Mai'iiineuy.— The  .TefTrey  Manufacturing  Com- 
pany, Coluuibus.  Ohio,  have  issued  a  new  catalogue,  "No.  57A." 
dtnoted  to  illustrated  descriptions  of  machinery  for  saw  mill,  lum- 
ber and   woodworking  industries.     The  engravings  »•"»  made  from 


photographs  of  their  machinery  in  actual  use  for  elevating  an. 
conveying  materials  and  finished  product  in  the  industries  mei 
tioned.  Tliis  company  finds  it  necessary  to  publish  eighteen  di 
ferent  catalogues  in  order  to  cover  the  wide  range  of  its  produ< 
•^ny  of  these  may  be  had  on  application.  Tlie  pamphlet  just  r. 
ceived  covers  conveying  machinery,  pulleys,  chains,  link-belt 
sheaves,  shafting,  hangers,  ropes,  sprockets,  and  many  other  detai 
used  in  woodworking  plants. 


NOTES. 


Tlie  Bettendorf  .Vxle  Company  has  found  it  necessary  to  esta! 
lish  an  office  in  New  York.  Mr.  G.  N.  Caleb  is  in  charge  and  repr' 
sents  this  company  in  the  east  with  headquarters  at  42  Broadwa.. 
New  York. 


Mr.  Henry  R.  Dalton,  .Tr.,  has  been  elected  president  of  the  Bans'. 
Machine  Tool  Company,  to  succeed  Mr.  W.  H.  Baush  who  has  r< 
signed.     Mr.   C.  .1.  Wetsell  has  been  elected  treasurer  to  fill  th 
vacancy  cau.sed  by   the  resignation   of  Mr.   David   Hunt.  .Tr.     Ai. 
communications  .should  be  addressed   to  the   Baush   Machine  Toe 
Company.  Springfield.  Mass. 


The  Falls  Hollow  Stayholt  Company  of  Cujahoga  Falls.  Ohi-. 
report  the  receipt  of  large  orders  of  their  hollow  stayholt  iron  from 
.Japan.  These  came  through  their  agents,  ^lessrs.  Frazar  &  Com 
pany  and  the  China  &  .Tapan  Trading  Company.  This  trade  in 
.Japan  is  increasing  both  with  the  railroads,  marine  boiler  manii 
facturers  and  the  government.  This  recognition  of  this  materi.i! 
by  so  shrewd  a  nation  .as  Japan  is  very  ple.ising  to  these  sta.vboli 
people. 


Tlie  American  Nut  and  Bolt  Fastener  Company,  300  Frick 
Building.  Pitt.sburgh.  Pa.,  has  elected  the  following  officers :  Mr, 
Milton  Bartley,  president  and  general  manager;  Mr.  Frederick 
Bowery,  vice-president;  Mr.  Barton  Grubhs.  secretary  and  tren> 
urer;  Mr.  .John  C.  Bowery,  assistant  se<'retary  and  treasurer.  This 
company  will  have  an  exhibit  at  the  St.  Louis  World's  Fair.  They 
now  manufacture  over  140  different  sizes  and  designs  of  fasteners 
and  in  the  .vear  inO.*?  they  equipped  18.000  cars  with  them,  as  w.Il 
as  supplying  large  quantities  for  other  purpases. 


The  suit  brought  by  the  Pressed  Steel  Car  Company  against  tli'^ 
Standard  Steel  Car  Company  and  its  president  Mr.  .John  M.  Han 
sen.  has  been  dismis.sod.  It  was  brought  to  recover  possession  of 
drawings  and  patent  rights  for  steel  cars  which  were  alleged  to  ha  v.' 
been  fraudulently  taken  by  the  defendant  when  he  left  the  employ 
of  the  Pre-ssed  Steel  Car  Company  to  organize  the  new  concern 
•Judge  .Jaseph  Biiffington  rendered  the  decision  in  the  United  State-- 
Circuit  Court  at  Pitt.sburgh,  March  7  and  the  Pressed  Steel  Cif 
Company  was  ordered  to  pay  the  costs.  It  is  stated  that  other 
suits  are  pending  and  that  the  one  referred  to  may  be  appealed  h;- 
the  plaintiffs. 


One   of  the   interesting   features   of   the   new   plant   now   hein  • 
erected  by  the  B.  F.   Sturtevant  Co..  at  Hyde  Park,  Ma.ss.,  Is  a 
elaborate    testing    plate    for    its    engines.        With    an    output   of   :' 
thousand  engines  or  more  per  .vear  this  is  the  es.sential  climax  <>" 
a  careful  s.vstem  of  manufacture  and  testing.     The  plate,  or  moi 
l)roperly    the   plates,    will    be  supported    upon   a   series    of   hea\. 
parallel  walls  between  which  steam  and  exhaust  pipes  are  carrie 
.so  that  at  almost  any  point  in  the  entire  area  of  the  floor  measurin 
about  30  ft.  b.v  fiO  ft.  steam  and  exhaust  connections  may  be  mafi 
to  any  engine,  and  a  transfer  crane  overhead  will  make  it  easy  t 
locate  or  remove  the  engines.     The  .same  crane  will  transport  tliet 
to   the  packing  department,   and   thence   load   them   directly   ui)oi 
cars  which  traverse  the  end  of  the  building. 


WANTED. — Position  as  mechanical  engineer  or  general  for 
man.  Experience  six  years  as  machinist;  9  years  as  draftsma 
and  mechanical  engineering  work  on  modern  equipment  an 
methods  of  improving  shop  production,  including  locomotiv 
elevation  work  at  a  locomotive  works,  and  the  designing  <> 
locomotives  and  cars.  Address,  "Experience,"  care  editor  ( 
this  journal.  140  Nassau  street,  New  York. 
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RAILWAY  SHOPS. 


Bv  R.  H.  SoULK. 


XIII. 


TilE  LAYOUT. 

After  deciding  on  the  floor  areas  and  general  features  of 
!lio  several  departments  which  are  to  be  included  in  the 
plant,  their  relative  arrangement  and  track  connections  (col- 
lo<  lively  termed  "the  layout")  have  to  be  considered.  In 
a  general  repair  plant  there  are  two  groups  of  buildings,  for 
locomotive  work  and  car  work  respectively,  and  often  some 
'•iiildings  common  to  both.  A  single  building  may,  and  gen- 
''ally  does,  contain  more  than  a  single  department,  and  the 
•  clations  between  the  departments  largely  influence  the  group- 
">K  of  the  buildings.  The  principal  (Jepartments  of  the  loco 
motive  group  are  the  erecting  shop,  thV^machine  shop,  the 
'•oiler  shop,  the  smith  shop,  and  the  storehouse.  It  is  believed 
'liat  under  average  conditions  the  amount  6^  business  inter- 
'  I'anged  between  these  five  departments  shpold  justify  favor- 
'"K  facility  of  intercommunication  in  the  following  order: 
">  Erecting  and  machine;  (2)  erecting  and  boiler;  (3)  ma 
■''••le  and  smith;  (4)  boiler  and  stnith;  (r.)  machine  and 
I'oilPr:  (6)  erecting  and  smith;  (7)  machine  and  storehouse; 
prp«^tlug  and  storehouse;  (9)  boiler  and  storehouse;  (10)  smith 


and  storehouse.  It  is  assumed  that  the  stock  of  boiler  plate, 
although  under  storehouse  jurisdiction,  is  kept  at  or  near  the 
boiler  shop,  and,  similarly,  that  the  stock  of  bar  iron  is  kept 
at  or  near  the  smith  shop. 

It  seldom  happens  that  the  storehouse  can  be  located  equi- 
distant from  the  locomotive  group  and  the  car  group  of  build- 
ings, and  in  the  majority  of  plants  the  storehouse  is  made  one 
of  the  locomotive  group,  it  being  felt  that  the  best  results  can 
be  obtained  in  that  way.  Therefore,  with  the  storehouse  elim- 
inated from  consideration,  there  remain,  as  the  principal  de- 
partments of  the  car  plant,  the  passenger  repair  shop,  the 
passenger  paint  shop,  the  cabinet  shop,  the  upholstery  shop, 
the  freight  repair  shop  (or  yard)  and  the  planing  mill.  The 
relative  importance  of  the  interchange  of  business  between 
these  six  departments,  as  affecting  their  grouping  may  l)e 
taken  to  be  about  as  follows:  (1)  Passenger  repair  and  cabinet; 
(2)  passenger  repair  and  paint;  (3)  passenger  repair  and 
upholstery;  (4)  passenger  paint  and  cabinet;  (5)  cabinet 
and  upholstery;  (6)  passenger  paint  and  upholstery;  (7) 
freight  repair  and  planing  mill;  (8)  cabinet  and  planing  mill; 
(9)  passenger  repair  and  planing  mill;  (10)  passenger  repair 
and  freight  repair;  (11)  passenger  paint  and  freight  repair; 
(12)  cabinet  and  freight  repair;  (13)  passenger  paint  and  plan 
ing  mill;  (14)  upholstery  and  freight  repair;  (1.5)  upholstery 
•  and  planing  mill. 

The  following  are  some  of  the  principal  points  to  be  borne 
In  mind  in  connection  with  the  general  problem  of  the  rail- 
way shop  layout: 

.1.  A  longitudinal  erecting  shop  is  parallel  to  the  base  line 
of  tracks,  and  does  not  require  either  a  turntable,  transfer 
table,  or  fan  tail,  for  Its  approach. 

2.  A  transverse  erecting  shop,  if  its  stall  tracks  are  to  be 
parallel  to  the  base  line,  must  be  approached  either  by  a^  fan 
tail  or  by  a  transfer  table. 

3.  A  transverse  erecting  shop,  if  its  stall  tracks  are  to  be 
at  right  angles  to  the  base  line,  must  be  approached  by  a 
turntable. 

4.  Buildings  should  be  so  arranged  that  each  may  be  ex- 
tended by  a  large  fraction  of  its  original  size.  In  the  case  of 
separate  departments  within  the  same  building,  permanent 
barriers  between  them  should  be  avoided,  so  that  the  original 
assignment  of  space  to  each  may  be  modified  to  suit  altered 
conditions. 

5.  Ail  buildings  (or  departments,  or  bays  of  buildings)  which 
are  to  have  traveling  crane  service,  should,  in  order  to  get 
maximum  results  from  the  investment,  be  relatively  long  and 
narrow. 

6.  Each  principal  department  should  have  yard  room  (which 
it  can  control)  adjacent  to  It. 

7.  The  track  system  should  be  so  arranged  that  tracks  be- 
tween principal  buildings  should  simply  be  running  tracks, 
and  not  standing  tracks  on  which  strings  of  cars  may  be  left. 

8.  Outside  tracks  should  not  be  so  close  to  buildings  that 
cars  left  standing  on  them  will  block  off  the  light  from  any 
portion  of  the  interior  of  a  building. 

9.  Avoid  placing  8-ft.  turntables  (for  hand  trucks)  in  nin- 
ning  tracks  which  are  to  be  used  by  locomotives,  and.  when- 
ever possible,  place  such  turntables  under  traveling  cranes, 
facilitating  their  removal  when  pits  have  to  be  cleaned  out. 

10.  A  yard  crane  should  have  a  surface  track  parallel  to 
and  between  runways,  and  connecting  to  tracks  leading  into 
buildings.  Such  a  track  will  be  very  serviceable  when  the 
crane  is  either  busy  or  out  of  service. 

■11.  The  roundhouse  (if  any)  should  be  accessible  from  ma- 
chine shop  and  boiler  shop;  accessibility  from  the  smith 
shop  is  not  so  important. 

12.  The  oilhoiise.  when  possible.  shouW  be  between  and 
easily  accessible  from  the  roundhouse  and   the  storehouse. 

13.  If  a  transfer  table  Is  necessary  (as  it  probably  will  he 
at  the  passenger  car  shop)  it  should  preferably  be  located  at 
one  edge  of  the  property  so  as  to  impede  general  yard  trafflc 
as   little  as  possible. 

14.  If  the  shop  group  is  in  sight  of  the  msln  passpnger 
tracks,  engines  and  cars  awaiting  repairs  shotild  be  kept  be- 
hind the  buildings. 
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15.  The  original  layout  should  include  all  yard  accessories. 
(h  as  scrap  bins,  lavatories,  miscellaneous  storage,  lumber 
I  id,  etc. 

iG.  The  power  plant  should  be  central   as   regards   power 
listribution,  but  should  be  isolated  as  a  precaution  against 

•re. 
The  relative  merits  of  the  longitudinal  and  the  transverse 

lecting  shop,  considered  from  a  construction  and  operating 
.-■landpoint,  have  already  been  discussed,  but  the  longitudinal 
shop  lends  itself  more  readily  to  the  average  layout  conditions, 
■  ad  eliminates  both  the  turntable  and  the  transfer  table  (as 
figards  the  locomotive  group  of  shops)  from  the  problem, 
;ni(l  these  are  generally  realized  to  be  obstacles  in  the  way  of 
simple  and  direct  track  connections.  As  regards  the  exten- 
MJoiis  of  buildings  it  is  well  to  group  the  original  structures 
;is  near  to  one  another  as  circumstances  permit,  and  to  re 


can  usually  be  kept  busy;  practice  tends  towards  keeping  the 
scrap  bins  within  easy  reach  of  the  smith  shop,  without,  of 
course,  sacrificing  its  relations  to  other  departments  from 
which  it  receives  its  principal  contributions  of  scrap.  Simi 
larly,  the  smith  shop  foreman  is  often  given  a  supervisory  or 
advisory  jurisdiction  over  the  scrap  platform,  as  being  likely 
to  be  the  best  judge  of  what  materials  may  be  redeemed  and 
used  over  (with  or  without  having  work  done  on  them,  as  the 
case  may  be),  what  may  be  worked  up  into  heavy  forgings  in 
the  smith  shop,  and  finally,  what  should  be  listed  and  re- 
ported for  sale.  If  there  is  a  traveling  crane  in  the  yard  an 
effort  should  be  made  to  so  locate  it  or  so  locate  the  scrap 
bins  as  to  make  the  crane  of  service  n  liancilinj^  scraii;  it  is 
especially  useful  in  unloading  tangled  wreckage  as  it  comes  in 
off  the  road,  and  may  also  be  availed  of  in  loading  scrap  for 
shipment,  if  certain  other  minor  facilities  are  provided. 


Branne'"  Street 

TOPEKA    SUOPS — ATCHISON,   TOFEKA    <l6    SANTA  FE  RAllJWAT. 


■^ervf  space  for  their  extension  outwardly  from  the  general 
'•entre.  The  best  evidence  that  transfer  tables  are  apt  to  be 
:m  obstruction  to  traffic  is  that  in  several  cases  they  have 
'>een  installed  and  subsequently  removed,  as,  for  instance,  at 
the  New  Haven,  Conn.,  car  shops  of  the  N.  Y.,  N.  H.  ft  H., 

•nd  at  the  Juniata,  Altoona,  Pa.,  locomotive  construction  shops 
of  the  Pennsylvania  Railroad. 

Scrap  bins  have  too  often  been   left  to  chance  and   have 
I'eon  wedged  in  in  cramped  quarters  after  the  buildings  were 

onipleted  and  the  plant  put, in  operation;  bu^^lttsi^ussion  in 
"he  railway  clubs  and  elewhere  during  the  last  five  years  has 
iociised  attention  on  the  problem  and  led  to  a  better  state  of  af- 
fairs, so  that  in  some  few  cases  (CoUinwood,  for  instance,)  the 
•'^crap  storing,  handling,  and  shipping  facilities  have  been  made 
part  of  the  general  scheme  from  the.  beginning,  and  installations 
worthy  of  the  importance  of  this  branch  of  current'business 
iiavc  been  put  in.  A  power  shear  is  a  very  uspfnT"  adjunct, 
and   machines  for  straightening  bolts  and   rethreading  them 


Opinion  seems  to  be  divided  on  the  question^  whether  water 
closet  facilities  can  be  maintained  inside  of  shop  buildings 
without  becoming  a  nuisance,  but  as  lavatories  can  be  and 
urinals  should  be.  inside,  the  closets  are  often  placed  inside 
with  them  to  secure  concentration.  The  room  containing  these 
facilities  should  have  independent  ventilation  to  the  outside 
atmosphere  without  any  possibility  of  escape  to  the  inside  of 
the  buildings,  and  this  end  is  sometimes  secured  most  readily 
by  placing  these  accommodations  on  a  gallery,  or,  as  has  been 
done  in  some  cases,  placing  the  lavatory  and  the  urinals  on 
the  ground  floor  for  convenient  access,  and  the  closets  on  a 
second  floor  over  them,  and  open  to  the  roof.  If  these  ac- 
commodations are  not  to  be  inside  the  main  buildings,  they 
then  become  a  part  of  the  layout  problem,  and  may  be  made 
one-story  structures  located  as  centrally  as  possible  without 
forming  obstructions  to  build  ins  extenftions  On  low  riparian 
lands,  where  sewerage  conditions  are  not  favorable,  water 
closets  are  often  provided  with  a  crematory  feature. 
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In  the  course  of  time  there  will  naturally  gravitate  to  every 
large  shop  for  storage  a  lot  of  old  apparatus  (machine  tools, 
etc.),  having  some  potential  value,  but  for  which  no  immedi- 
ate use  can  be  found.  This  accumulation  can  seldom  be  cared 
for  in  the  regular  storehouse,  and  is  worthy  of  some  special 
and  separate  provision,  which  ordinarily  may  be  limited  to  an 
enclosed  shed  with  a  track  running  through  it  longitudinally 
along  one  side,  a  floor  raised  a  few  inches  above  ground  level, 
and  an  overhead  crane,  of  perhaps  2^/^  tons  capacity,  covering 
both  track  and  floor  and  having  sufficient  headroom  to  permit 
the  passage  of  box  cars  under  it.  As  such  a  crane  would  be 
u.se  only  occasionally,  it  would  not  pay  to  have  it  electrically 
driven,  but  a  hand  crane  would  be  sufficient.  Such  a  storage 
shed,  while  well  worthy  of  being  considered  and  provided 
for  in  the  original  layout,  may  nevertheless  be  isolated  from 
the  other  buildings  and  placed  in  any  available  spot. 


tables  located  under  the  yard  crane,  while  there  are  several 
more  which  are  not  covered  by  the  yard  crane.  At  this  plant 
the  drainage  conditions  are  exceptionally  favorable,  and  inas- 
much as  the  snow  fall  is  maximum,  the  practical  results  which 
may  be  realized  from  the  use  of  this  installation  may  be  ap- 
pealed to  with  confidence. 

Layout  plans  of  Elizabethport,  N.  J.  (C.  R.  R.  of  N.  J.), 
Sayre,  Pa.  (L.  V.),  Topeka,  Kan.  (A.  T.  &  St.  F.),  and  McKees 
Rocks,  Pa.  (P.  &  L.  E.)  are  submitted  herewith,  as  a  basis  of 
comment.  Longitudinal  erecting  shops  are  used  at  Elizabeth- 
port  and  Topeka.  transverse  erecting  shops  at  Sayre  and  Mc- 
Kees Rocks.  Elizabethport  and  McKees  Rocks  are  new  plants 
throughout;  Sayre  and  Topeka  are  each  a  combination  of  old 
shops  and  new  shops. 

Elizabethport  presented  a  peculiar  problem,  as  the  avail- 
able land  took  the  shape  of  a  right  angled  triangle.    As  the 
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The  use  of  8-ft.  turntables  outside  of  buildings  is  objected 
to  by  many  and  for  various  reasons:  First  and  most  important, 
liecause  they  must  be  excluded  from  all  tracks  over  which 
kxomotives  are  likely  to  pass,  and,  second,  because  their  pits 
are  likely  to  at  times  fill  up  with  dirt,  or  be  frozen  up,  and 
the  turntables  thus  become  inoperative.  On  the  other  hand, 
tliey  permit  of  much  more  direct  truck  track  connections  than 
any  system  of  switches  pos.sibly  can,  and  trucks  will  make 
better  time  over  them  than  over  switch  connections,  as  in  the 
latter  case  the  truck  must  be  left  while  the  switch  is  being 
turned  in  more  than  half  the  movements.  Further,  if  the 
pit  masonry  is  good  and  heavy,  carried  well  below  the  frost 
lino,  and  the  pit  provided  with  ample  drainage,  the  time  the 
turntable  will  be  out  of  service  will  be  a  very  small  fraction 
of  working  hours,  if  any.  Those  S-r*.  tunifables.  which  are 
under  a  yard  crane,  are  ea.sily  lifted  out  whfn  thers  is  work 
to  be  done  in  the  pits,  and  at  tlio  new  Montreal.  Can.,  Angus 
tihop  plant  of  the  Canadian   Pacific,  there  are   17,  8  ft.   turn- 


roundhouse  was  to  serve  both  the  main  line  and  the  two  di- 
verging branches  (only  one  being  shown  in  tlie  plan)  the 
rectangular  corner  of  the  proi)erty  was  naturally  the  preferred^ 
location  for  it,  and  this  fixed  the  oilhouse  as  adjacent  to  it. 
The  erecting  and  machine  shops  were  obviously  to  be  kept 
as  close  as  possible  to  the  roundhouse,  as  in  this  case  the 
roundhouse  has  no  machine  shop  annex  of  its  own.  Other  con- 
siderations suggested  that  the  transfer  table  be  interposed 
between  the  roundhouse  and  the  main  shop,  but  this  some- 
what hinders  foot  traffic  between  the  two,  and  also  leaves  the 
boiler  shop,  which  always  has  very  intimate  relations  with 
the  roundhouse,  rather  far  away  from  it.  The  smith  shop  falls 
into  place  nicely  as  regards  the  main  shop  building,  and  has 
very  good  connections  with  the  passenger  shop,  freight  shop, 
and  storehouse.  The  storehotise  is  somewhat  out  of  the  <'entre 
of  gravity,  but  has  good  track  connections  and  shipping  fa- 
rilities;  the  power  house  is  centrally  located  as  regards  jjower 
consumption;    the  transfer  table  pit    is  one  of  the  largest  In 
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ihe  country,  others  are  longer  and  narrower,  but  none  has  a 
greater  ground  area.  The  passenger  car  buildings  are  natural- 
ly grouped  about  the  transfer  table,  the  cabinet  shop,  for  con- 
venience, being  located  in  one  end  of  the  passenger  repair 
shop,  rather  than  at  the  more  remote  planing  mill.  The  paint 
shop  stall  tracks  are  reached  from  the  transfer  table  only, 
the  yard  tracks  on  the  opposite  side  of  the  building  not  run- 
ning into  it.  The  freight  repair  facilities  include  a  building 
and  have  the  planing  mill  close  at  hand,  the  cabinet  shop 
being  elsewhere,  as  is  also  the  case  at  the  new  shops  of  the 
Pennsylvania  at  Wilmington,  Del.  It  can  be  said  of  Eliza- 
licthport  that  it  is  possible  to  extend  each  individual  building 
ill  a  largo  ratio. 

Sayre  was  a  problem  where  a  very  large  increase  of  iocomo- 
live  repair  facilities  was  imperative.  Efforts  were  made  to 
provide  additional  structures  within  the  limits  of  the  original 
shop  property,  but,  as  this  proved  to  be  impossible  without 
undue  congestion  and  forbidding  all  future  extensions,  ad- 
ditional and  adjacent  property  was  acquired.  Four  new  build- 
ings house  the  erecting  shop,  machine  shop,  boiler  shop,  smith 
shop,  storehouse,  and  power  plant,  and  the  work  still  remain- 
ing in  the  old  buildings  had  to  be  redistributed.  The  new  main 
building  has  track  connections  into  each  of  its  several  crane 
served  bays  from  both  ends  of  the  building;  those  at  one  end 
can  evidently  be  used  either  by  locomotives  or  by  hand  trucks; 
those  at  the  other  end  by  hand  trucks  only.  The  two  erecting 
shops  being  of  the  transverse  type,  with  the  long  side  of  the 
building  placed  parallel  to  the  track  base  line,  access  by  turn- 
table was  necessary,  and  the  engines  after  being  taken  in  are 
lifted  over  one  another  to  be  placed  in  the  repair  stalls.  The 
use  of  8-ft.  turntables  outside  of  buildings  has  been  avoided, 
and  a  system  of  curves  and  switches  substituted  by  which 
hand  trucks  may  pass  between  the  three  buildings  and  the 
six  bays  of  the  main  building;  the  storehouse  being  over  100 
ft.  wide,  the  central  through-track  will  be  very  serviceable  in 
the  way  of  placing  road  cars  in  the  centre  of  the  floor  space 
for  loading  and  unloading,  and  not  less  so  in  making  it  pos- 
sible to  run  hand  trucks  in  from  the  shop  side  as  well.  It  will 
be  noticed  that  a  large  lavatory  building  is  to  be  provided 
in  a  space  between  buildings,  but  it  is  not  known  whether  other 
lavatories  are  to  be  provided  inside  some  of  the  buildings 
as  well. 

Topeka  was  also  a  problem  of  enlargement,  the  available 
land  being  across  the  main  tracks  from  the  original  shop 
location.  On  account  of  the  peculiar  shape  of  the  property, 
the  several  longitudinal  buildings  have  track  connections 
from  one  end  only,  and  in  order  to  avoid  the  necessity  of  keep- 
ing the  centre  track  of  the  erecting  shop  always  open  through 
to  the  boiler  and  tender  shop,  a  turntable  is  introduced  by 
means  of  which  tenders  may  be  brought  into  the  boiler  and 
tender  shop  direct,  and  it  naturally  follows  that  the  tenders 
or  their  frames  or  tanks  when  lifted  into  working  position 


are  stood  transversely  to  the  length  of  the  building.  The  ex- 
igencies of  the  particular  case  made  it  necessary  to  have  the 
power  house  long  and  narrow  instead  of  the  more  prevalent 
type  of  a  building  nearly  square,  which  is  usually  preferred, 
where  possible,  as  it  minimizes  pipe  connections  and  presents 
some  other  advantages.  The  smith  shop,  while  favorably  lo- 
cated in  reference  to  those  other  departments  which  it  prin- 
cipally serves,  apparently  cannot  be  extended.  It  will  be  no 
ticed  that  the  wheel  shop  has  a  depressed  track  adjacent  to  it 
to  facilitate  loading  and  unloading  mounted  wheels.  The  freight 
car  repair  shed  is  a  fine  example  of  liberal  provision  for  this 
(•lass  of  work,  and  it  covers  nearly  the  whole  of  the  freight 
repair  yard.  In  the  passenger  car  group  of  Ituildings  the  iiii 
usual  feature  is  the  use  of  two  transfer  tables  where  one  would 
seem  to  have  answere<l  for  the  coach  shop  and  paint  shop,  but 
possibly  the  second  one  is  intended  to  give  access  to  the  plan- 
ing mill,  the  coach  truck  shop,  and  the  intermediate  yard 
tracks.  Owing  to  the  peculiar  conditions  of  this  layout,  sev- 
ei"al  cross  connecting  tracks  are  required,  and  it  is  under- 
stood that  some  of  them  are  provided  with  pneumatic  jack 
turntables  at  crossings,  which  cause  no  break  (other  than 
frogs)  in  the  track  rails. 

McKees  Rocks  is  a  very  interesting  layout  in  many  particu- 
lars. The  first  thing  that  attracts  attention  is  that  the  round- 
house accommodations  are  unusually  liberal  in  proportion  to 
the  size  of  the  shop;  next  it  is  observed  that  the  entire  avail- 
able property  is  occupied  from  the  outset,  there  being  no 
chance  for  the  expansion  of  any  building  in  any  direction. 
This  probably  results  from  the  fact  that  level  tracts  of  land 
are  very  scarce  at  or  near  Pittsburg  (McKees  Rocks  being 
only  four  miles  out)  which  traffic  conditions  fix  as  the  natural 
and  preferred  shop  location.  To  secure  the  results  aimed  at. 
the  distance  between  the  main  building  is  reduced  to  25  ft. 
in  several  instances,  while  in  a  few  instances  it  is  even  less 
than  that.  This  ought  to  be  taken  as  a  valuable  precedent, 
as  it  is  always  advisable  to  keep  shop  buildings  as  close  to- 
gether as  possible,  and  with  modern  steel  and  brick  construc- 
tion and  improved  fire  precautions  it  is  certainly  practicable 
to  relax  somewhat  from  the  rigid  conditions  imposed  by  in- 
surance companies  in  the  days  when  wood  was  more  largely 
used  in  building  construction  and  the  modern  concentrated 
shop  power  plant  had  not  been  evolved,  the  latter  being  al- 
most always  equipped  with  large  and  powerful  underwrit- 
ers fire  pumps,  with  steam  up  and  skilled  attendants  on  hand 
at  all  times.  Other  noticeable  features  are  that  each  round- 
house has  two  sets  of  approach  tracks,  that  the  ash  pits  cover 
four  tracks,  that  the  oilhouse  is  located  with  reference  to  the 
roundhouse  rather  than  the  storehouse,  that  there  are  three 
depressed  tracks,  (one  for  handling  mounted  wheels  and  two 
alongside  of  the  storehouse)  and  that  the  passenger  car  paint 
shop  is  of  the  longitudinal  type. 

{To  he  continued.) 


W.vTKR  Pt'RiFic.\TroN — Practical  experience  has  shown  that 
the  use  of  soft  water  has  greatly  reduced  the  amount  of  boiler 
repairs.  It  is  an  established  fact  that  boilers  using  soft  water 
give  very  little  trouble  from  leaky  flues.  A  superintendent  of 
motive  power  has  stated  that  since  the  installation  of  17 
water  softening  plants  on  a  busy  division  of  his  road,  12  boiler- 
makers  are  now  required  to  keep  up  the  boiler  repairs  where 
-•".  were  needed  before  the  plants  were  installed.  The  chief 
♦'ugineer  of  another  railroad  that  has  10  water-softening  plants 
in  operation  on  one  division  has  stated  that  these  plants  are 
'•'moving  2,790  lbs.  of  incrusting  solids  from  the  water  per  day. 
and  that  the  saving  in  boiler  repairs  alone  warrants  the  ex- 
penditure of  the  amount  necessary  to  treat  the  waters.  An- 
other railroad  has  recently  completed  new  repair  shops  that 
are  strictly  modern  in  every  respect.  In  designing  the  boiler 
shop  the  floor  space  was  made  considerably  less  than  the  aver- 
age for  repair  shops  of  similar  capacity.  This  road  has  in- 
stalled 10  water-softening  plants,  and  has  found  from  practical 
experience  with  them  that  the  repairs  to  boilers  were  so  much 
•lecreased  that  it  would  not  be  necessary,  in  order  to  keep 
'"P  their  boilers,  to  build  a  boiler  shop  of  the  usual  capacity.— 
Report  to  American  Railway  Engineering  and  Maintenance  of 
^^'ov  Association. 


Mr.  Thomas  Roope,  heretofore  superintendent  of  motive 
power  of  the  Atchison  Topeka  &  Santa  Fe  Railway  at  Topeka, 
Kansas,  has  been  appointed  superintendent  of  motive  i>ower 
of  the  Western  lines  with  headquarters  at  the  same  place. 


Mr.  T.  N.  Gilmore,  heretofore  master  mechanic  of  the  Ter- 
minal Railroad  Association  of  St.  I.ouis.  has  l»een  ap|>oiiited  as 
sistant   to  the  general  superintendent  of  motive  power  of  the 
Chicago.  Ro«  k  Island  &  l*a<  ific  Railway,  with  headquarters  in 
(Mu<ago. 


Mr.  N.  M.  Boyden  has  been  appointed  master  n>e«hanic  of 
the  Southern  Railway  with  headquarters  at  Selma.  Ala.  He  is 
promoted  from  the  position  of  foreman  of  locomotive  repairs. 


Two  Hundred  .\nd  Thirty  Milks  Without  A  Stop.— In  con- 
nection with  the  mail  service  from  the  United  States,  the 
London  &  Southwestern  Railway  is  preparing  to  run  trains 
from  Plymouth  to  London.  230  miles,  without  an  intermediate 
stop.  The  time  of  the  train  is  to  be  4»4  hours,  the  rate  belnj? 
51  miles  per  hour. 
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COLE'S    4-CYLINDER     BALANCED    COMPOUND     LOCO- 
MOTIVE. 
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Through  the  courtesy  of  Mr.  J.  F.  Deems,  general  superin- 
tendent of  motive  power,  and  the  American  Locomotive  Com- 
pany, this  remarkably  interesting  locomotive  is  illustrated  by 
a  photograph  and  a  more  extended  description  will  follow. 

Tills  locomotive  represents  a  careful,  effort  to  provide  as 
many  of  the  essential  elements  of  the  famous  De  Glehn  four- 
cylinder  compound  as  appeared  to  the  designer  advisable  tu 
introduce  into  an  American  locomotive  design  at  this  time. 
The  important  elements  are  four  cylinders  for  compound 
working,  so  arranged  that  their  forces,  which  constitute  a 
disturbing  element  in  the  ordinary  construction  of  locomo- 
tives, oppose  and  neutralize  each  other  to  produce  a  balanced 
engine.  The  work  is  divided  among  four  cylinders  in  such  a 
way  that  each  part  has  less  duty  to  perform  than  in  the  usual 
construction,  and  furthermore  this  engine  is  arranged  to  di- 
vide the  cylinder  stresses  between  two  driving  axles,  instead 
of  concentrating  them  all  upon  the  crank  axle.  It  seems  fitting 
to  remark  that  this  is  one  of  the  most  promising  locomotive 
designs  for  American  conditions  and  readers  of  this  journal 
are  urged  to  watch  this  development  with  the  greatest  care. 

In  accordance  with  the  position  this  journal  has  taken  in 
advocating  thorough  trials  of  the  principles  of  the  four-cylin 
der  compound  and  the  division  and  balancing  of  the  cylinder 
effects  Mr.  Cole's  design  is  illustrated  with  pleasure  and  even 
gratification.  Its  appearance  marks  further  evidence  of  faith 
in  the  principles  so  successfully  applied  in  the  De  Glehn  com- 
pounds in  Europe.  Mr.  Cole's  design  employs  but  one  valve 
motion  on  each  side  of  the  engine  and  thus  stops  short  of  De 
Glehn's  complete  idea.  The  advent  of  a  balanced  and  divided 
compound  by  the  American  Locomotive  Company  together 
with  the  ready  acceptance  of  4-cylinder  balanced  compounds 
built  by  the  Baldwin  Locomotive  Works,  certainly  seems  signi- 
ficant of  a  new  era  in  American  locomotive  design. 

In  this  journal  for  April,  1903,  page  145,  Mr.  Cole's  arrange 
ment  of  cylinders  was  described  and  we  shall  present  the  de- 
tails of  construction  and  a  description  of  the  design  in  our 
next  issue.  This  locomotive  will  form  part  of  the  exhibit  of 
the  New  York  Central  Railroad  at  St.  Louis.  The  leading 
dimensions  are  given  in  the  following  table: 

FOUR-CYL.INDEU    llALANCED    COMPOUND    LOCOMOTIVE. 

COUS    SYSTEM. 

.NEW    YOUK   CENTRAL ^&   HUDSON    RIVER   RAILROAD. 

GE.NEBAI.  DIMENSIONS. 

Gauge 4  ft.  8 1/2  in.s. 

Fuel Bituminous  coal 

Weight   in   working  order 200,000  lbs. 

Weight  on  drivers    110,000  lbs. 

Weight  engine  and  tender  in  working  order 321,600  lb-<. 

W'hef  1  base,   driving    7  ft. 

Wheel  base,  rigid 16  ft.  6  Ins. 

Wheel  base,  total .* 27   ft.  9  ins. 

Wheel  base,  total,  engine  and  tender 53  ft.  8  iuii. 

CYLINDEBS. 

Diameter  of  cylinders , ir>  i/j  ins.  and  26  ins. 

Stroke  of  piston 26  ins. 

liorizontal  thickness  of  piston  : 

Low  pressure,  outside,  5>^  ins.;    high  pressure,  inside,  6^  ins. 

Diameter  of  piston   nxl i 3  ins. 

Kind  of  piston  packing    Cast-iron  rings 

Kind  of  piston-rod  packing U.  S.  metallic,  with  Gibbs  vibrating  cup 

VALVES. 

Kind  of  slide  valves Piston  typ*" 

Greatest   travel   of  slide  valves 6  ins. 

Outside  lap  of  slide  valves 1  in. 

Inside  clear  of  slide  valves.. High  pressure,   Vi    in- :    low  pressure,   %  in. 
Lead  of  valves  in  full  gear: 

i/t-ln.  lead  forward  motion  when  cutting  off  at  11  ins.  of  the  stroke 
Kind  of  valve-stem  packing U.  S.  metallic 

WHBKLS,  ETC. 

Number  of  driving  wheels 4 

Diameter  of  driving  wheels  outside  of  tire 79  Ins. 

Material  of  driving-wheel  centers < Cast  steel 

Thickness    of    tire SMi  Ids'- 

Driving  box  material    # Cast  steel 

Diameter  and  length  of  driving  Journals 10  Ins.  diameter  x  12  ins. 

Diameter  and  length  of  main  crankpin  Journals: 

(Back  s,ide,  6%  x  4  ins.)  Back,  6  Ins.  diameter  x  61ns. 
Diameter  and  length  of  side-rod  crankpin  Journals : 

Front,  5  ins.  diameter  x  3%  ins. 

Engine  truck,  kind Four-wheel 

swing  ren.  bear,  spring  centering  device  railroad  company  style 
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.iiit-tnu  k  journals   0*4   ins.  diameter  x  12  Ins. 

rmeier  of  eugine-truclc  wlieels 30  ins. 

•,d  of  eugine-truck  wheels Krupp  No.  3  cast-iron  spoke,  3%  ins. 

billing  truck  rigid,  with  outsire  journals 8  x   1-i  ins. 

.liliug-truck    wheels,    diameter    50  ins. 

JiUlLEB. 

t  le Straight  top,  radial  stay 

iiside  diameter  ot  first  ring ..-,,... .  .;..7;ii4  >ns. 

orking  pressure ;.;.:.'. . .  .220  lbs. 

iterial  of  barrel  and  outside  of  hrebox.  .Coatsville  (Worth  liro.-s.j   steel 
litkness  of  plates  in  barrel  and  outside  of  firebox . .  .13-10,  'J-IU.   %  iu. 

r^box,   length . yo  Vi»  ins. 

ichox,  width •■•.«.■•  .v. .  i i/.  i  • '^•">  U  ins. 

I.  box,  depth .Front,   80  '/i    in.«.  ;    ba(  k.   Ui)  iu.s. 

ifbox,   material    Carbon    steel 

i.'tMtx  plates,  tlilckness  : 

ba<k,  %  in. ;    crown,  %  in. ;    tube  sheet,   '/•!  in. 


Sides,   X  in. 
iiixix.  water  spate: 
i''ront,  4  and  '>  ins. ; 
■iiebox,    crown    staying 
iicbox,  staybolts 


sides,  3Vi  and  5Vi   ins. 


back,  3  ■/>  and  ■!</..  ius. 

.' ICadial 

r *..;..», Taylor  iron  I  in.  diameter  U.  S. 

lilies,   number ;.-.■;;. 39o 

iibes,  diameter ,,>.».v  ,,,...> .,..-. .  -2  ins. 

,  ubcs,  length  over  tube  sheets . . ,  i,  .  ;  ;.  .'.^  ,; .  .  .  .  .16  fti 

•  ire  brick,  supported  on Water  tubes 

i  icating  surface,   tubes 3,248.1  .sq.  ft. 

i  li'uting  surface,  water  tubes , 23  sq.  ft. 

I  icating  surfatc.   firebox 175  sq.  ft. 

Iltating  surface,  total 3.44(».l  sq.  ft. 

<  i  rate   surface    50.3  sq.  ft. 

iOxhaust  nozzles   5%  Ins.,  5%   Ins.,  5%   ins.  diameter 

•smokestack,   inside  diameter   18  ins. 

Smokestack,  top  .-ihox"  rail    14   ft.  8  ins. 

TKNDER. 
Weight,    empty    ......... . .51,600  lbs. 

Wlieels,  number   .i,^i  <;'..'«.ii.*.'i"..i».V. ^ 

Wheels,    diameter .  .  .  .  .  i . ...  ; . 36  ins. 

lournals,  diameter  and  length TiU,  ins.  diameter  X  10  Ins. 

Wheel  base    '. It;   ft.    9  ',...  ins. 

Tender  frame    10-in.   channels 

Tender  t lucks    Fox   pressed-steel   frames  and  bolster.s 

Water  capacity .V,... ., 6  000  U.  S.  gals. 

I  'onl  rapacity '.■'.■ .  .'; 10  tons 


of  70,000  lbs.  when  running  as  a  compound.  Many  points  of 
interest  in  the  design  must  be  left  for  further  consideration 
in  another  article.  This  locomotive  is  believed  to  be  the  most 
interesting  and  significant  development  in  the  construction  of 
very  heavy  units  and  a  careful  study  leads  to  the  conclusion 
that  it  must  be  successful  in  principle,  the  only  uncertainties 
being  in  minor  details.  It  is  well  that  the  Mallet  type  should 
be  tried  in  this  country  and  the  boldness  of  Mr.  Muhlfehl 
and  the  builders  in  attacking  the  problem  on  so  large  a  scale 
is  to  be  commended.  It  is  believed  that  if  this  locomotive  is 
successful,  and  there  is  every  reason  to  believe  it  will  be,  it 
will  mark  an  important  step  in  the  further  development  of 
the  very  large  freight  locomotive. 

This  boiler  weighs  117,000  lbs.  with  water,  but  without  the 
exterior  fittings.  The  weight  of  the  water  alone  is  33,000  lbs. 
and  that  of  the  tubes  27,000  lbs.,  the  weight  of  the  shell  and 
fire-box  without  tubes  being  57,000  lbs.  The  shell  plates  are 
1  in.  thick,  the  roof  sheet  %  in.,  the  front  tube  sheet  %  in., 
the  back  head  %  in.  and  the  throat  sheet  1  in.  The  horizontal 
seams  are  butt  jointed,  sextuple  riveted,  with  I'/i-in.  rivets, 
the  joints  being  designed  for  70  per  cent  efficiency.  The  cir- 
cumferential seams  are  double  riveted  with  1%  in.  rivets,  the 
joints  having  an  efl5ciency  of  50  per  cent.  The  working  pres- 
sure is  to  be  235  lbs.  per  sq.  in.  The  fire-box  is  108  in.  long 
by  96  in.  wide;  80  in.  deep  at  the  front  end  and  72  in.  at  the 
back  end.  The  fire-box  plates  are  of  the  following  thickness: 
sides   N  in.,  crown  7-16  in.,  tube  sheet  V^  in.,  door  sheet  %  in. 


rilK    I.AKCJEST    I.OCdMOTIVK    IU>1I.KK    IN    TIIK    WOKM), 

MALLET    COMPOUND    LOCOMOTIVE. 
THE  LARGEST  OF  LOCOMOTIVE  BOILERS. 


Imii!  M.vu.kt  Co.Mi'oiNi)  Locomotivk-^Baltimore  &  Ohio  R.  R. 


This  photograph  illustrates  the  enormous  boiler  of  the 
compound  locomotive  of  the  Mallet  type  which  is  being  built 
liy  the  American  Locomotive  Company  at  Schenectady  for 
the  Baltimore  &  Ohio  Railroad.  It  is  the  largest  boiler  ever 
constructed  for  a  locomotive,  and  because  of  the  interesting 
'  liaracter  of  the  design  a  number  of  the  details  of  construc- 
tion will  be  presented  in  this  journal  when  the  work  is  fin- 
ished. 

In  many  ways  this  is  the  most  remarkable- locomotive  ever 
•onsfructed.  Its  total  weight  will  be  over  300.000  lbs.,  all  of 
which  is  on  the  driving  wheels.  It  will  replace  two  heavy 
'  onsolidation  locomotives  in  pushing  service  over  a  hilly  and 
very  crooked  track.  It  is  built  on  the  principle  that  where 
rhe  grades  are  heavy  the  shortest  wheel  base  is  required  and 
also  embodies  the  principle  of  dividing  the  stresses  produced 
in  furnishing  a  draw-bar  pull  of  85,000  lbs.  (in  starting)  among 
louble  the  number  of  parts  of  running  gear  which  have  here- 
tofore been  applied  in  the  construction  of  very  large  American 
locomotives.    This  engine  is  expected  to  exert  a  tractive  effort 


Itl   ll.T    ItY    THK    .\MKKirAN     I,<K(>M()TI\  K    COMPANV. 

BALTIMORE    &    OHIO  RAII>ROAI). 

The  mud  ring  is  6  in.  wide  in  front  and  5  in.  wide  at  the  sides 
and  back. 

This  boiler  provides  5.372  sq.  ft.  of  heating  surface  in  the 
tubes;  219  sq.  ft.  in  the  firebox,  making  a  total  of  5,591  sq.  ft., 
which  is  201  more  square  feet  than  the  heating  surface  of  the 
big  Santa  Fe  locomotives  illustrated  in  this  journal  in  .Tttne. 
1902.  page  192.  The  Baltimore  &  Ohio  boiler  has  72.25  sq. 
ft.  of  grate  area.  It  is  38  ft.  5  in.  long  from  the  front  to  the 
firebox  door,  and  the  diameter  at  the  third  ring  is  ,SS  in. 
Its  enormous  size  is  appreciated  from  the  figure  of  (he  man 
standing  beside  it. 

This  photograph  and  information  are  presented  through  lie 
courtesy  of  Mr.  J.  E.  .Muhlfeld.  General  Superintendent  Motive 
Power,  Baltimore  &  Ohio  Railroad.  The  locomotive  will  be 
tested  on  the  grades  where  it  is  to  work  on  the  Baltimore  & 
Ohio,  and  will  then  be  sent  to  the  St.  Ivouis  Exposition  to 
form  part  of  the  exhibit  of  that  road. 


John  Reilly.  president  of  the  United  States  Metallic  Packing 
Company  died  April  19.  at  the  age  of  69  years.  He  was  con 
nected  with  the  Pennsylvania  Railroad  for  thirty-one  years 
and  had  been  at  the  head  of  the  United  States  Metallic  Packing 
Company  for  fifteen  years.  He  was  held  in  high  esteem  by 
his  associates,  subordinates  and  friends. 
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COLE'S     4  CYLINDER     BALANCED     COMPOUND     LOCO 

MOTIVE. 


NtW    YoKK    ('KMKAL  &  HLIJJsON    UIVIlK  KaIUOAU. 


4-4-2  XVi't. 


Through  the  rourtesy  of  Mr.  J.  F.  Deems,  geuerai  superiir 
M'iKlent  of  motive  powrr,  -uinl  the  AmtMicau  Locomotive  Com 
l>uiiy,  this  remuriialiiy  initresiLiiig  loiomotive  is  illustrated  l»y 
:i  pholugniph  uud  a  uiore  exi ended  deseripliou  will  follow. 

Tliis  loeomotive  repre^'eiils  a  careful  effort  to  provide  »> 
many  nl  the  ess»'!itial  eh-meiils  of  liie  famous  De  Giehu  four 
lylindt-r  <-ompoiiMil  as  appeared  lo  liie  designer  advisable  u> 
jiitrodu<-e  into  au  American  locomotive  design  at  this  time 
'I'll)-  imporlanl  elements  are  four  cylinders  for  compound 
worlving,  so  arranged  that  their  forces,  which  constitute  a 
disiurbing  element  in  the  ordinary  construction  of  locomo- 
lives,  oppose  and  neuLialize  lach  other  to  produce  a  balam  ••<! 
t-ngine.  The  work  is  divided  among  four  cylinders  la  such  :i 
way  that  each  part  has  less  duty  to  perform  than  iu  the  usual 
I  oiistruction,  and  furihermure  this  engine  is  arranged  to  di 
vide  the  cylindei-  stresses  between  two  driving  axles,  instead 
of  concentrating  them  all  upon  the  crank  axle,  it  seems  fitting 
lo  remark  that  this  is  one  of  the  most  promising  locomotive 
designs  for  American  conditions  and  readers  of  this  Journal 
are  urged  to  watch  this  development  with  the  greatest  care. 

In  accordance  with  the  position  this  journal   has  taken   in 
advocating  thorough  trials  of  the  principles  of  the  four-cyrni 
d)-r  ( ompound  and  the  division  and  balancing  of  the  cylinder 
••ffecis  ^ir.  Cole's  design  is  illustrated  with  pleasure  and  even 
gralilication.     Its  appearance  marks  further  evidence  of  faith 
in  the  principles  so  successfully  applied  in  the  De  Glebn  com 
pounds  in  Europe.    Mr.  Cole's  design  employs  but  one  valv<- 
motion  on  each  side  of  the  engine  and  thus  stops  short  of  JJe 
(Jlehn's  complete  idea.     The  advent  of  a  balanced  and  divided 
compound    by    the    American    l^ocomotive    Company    together 
with   the  reacly  acceptance  of  4-cylinder  balanced  compouud;- 
liuilt  by  the  Maldwin  Locomotive  Works,  certainly  seems  signi 
liciiut  of  a  new  era  in  American  locomotive  design. 

in  this  journal  for  April,  19U3,  page  145,  Mr.  Coles  arrange 
meni  of  cylinders  was  described  and  we  shall  present  the  de- 
tails of  consiruclion  and  a  description  of  the  design  in  our 
next  issue.  This  locomotive  will  form  part  of  the  exhibit  of 
(he  New  York  Central  liailroad  at  St.  Louis.  Tite  leading; 
dimensions  are  given  in  the  following  table; 

rot'K-CYLi.NltKli    lt.\I.,.\.NC  Kb    COAlf'OUNlJ    l/JtJO.MOTlVE. 
C'OIJi    SYSTEM. 

M:\V     Voiyiv    t;K.NTK.\l.    ii    HL'DSOX    laVEli    ICAIl.,KOAD. 

Gi:.\KI:.\I.  DIMKNSIO.NS. 

'I""-^'- •  •.  •  • »••-•.•  •• 4  ft.  S\\i  ib>. 

^'ui'l  , ...  .  •..,  ;.;,i .-•.,. ...  .  IJiiuminous  coat 

Wt'iKlit    in    will-king  order . ,  .V..',  ,.  .>. .  .  ,200,000  l\>^. 

W.iuLl  (.11   drivtr.s    k>VV.  ;••■••,.•,  ;.".'■ . .  .IIO.OUU  lbs. 

Wi-iglit  .  nj,'iiie  and  !•  ii.t.  i    in    wiitklug  order;. r<'i.\..'s>  .-.'i'.;..  .3-1,000  lb- 

Wlu-rl    base,   iJrivitii;  V^..  ,'.;.".-^ii;;,-i,'."-.  v.". 7  11 

WJi.tl  liasf.  rigid v  .'.i>iCi. '..".■.  ,.!•;  ft.  0  in.-. 

Win  I  I  l<n><\  total .;.*..*i '.■.,.-/»  .  . . 27   It.  U  his. 

WIni  I  iia-r.  toiat.  i-niihu-  and  teud^-r ,.'..■....  ^ .  J, .*.-...  .5:;  It.  Sins. 


and  2U  ius. 
2Gins. 


•  Vl.l.NKKKS. 

I  >iaint  !<  I  di   I  _\  linders t ."  '  _.    in^ 

SIriike  of   |«i-ton   ,  .'. 

1  tiii'i/uiital  lliii'kn>-ss  oT  (tii'ton  : 

J.iiw  pi'fs.siiri'.  oiilsid.e,  5'^   Ins.;    Iii$;li  prcssunt;  inside.  C'/i  J"^- 

t  lianiotfT   i>r    jiiston    rod  .  .  .  ...,•,  .  .  . .....'..., '.',  ins. 

i\liid  of  iiiston   jiaikint;    .  .■..;......'.;...  . .  ('itst.  jcm    ring- 
Kind  i.f  |iisioii-riM|  jiac  kiiiii.  .  .  .  .t'.  S.  niftjillli-.  witli  iJitili-  vilnarini;  <-ni> 

\  AI.\I,.S. 

Kind  of  .-lidi'   valves ,,•.,...... I'l-lun   l>  |'<- 

(Iriali'st    liavcl   iif   slide   valv«- .4.»..;  ;'<»'.'.•; <»  in-. 

<  liitsidi'   lap  or    -lid<-   valvos ,'....,..■. 1   in. 

Inside  ileal-  oi   -tide  v.ih  f.s-.  .  IIJkIi-  iiressiire.    ',|    in.;    low  [(rossure.   %  in 
Lead  of  valve>  in  lull  jjear: 

','i-ii'.  lead  fiiiNVard  iinttion  wlieii  rntliii!^  off  at  It    ins.  of  tin-  stroke 
Kind  nf  valve-,-lem   ii.'ieklnL' IT.   S.    iiielallie 

W  IIKKI.S.  KTC. 

NiiinlK'r  of  driving   wheel- ■.  ,.^. . . ....  ,..^..,.,.  •  ••■i 

l>ianieti,-r  of  driving  wheels  outside  of  tin- '..i.',%-. «.'<(■(•;'*..  i«.;  ..•  79  tnis. 

.Material  of  driving-wheel  centers .Cast  steel 

Thickness    of    tire 3>i  ins. 

nrivinp  box  m.ntorial    Ca.><l   steel 

hiameter  and  leneth  of  drivine  Journals 10  ins.  diameter  x  12  Ins. 

I>lameter  and  b-nnth  of  main  erankpin  journals: 

rHack  side,  fj-^i  x  4  Ins.)  Back.  6  ins.  diameter  X  6  ins 
Hianietcr  and  lpii>;th  "f  -ide-rod  erankpln  journalij : 

Front,  5  Ins.  diameter  x  3^4  'n^ 

Knslne  tru<k.   kind    Four-wheel 

swin«  een.  hear,  sprinj:  centorlnR  device  railroad  company  style 


K'dl. 


I 
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.,  nil.  k  journals .  .v  .-;>  i  ;>  .-;,..>t«:%  itts»  diiimeti-t  x^ 

iijiiti-  "1  cusiiiu-trui  k  whwls.  ..........  i ^ .  oU  lus. 

,1  (it  tufjinc-ti  uck   wlicolb Kriuii<   No.  .3,  easl-irou.  spukt,    i^  ius. 

iiiig  inuk  ligitl.  wMli  out>ii<'  joiirualH.  ..:<•.>•*■-.•..:•■• --^x  H  iu!-- 
:l!iii:-ir.i>k    wiu  <1.-.    <li:iii»<'t«  r     ...... .-.  ;-.  .;;.<:-..j.^;'..S:.:7r.'.- :.;-.:.  .5u  ius. 

•• .  .  .'J  .  <^;  .  »  .  ..  ?  .  .  ;,i>ltl;aigiit    top.   radial   stay 

1.1.    (liaiiit'lrr  nt   lir.-^l  riiin.  .  v>-.^/i\-.  ,.V-»v--.'»'-,'W»  ••••■-.  ••.■•»Tl''/*  J"^- 

!  tviiiH   /»ri!Shiir«'   , :  -  '^■.■•-■.  .';^>.  ;V  .;.>\f--.^.^  ;^'..-.  ^  . .  .~^v  n» 

■tiiiil  of  liarrcl  ami  oiilsidt-  uf  (irclKi.K .  .Coaif- villo    iWorlli   Hro.-.>    sltcl 
i  kiifss  oX  iilnU—  ill   barrel  ami  olll^i(J<::  ul'  tirebox.  .  ,  1  U-iU,  'J-I«;.    ';.s  i"- 

■  Imi.v.    h-fiKtU. .,..,,,.  ,,..'.. ....  .i  .  .  .  ^,......i..-,^.  .  .....  V.5  ....„'»,...  ..•.•^*'*»  *"" 

lio.\,  wiilth   ^••V  .,.,.  1  ,;■-...';.  .-.  .  i".  i'>  -i  ..V-.".'--i  •.'•■■•■...  .'J. .'  .•*'.'-..^' .'••"  't  '«i'^- 

■  i..i.\.  (U'liJh.  .  . ;  !>  ....i/... : ':..•.  v.. .^.i;'...-Kr»»irt;'  .sUVV :'*'''•    *»•"•*•  *••'  '"~ 

.  l...\.    liialfliul     .  i  ^  ^.-i'~y'.'^\'i-f-u.^\!li.:i'.'i:]l.-^.:J\',^:.-.\]yi,^..:y'..A'-ift>ii>)    .-Iv»l 
i.i.\   |ilal«-<.  thi<kin».-i*i:     '  ■"■'.'   y  /■'":,'.': ''^- ■',:.'■■''■  I.. 

Si<lis,  "v  lu  ;    l>;ii  k.  %.  ih',:  VriiwRV^;  i«. ;    M»U!>M.w'>.   'iU»- 

.  ^..•\.   vvairr  s|ia.-f  :  ■.■'—.  ;■'■■,-.'.   :  .     - ' 

l-'roiii,   1  and  .'•  iii>.  ;  >i(i*-s,  .3V-!  a-ud  Clis  'tei.«*, ;.  ba*'k,  aVj   iind  A'-j  in- 

■  bi'X,    i-rowii    slaying  ■....■..,.'.  ....  .^•. .  .  .  .  . ; ,  .  .' ........  .  .  .-,..,  .Uaitial 

■  t".x.   sla>lM>lt!<  „  .i,s>  i,  .'.Vf  ii  • --t. -T^i'y''''^  I   fu.  diuJUfUT  L".  S. 
'..    .    iiiiiiibcr   .. ,  . ;  iV>  ;'^;..  .vy  '':■;•■.  r.i  v\  .  /;,  .^^ ...  *  , . .. ....  .:.  '..  i-:  •  ■.?  •  ^•'" 


diaiiiri'T   ._.    

liiir'tli  ov.r  tube  sliieets,-.. 


M     .    K-ii^Mii    i.\fr    mi»e    ?'utci!S,_..^.  ..i.,  .  5  .,...,...._......,.'...•■;..  ..,4.  .  ..J,^  11 
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'  f .     -  uifai'tj    .  >;'i  ..  ^.i;«'4  y».i  •'.•'■.  .^  .^^v*  •  •  •  .  *  •  •■■••.»'■•  •'.•*■.•,.•-'•  ..  •  ■.  i  ...  i>U-o  sq-  II . 
;..iii.-l    ito//|c.-    .'.  .;',..  .  .  .  i .;;,;;;;'.,; 5%   ins,,-  ^%,  Ijis.,  STi   in-,  diainour 
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of  Tu.UOO  lbs.  when  luuiiiug  an  a  t.onip<niu<l.  .Maiiv  pointb  «>l 
inien'sL  in  ilie  design  musi  be  left  tor  furtber  cousideraiioii 
in  anolhcr  atlicle.  Tin's  ln<omoliv€  is  believtd  \o  be  ibe  nio.^i 
interesting  ami  .sijjniHi-ant  (levelopiuenl  in  tlie  <<)nsirurliou  <»l 
very  lieavy  uniis  ami  a  <aieliil  study  leatls  lu  the  conclusion 
that  it  must  be  suoct».ss}ul  iu  priuciple,  tim  ouly  un<*ertaii»li«'S 
iteinj?  in  niinoi-  details.  It  is  well  that  tb*?  .Malh'i  tyi»e  should 
lie  tried  in  this  country  and  tlie  IM)ldne!^^;  ui  Mr.  .Muhlfeld 
and  the  Imilders  in  attacking  tho  prohlem  ««  s«»  large  a  iicale 
is  to  be  coium»*nded.  It  i&  believed  that  if  this  locomotive  is 
suct-esslul,  and  there  is  every  reason  to  Indie^-e  |l  _w(II-4ie,.  k 
will  mark  an  impoitnnt  step  in  the  I'lirther  <levelot»inenl  «f 
the  very   large  trcight   locomotive. 

This  boiler  weighs  117,000  lbs.  with  water,  but  wilhont  tlie 
exterior  fittiugs.  The  weight  of  the  water  aloue  is  ;i3.tM)0  lbs, 
and  that  of  the  tubes  :!7.ooo  lbs.,  the  weight  <\f  the  shell  aud 
fiie-bo.x  without  tubes  l»ei«g  57,000  lbs.  The  shell  {dates  a4~<' 
1  in.  thick,  the  roof  sh«*et  s  in.,  the  front  tulw  sheet  %  in., 
the  back  head  T;^  is.  ^nd  the  throat  sheet  1  in.  The  horizontal 
seams  are  butt  jointed,  se.xtuple  riveted,  with  I'iin.  rivet.s, 
the  joints  being  designed  t()r  70  per  cent  efficiency.  The  cir 
cumferenlial  seams  are  dnulde  riveted  with  1 V*  in.  rivets,  the 
joints  having  an  efficiency  of  50  i>er  cent.  The  working  pres- 
sure is  to  be  2.?r»  lbs.  per  sq.  in.  The  fire-box  is  lOS  in.  long 
by  9G  in.  wide;  S<)  iu.  deep  at  the  front  end  and  7l'  in.  at  the 
l)a«-k  en<l.  The  fiie-ljox  plates  are  of  th<'  following  thickness: 
sides  •■•s  iii-v  crown  7-!«'»  in.,  tulie  sheet  '4- in„  door  sh«!t  5^  in 


111).    I.VIt<.|.>l     HniiMi'lPl      liollli:    IN      Mil      WOKIH. 

m.\ij-i:t    CO.MrOU.ND    I.OCO.MOTIVK 
THE  LARGEST  OF  LOCOMOTIVE  BOILERS. 


M  vii.l  I  CiiMini  SI)   J.<»ci).M<>rivK— M  M  11  \i<>i:i:  &   Oiiio    H.    \l. 


\'h,>  pliutdgiuph  illustrates 'the  enormous  boiler  of  the 
'iii|M)uiid  loconurtive  of  the  .Mallet  type  which  is  bein.sx  buili 
I  he  ,\meri<an  l.oconuilive  (^nupany  at  Scheiieciady  for 
'••  Haltimore  &  Ohio  Hailioad.  It  is  the  largest  boiler  ever 
•iislnjcied  for  a  locomotive,  and  be*  ause  of  th<'  interesting 
'aia.ler  of  ilie  design  a  numbei-  of  the  details  of  c0nslrn<"- 
"II    will   I).,   pirsi'uted   in  this    ioiirnal    when   (be  work   is  fin- 

'"■'1-  '        .  ,: 

111   many   vva.vs  iliis  is  the  most    remarkable- lo«oinotive  eVi»r 

iistnicted.     Its  Iniai   weight    will   be  over  ?.O0.0(>0  lbs.,  all  of 

tiich    IS  on   the   driving   wheels.     It   will   replace   two   heavy 

insolidation   loi omolives  in  pushing  service  over  a  hilly  and 

"ly  crooked   track.     It  is   built  on   the   principle  thai    where 

I'    grades  are  heavy  the  shortest  wheel  base  is  reqtiired  and 

>o  embodies  the  piinciple  of  dividing  the  stresses  i)roduced 

linnishing  a  draw-bar  liiill  of  .S.'>.000  lbs.  (in  starting  i  among 

.    uble  the  number  of  parts  of  running  gear  whiih  have  here- 

ofore  been  applied  in  the  construction  of  ver.v  large  American 

" oniotives.     This  engine  is  expected  to  exert  a  tractive  effort 


r.i  II  1    m     itii     .\Mii;n   \\    1 1  .i  ■  •  \i<>r|\  i.   roMi-vw. 
,     H.M.TI.MORi:    &    OHIO    K.AII.KO.M* 

The  mud  ling  is  (i  ijti.  ^i.de  In  front  and  S'tfi;  wf<k>  at  the  sides 
and  back.  .  ^^:  v 

ThjS  Ijoiler  provides  r>.372  sq.  ft,  «f  heating  surface  in  Um- 
tubes;  2l!»  sq.  ft.  in  the  firehox.  nuikinii  a  tdtal  of  7t.T,Ui  sq  fi.. 
which  is  201  more  square  feet  than  the  beating  stirface  of  the 
big  Santa  Fe  locomotives  illuslrated  in  this  journal  in  .lune. 
l!»o2;  page  1H2-  Tlie  Ilaltimore.  &  (Miio  boibr  has  Ti'.2t»  «4|: 
ft.  of  grate  area.  It  is  :{S  ft.  ."i  in.  buig  from  the  front  to  th*v 
ttrebox  door,  and  the  diameter  at  the  tbiitl  ring  is  N^  it*. 
Us  enormous  size  is  appr<Hiat«'<l  from  the  figure  of  (he  in:i!i 
staniltng  lieside  •*.    v  ,-.  \.   ' 

Tliis  photograph  and  information  are  pr*  si-njed  through   i  i. 
c«HMlesy  of  .Mr.  .1.  K.  .Muliifeid.  (JeiH-ral  Sui>«'rinten<l«Mit    Moli\c 
Power.    Maltimoie   ik   Ohio    Railroad.      The    loiomoiive   will    be 
tested  «m  I  lie  grades  wlwre  jt   is  to  work  ~«ti  the  Italtimore  Ac 
Ohio,  ami   will   then  sent    to    the.  St;  1.rf«iis  Expo.sitiou    l«' 

foiinpai%:»f  the  exhibit  of  thai.  rpa<l. 


.lohn  Keilly.  president  of  the  United  States  Mefallic  Packing 
(\mipany  died  .^pril  19.  at  the  age  of  *'>^  >-ear«.  He  Was  .eott- 
iiecled  with  th"  Pennsylvania  Railroad  for  thirty  one  yeais 
and  had  been  at  the  head  of  the  I'nited  States  .Metallic  Packinu 
Company  for  fifteen  years.  He  was  held  in  hig^h  esle«-in  hy 
his  as.sociates.  subordinates  and  friends. 
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J00,000-POUND   STEEL   UNDERFRAME  FLAT    CAR. 


I'l.VX   AM)  SIDE  KLKVATION  OF  FIFTY-TON   FLAT  CAK  WITH  STEKL 
U^UluBFBAME    AND   TKUSS   KOUS. 
BUILT  BY   THE    MIDDLETOWN   CAB   WOBK8. 


The  standard  Steel  Works  of  Philadelphia  have  received  a 
40-ft/)steel  underframe  flat  car  of  50  tons  capacity  from  the 
Mlduletown  Car  Works,  Middletown,  Pa.,  built  to  the  design  of 
Mr.  Geo.  I.  King,  vice-president  and  general  manager  of  the 
car  works. 

The  underframe  is  in  general  similar  in  construction  to  that 
used  by  this  company  in  other  cars  of  this  and  also  the  box 
type.  It  has  the  unusual  feature  of  truss  rods,  three  in  number 
whirb,  as  shown  in  the  engravings,  extend  from  bolster  to  bol- 


^y'_    f's' 


CBOSS-SECTION    AND   END   ELEVATION. 

ster,  as  shown  in  the  plan.  All  of  these  truss  rods  are  near  the 
center  of  the  car,  one  of  them  being  immediately  under  the 
center  line.    The  car  has  the  following  general  dimensions: 

Ix'ngth  over  end  sills ....  ^ 40  ft. 

<  Center  to  center  of  trucks ^iO  f t. 

Width  over  side  sills 9  ft.  IY2  ins. 

Width  over  flooring 9  ft.  5  ins. 

Heiglit  from  top  of  rail  to  top  of  floor 4  ft.  2%  ins. 

Wheel  fiice  of  truck Ty  ft.  G  ins. 

W.M^'ht    37.840  llKs. 

The  center  sills  are  15  ins.,  33  lbs.  channels  with  the  flanges 
turned  outward.  The  side  sills  are  15  ins.,  33  lbs.  channels  with 
the  flanges  turned  inward.  The  bolsters  are  1  by  12-in.  plates 
for  the  lower  members,  and  %  by  12-in.  plates  for  the  upper 
memliers.  These  have  large  gusset  plates  extending  over  the 
center  sills  towards  the  ends  of  the  car,  and  to  them  are  secured 
the  corner  bracing  angles.  The  end  sills  are  of  bent  plate, 
Vi  in.  thick.    The  needle  beams  are  10-in.  25-lb.  I-beams. 

The  idea  in  supplying  this  car  with  2-in.  truss  rods  is  to  per- 
mit of  constructing  the  car  to  withstand  compression  and 
pulling  stresses,  as  a  column,  and  yet  without  making  the 
center  sills  sufficiently  heavy  to  withstand  heavy  service  shocks 
without  support.  The  truss  rods  are  used  to  secure  the  neces 
sary  strength,  and  yet  permit  of  employing  relatively  light 
center  sills.  The  drawings  show  the  location  of  the  six  4  by  5 
in.  nailing  strips  for  the  flooring. 


Mr.  A.  E.  Mitchell  has  resigned  as  superintendent  of  motive 
power  of  the  Northern  Pacific  Railway  to  succeed  Mr.  H.  D. 
Taylor,  as  superintendent  of  motive  power  of  the  Lehigh 
Valley.  Mr.  Mitchell  is  a  graduate  of  the  Maine  State  College 
and  began  his  experience  as  an  apprentice  at  the  Baldwin  Loco- 
motive Works.  His  first  railroad  service  was  in  the  test  de- 
partment of  the  Pennsylvania  Railroad  in  1877.  He  has  had 
manufacturing  experience,  has  been  signal  engineer  of  the 
New  York,  l.Ake  Erie  &  Western,  mechanical  engineer  of  the 
Chicago  &  Erie  and  in  1892  was  made  superintendent  of  motive 
|)Ower  of  the  Erie.  Three  years  ago  he  went  to  the  Chicago, 
Milwaukee  &  St.  Paul  as  assistant  superintendent  of  motive 
power  and  two  years  ago  took  charge  of  the  motive  power  de- 
partment of  the  Northern  Pacific. 


Mr.  H.  D.  Taylor  has  resigned  as  superintendent  of  motive 
power  of  the  Lehigh  Valley  Railroad. 


Missouri  Pacific  New  Shops — It  is  announced  that  the  new 
main  shops  of  this  road,  which  will  cost  about  |1,000,000,  will 
be  located  at  Sedalia,  Mo. 


M.  •   '^504. 
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NEW    LOCOMOTIVE   AND  CAR   SHOPS. 


McKEES  ROCKS,  PA. 


Pi'rrsBUBu  &  Lake  Ebie  Rauauad. 


V. 


TllK  POWER   PLANT. 


■  II'  power  plant  is  the  heart  of  the  shop  installation  at  Mc- 
K  Rorks.  In  it  is  generated  all  power  that  is  used  in  the 
sill  ;rs,  whether  in  the  form  of  compressed  air,  steam  for  the 
hammers,  or  electricity  for  the  motors  and  electric  lighting. 
Til  d««irability  of  generating  the  power  for  all  these  various 
u.s^s  at  a  central  point  and  then  distributing  it  to  points  of 
consumption  is  emphasized  by  the  thorough  and  substantial 
character  of  the  design  of  this  plant.  No  more  complete  or 
betlcr  equipped  power  plant  has  ever  been  installed  for  use 
in  connection  with  a  railroad  repair  shop. 


I 


KMKKinu    OK    lt)WKl{    IIOUSK,    SlloWINCi    COAL    CAB    OVKR    UNLOADIN*. 
ll'MM'EB    AND    ASH     STORAGE    AI«»VK.  WELL    HOUSE    IN    FOBE- 

GROUNl)   AT   KK.IIT. 


As  was  pointed  out  in  the  initial  article  of  this  serfes  (No- 
\<  iiii)er,  1903,  page  398),  while  the  power  plant  is  situated  some 
i'^iance  to  the  south  of  the  geographical  centre  of  the  shop  lay- 
it  lies  very  close  to  the  centre  of  power  consumption  of 
I"  entire  shop  layout,  including  both  locomotive  department 
'^   '!  the  proposed  car  department  shops,  which  is  the  govern- 
"  •  factor  in  power  transmission.    A  glance  at  the  layout  draw- 
«)f  the  McKees  Rocks  shops,  "in  the  above-mentioned  article, 
!  show,  furthermore,  that  its  location  is  most  convenient 
ilio  operation  of  the  water-supply  system  and  the  heating 
'■m  for  the  shops,  and  also  that  easy  access  for  cars  to 
<oal  and  ash  handling  apparatus  is  here  provided  for  by 
fie  track  connection. 

lie  power  house  is  a  substantial  steel  and  brick  building, 
t.  X  100  ft.  in  size  inside,  with  a  clear  vertical  height  of 
't.  beneath  the  roof  trusses.  It  is  divided  by  a  division 
i  into  a  boiler  room.  38  ft.  wide,  on  the  south  side  and  the 
ne  room,  34  ft.  wide,  on  the  north.  There  is  a  spacious 
incnt.  having  10  ft.  of  clear  height  beneath  the  floors,  sur- 
"ling  the  boiler  and  engine  foundations  and  giving  easy 
'"^  to  the  auxiliary  machinery  and  i)ipinK  systems.  In 
liasement  is  also  located  a  very  convenient  and  well  ap- 
'Ipd  bathroom  and  lavatory  for  the  convenience  of  the  at- 
iants. 

''"'0  important  details  of  the  l)uilding  are  well  shown  in 
•I'lnmpanying  cross  section  and  plan  views  of  the  plant. 
'  h  also  show  the  arrangement  of  apparatus.    The  external 


views  will  show  the  appearance  of  the  power  house.  The 
construction  indicates  a  liberal  use  of  concrete  in  foundations 
and  floors,  tending  to  render  the  plant  fireproof.  Both  the  wall 
and  the  engine  foundations  are  of  very  substantial  construc- 
tion. The  engine  room  roof  is  supported  by  steel  trusses 
resting  upon  wall  columns  ending  in  heavy  brackets  at  the 
top,  as  shown  in  the  cross  section;  the  boiler  room  roof  trusses 
extend  only  from  the  division  wall  to  the  row  of  columns 
placed  in  line  with  the  boiler  fronts  to  support  the  coal  storage 
bins,  the  remainder  of  the  span  being  covered  by  a  separate 
narrow  roof  over  the  coal  bins.  The  wall  columns  in  the  engine 
room  are  enlarged  to  a  height  of  18  ft.  above  the  floor  to  carry 
the  runways  for  the  traveling  crane,  which  is  a  10-ton  hand- 
operated  traveling  crane  built  by  Maris  Bros.,  of  Philadelphia, 
Pa.  This  crane  is  constructed  of  4-ft.  plate  girders  and  has  a 
si)a«i  between  <rane  tracks  of  32  ft. 

The  steam  generating  equipment  of  the  plant  consists  of  six 
Babcock  &  Wilcox  vertical  header  water-tube  boilers,  each  of 
264  h.  p.  rated  capacity  at  150  lbs.  steam  pressure.  They 
are  installed  in  three  batteries  of  two  boilers  each  and  are 
conveniently    arranged    with    intervening    spaces    for    access. 

The  estimated  maximum  load,  including  that  required  by 
the  locomotive  washing  out  plant,  was  1,500  boiler  horse 
power.  It  was  found  that  this  was  approximately  right, 
though  at  the  peak  of  the  load  on  cold  days  during  last  win- 
ter the  load  was  above  that.  Yet  four  boilers  were  found 
sufficient,  and  thus  there  were  two  boilers  in  reserve. 

These  boilers  involve  the  latest  improvements  and  best  ap- 
proved construction  of  the  Babcock  &  Wilcox  Company 
including  recent  improvements  in  pressed  steel  headers  and 
steam  drum  flanges  and  fittings. 

Each  boiler  is  equipped  with  a  Roney  mechanical  stoker 
for  automatic  firing.  Each  stoker  is  100  ins.  wide  and  is 
20  grates  deep.  Coal  is  delivered  into  the  stoker  hoppers  di- 
rectly from  chutes  leading  from  the  overhead  coal  bins,  and 
the  stokers  are  driven  by  a  4%  by  4-in.  Westinghouse  standard 
stoker  engine.  Natural  draft  is  supplied  for  the  fires  by  a 
Custodis  brick  stack,  located  outside  the  boiler  room,  as  shown 
on  the  plan  drawing,  and  connected  to  the  various  boilers  by 
a  breeching  of  structural  steel  and  fire-brick  construction. 
The  stack  is  135  ft.  high  above  the  grates  and  is  8  ft.  in  di- 
ameter inside.  The  fine  connections  are  well  provided  with 
dampers  for  regulating  the  draught  or  cutting  a  boiler  out 
for  repairs.        ■-"-•.•;;...■ 

The  coal  and  ash  handling  equipment  of  the  plant  is  very 
complete.  As  may  be  seen  from  the  layout  plan  (November  is- 
sue, 1903,  page  39fi),  coal  is  delivered  to  the  i)ower  plant  by  a 
spur  track,  leading  past  one  corner  of  the  boiler  room.  This 
track  passes  over  a  receiving  hopper,  into  which  the  coal  may 
be  dumped  directly  from  hopper  cars.  The  coal  thence  passes 
through  a  proper  grating  and  is  hoisted  by  an  endless-chain 
bucket  conveyor,  of  the  Heyl  and  Patterson  type,  to  the  top 
of  the  building.  From  here  it  is  dumped  onto  a  horizontal 
conveyor,  which  deposits  at  the  points  desired  in  the  storage 
bins  located  in  the  upper  part  of  the  boiler  room  and  arranged 
to  feed  into  the  stoker  hoi)pers  directly  by  chutes.  The  hoist- 
ing mechanism  is  operated  by  a  lO-h.  p.  Crocker-Wheeler  mo- 
tor in  the  basement  and  the  horizontal  conveyor  by  a  TV^-h.  p. 
motor  of  similar  make;  the  actual  power  required  by  the  two 
conveyors  when  running  is,  however,  about  7'/^  and  4  h.  p.  re 
spectively.  The  capacity  of  this  hoisting  and  conveying  equip- 
ment is  40  tons  per  hour,  the  total  storage  capacity  of  the 
coal  bunkers  being  200  tons. 

The  ashes  are  handled  by  the  same  hoisting  conveyor  as 
is  used  for  the  coal,  a  storage  pocket  for  the  same  having 
been  ananged  upon  an  elevated  structure  above  the  coal  re- 
ceiving track.  In  this  way,  when  a  carload  of  coal  has  been 
dumped  into  the  receiving  hopper  l>elow,  th^  car  may  be  titil- 
ized  for  removing  the  ashes  without  further  shifting — they  are 
merely  dumped  from  the  hopper  above.  The  ashes  are  handled 
from  the  ash-pits  beneath  the  boilers  by  special  wheelbarrows 
and  then  dumped  into  the  hoisting  conveyor,  which  may  be 
arranged  to  deliver  at  the  top  into  the  ash  hopper  side.  The 
coniplotf  arrangement  of  (his  coal  and  ash  handling  syBtem 
of  conveyors   is  clearly   shown   by  the  cross-section    drawing 
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100,000  POUND    STKEL   UNDERFRAME   ELAT    CAR. 
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The  Standard  Steel  Works  of  I'liiladelphia  liave  received  t;. 
4(i-tt.  steel   iiiMierfiame  flat   i  ar  of  ."ift  tons  rapaeity  from   thr 
Mitldleiowii  Car  Works,  .Miiidleiowii,  I'a.,  built  to  the  desigi)  (»r 
Mr.  Geo.    1.   IviiiK,  vice-president  and  gen«*ral  manager  of  tin 
car  works.  .  ;.    ,:  .• 

The  imderfranie  is  in  general  similar  in  construction  to  that^ 
used   liy  tliis  company   in  otiier  cars  •)f  this  and  also  the  liox 
i>|)<'      li  has  tlic  unusual  ft-atiire  of  (niss  rods,  three  in  numloM 
whirli.  as  shown  in  the  t-nuraviims,  e.xlend  from  holstf-r  to  In. I 


«,'l«»SS-SKCTIo.\      \.M»    K.M>    KLKV.VTIOX. 

sicr,  as  s>)own  in  the  plan.  All  of  these  truss  rods  arp  near  lh<' 
renter  of  the  lar,  one  of  them  heinji  immediately  under  tin- 
renter  line.    The  car  has  the  following:  general   dimensions: 


-•  .«  -f  ■•  ■•»•  •  ' 


•   •    •  •  -•    •    •-•  ••    •^»V  I  i. 

...0  fr.  1»/.  in.s 
..  .U  ft.  Tt  ills 

i:.*.>.  ;>■.  i^..-. ;  V .  .4  ft.  '2\h  ins. 
'".r.  .  .vtlv^'. . .  .r»  ft.  (tins. 


I.'iiuili  <i\»-r  i'JhI  *iill-i 

<  'iiilcr  lo  center  of  truclts 

Willi  h  t>ver  side  ^ill.s , 

Willi li  ovt-r  tloorinji; 

l!ci;:lil  fnun  lop  of  rail  lo  tup  of  tloor 

Wlii'i'l  |".iii-  of  iiiick 

W.i-lit :!7..S4(>  11.-; 

The  center  sills  are  I.',  ins..  33  lbs.  channels  with  the  flanges 
turned  outward.  The  side  sills  are  ir»  ins  .  33  lbs.  channels  with 
the  ttaiiKcs  turned  inward.  The  l)olsters  are  1  by  I'-'in.  plates 
lor  the  lower  members,  and  %  by  l;i-in.  plates  for  the  upper 
nii'inlieis.  These  have  large  gusset  plates  exteniling  over  th»' 
center  sills  t()wards  the  ends  of  the  car,  and  to  them  are  secured 
the  rorner  biai  ing  angles.  The  end  sills  are  of  bent  plate, 
',   ill.  tlii<k.     Tlie  needle  bt^ams  are  10-in.  25-lb.  I-beams. 

Tiie  iilea  in  supplying  this  car  with  2-in.  truss  rods  is  to  per 
mit  of  <onstruiting  the  (ar  to  withstand  compression  and 
I)ulling  stresses,  as  a  column,  and  yet  without  making  the 
center  sills  suf!i<iently  heavy  to  withstand  heavy  service  shocks 
witlioiit  support.  The  truss  rods  are  used  to  secure  the  neres 
sary  strength,  and  yet  permit  of  employing  relatively  light 
center  sills.  The  drawings  show  the  location  of  the  six  4  by  '. 
in.   nailing  strips  for  the  flooring. 


Mr.  A.  E.  .Mitchell  has  resigned  as  superintendent  of  motive 
power  of  the  Northern  Pacific  Railway  to  succeed  Mr.  H.  I). 
Taylor,  as  suiterintendent  of  motive  power  of  the  Lehigh 
Valley  .Mr.  .Mitchell  is  a  graduate  of  the  Maine  State  Collegi 
and  liegan  his  experience  as  an  apprentice  at  the  Ualdwin  1-oeo 
motive  Works.  1 1  is  first  lailroad  service  was  in  the  test  de 
parlmeiit  of  the  I'ennsylvania  Railroad  in  IS7i.  lie  has  had 
nianiifacturing  e.vperienee,  lias  been  signal  engineer  of  i  Im 
New  Vork.  Lake  Krie  &  Western,  meehani<al  engineer  of  the 
t'hi«ago  &  Kiie  ami  in  IK'.cj  was  made  siipei  iiilendent  of  motive 
power  of  till'  ICi  ie.  Three  years  aj;o  he  weiiL  to  the  Cliicago. 
.Milwaukee  &.  St.  I'aiil  as  assistant  siiperinlendenl  of  motive 
power  and  i  wo  years  ago  look  iliarge  of  tln'  motive  pdwer  de 
parlment  of  the  Noithern  I'acitk-. 


Wx .  11.   i>.  Taylor  has  resigned  as  siiperinteiident  of  motive 
I)Ower  of  the  Lehigh  Valley  Railroad. 


Missouri  P.vcific  Nkw  Siiurs — It  is  announced  that  the  new 
main  shops  of  this  road,  which  will  cost  about  |L000,000,  will 
be  located  at  Sedalia,  Mo. 


M. 


AMKh'IOAx\    EiXGJNKER    AM)    KAILHOAJ)   JOUIlNAfi 


169 


NEW    LOCOMOTIVE   AND  CAR    SHOPS. 


.M<  KIOKS  HOCKS.   PA. 


I'iiri'»«lilitf  i;  Lakk  JOimk  R.iiiiiwiAtt. 


^^ 


ijii:  rowi  u  i-L.Aii!.r, 


|Ki\v«T  ])lant.  is  tho  heart  of  the  shop  iiistaUatiou  at  Mc- 

itiK-ks.     Ill  it  is  genoratod  all  iMiwcr  iliat  is  used  in  the 

wlicthf'i"  in  till'  form  of  roiiipK's.scd   aji-.  st«^ara  for  th<' 

IS.  or  electricity   for  iIk;  motors  and  electric   lightiim. 

>)ral)ili.i.v  of  Keiiei-aMti);  Uic  power  for  all  tliese  various 

it   a  central   iioint    and  theii  disiril)ntini5  it  to  points  of 

million    iscni|)liasized    by    the   thorrtimh    and    substantial 

u y  of  the  desiyn   of  this  plant.     Xo  more  complete  or 

<  (|iiipp<'d   i)0\ver  plant  has  ever  tieeii    installed   for  use 

i.cction  with  a  railroad  repair  slioj). 


■  ■■i" 


/V/.  -;:  .;. 


r 


Mf 


^HJMK  ^^^i 


i;nii;  op   I'uWKi!   iioisi:.   siiuwiM,   <<) vi.  <  \u  ••VKij   i;nu»\ihn<. 
•ri'ii;    AMI    ASH    f>i'<>i!\M.    aimivi  .        wfi.i,    ikm  si,   in    ixnti;- 


wa^  j>oiiil«.d  out,  in  ihe  Initial  aftiv.Uj. of  this  seri'ea  iXo- 

•  V.  ITto::,  pan"'  :!!tS».  white  tlw  pewcr  plant  is  situated  some 
■'<■<■  to  the  south  of  the  yeofirajdiical  centre  of  the  shop  lay 
it  lies  very  eloso  4o  the  eentro  of  power  eonsnmpt ion  of 
lit  ire  shop  layout,,  intlndiiis  hoth  loeomotive  tlepartijjem 
he  proposed  car  depart nient  shops,  wliich  is  the  jioveni- 
'  Mir  ill  power  transmission.  A  f;lan«o  at  the  layout  draw- 
"  I  he  AlcKees  K<Mks  sliops,  in  the  ahove-menlioned  arti<le, 
-how,  fin  til.  rniore,  that  its   location    is  most  coiivenieui 

■  •■  <ipcraiioii  of  the  water  supply  system  and  the  heatiti;; 
•'I  for  the  shops,  and  also  that  easy  access  for  cars  te 
"ill  and   ash   hamllin.s;  apjiaiatiis   is  here  itrovided   for   by 

•  track  conne<:tion;  -  . '.' 

l><>W(>r  house   is  a  suhslaiitial   steel   and   bric]<   IiiiildiiiK, 

^    H*"  ft.   in  size   inside,   with   a  clear  v<T)ical   heipht    of 

heiiealh    the   niof   trusses.      It   is   divided   by   a  division 

niift  a  Itoiler  room.  38  ft:  wide,  on  the  south  side  and  the 

'  "  ritojii.  34  ft.   wide,  on   the  nortli.     Tliere  ii?  a  spacioiis 

"III.  havitij;  1(1  ft.  of  clear  Iieiubt  heuealh  the  floors,  sur 

nir  the  boiler  and   eimiiie   foundations  and  Kivinji  easy 

'"   the  auxiliary   ma<-hinery   and    piping   systeuis.      In 

i^eiuent  is  also  locatei,i  u  v^ry  f^oliveiiient  and   w<dl   a]i 

'I  liatlirtMini  and  lavator.vfo^  tlte  jcoiiven leave  of  tho  at- 

i  inporf atit   details  ;<^iP  the  Imildfns  aW  well    shown    in 

enipanyfnfj  ciTTJw  Vftoj^tjon   and    plan   views  of  (he  plant. 

'    alsm  show-  the  arranjr<^m»'nt  of  apparatiifi     The  external 


view:i  will  show  tlie  a{Mi<^raiH^  oF  tite  p6w  house.  The 
construction  iuilicates  a  lilK-ral  use  tii  coiun-ete  in  foundations 
and  floors,  tending  to  ren«J«r  the  plant  fireproof.  IJoth  the^  wall 
and  the  engine,  fouudatiotts  are  of  very  substantial  construe 
tion.  The  engine  room  roof  is  supiM)rtcd  by  steel  trusses 
resting  upon  wail  columns  ending  in  heavy  brackeib  at  tlie 
top,  as  shown  in  the  cross  section;  the  boiler  room  roof  trusses 
extend  only  from  the  division  wall  to  the  row  of  columns 
placed  in  line  with  the  boiler  fronts  to  support  the  coal  storag*- 
liins.  the  remainder  of  the  span  being  covere<l  by  a  separate 
narrow-  roof  over  the  coal  bins.  Tl«v  wall  colutuns  in  the  engine 
room  are>nlai'ged  to  a. /height  of  ISft.  *lK»ve  the  floor  to  carry 
the  runways  lor  the,  Ifaveliu^  crane,  which  is  a  U«-ton  haii<J 
operated  traveling  crane  built  by  .Mat:is  Bros.,  of  iliiladelphia, 
Ta.  Thi^s  cra.ne  |s  »<((»nstructed of  J-fi:  plate  )!^r«i«rs  and  has  a 
s|»ati  lietwfeen  <'raji^  tracks  of  VI  ft- 

The  steam  Reiterating  «|uipnKiri  of  ilie  plant,  consisis.of  sij( 
I {abcock  &  Will  ox  vertical  head4'r  wai^r  tube  lioilcrs.  each  of 
2U4  h.  p;  rated  i-a(»a<-ity  at  ino  ttis.  steam)  pr<'ssur<».  They 
.lie  installed  ill  three  batteries  ot  two  beilers  ea<h  and  are 
conveniently    arranged    ■with    intervening    sjMices    for    access. 

The  esfimaied  maximum  load^  iniluding  that  n^quired  by 
(he  loi-omotive  washing  out  plant,  was  l.r.on  boiler  hor.s.- 
power.  ;  It .  w^Sirfwnd^^t^  ''yvf&-  approximately    right . 

though  at  the  peak  of  the  load  oiS  cold  da.vs  during  last  win- 
ter the  load  was  aliove  that.  Vet  foUr  boilers  were  found 
siiflicientj  and  thus  therewere  two  boifers  in  reserve. 
:-Th**^®  boilers  iiiVolye'  the  latest vfniprovenivnts  and  best  ap- 
l)roved  constructiop  '  of  tjiifi  Babcwk.  *  WikHix  (Company 
ini-luding  recent  imtnovenieut.s  in  presseil'  steel  headers  «ud 
st<>am  (Irtim  tlanges  and  fiiiin.us. 

Each  Ijoiler  is  e(j«ipt>ed  with  a  Hoiiej-  ipectianical  stoker 
lor  automatic-  firing,.  Ea<h  stoker  .is  W»9  in».  wide  and  is 
L'o  grates  deep.  Coal  .is  delivered  into  the  stoker  hoppers  di- 
rectly from  (butes  leading  from  the  overh<a<l  coal  bins.  an<l 
the  stokers  aire  driven  by  a.  A^-i  by  4-ihi  Westinghouse  standard 
sioker  engine.  Xatural  draft  Jk  ^nppUed  for  the  fires  by  a 
Custodis  brick  stack,  located  (uitside  the  b«»iler  room,  as  shown 
on  the  plan  drawing,  and  connei  ted  to  the  various  boilers  b\ 
a  breecbing  of  structural  steel  and  firebrick  c«»nstruction. 
The  stack  is  f35  tt:  high  above  the  grates  and  is  8  ft.  in  di- 
ameter inside.  The  flue  connections  are  well  provided  with 
dampers  for  regulating  the  ilra Ugh t  or  ciatinga  .toiler  eut 
lor   repairs.        // ...' ;'         ..'■■''.  V\^  .:■•'.-":./ ';    '' 

.'Tjiercoai  and  ash  handUng  equipment  of  :t^fe' plant  is  very 
complete;  ,\suia.v  lie  s***""  from  the  layout  plan  (November  is 
sue.  ll^tCr.  (»ag«'  ;>f^<!).  coal  is  delivered  to  the  power  plant  by  a 
spiu'  traik.  leading  i«ist  ttnecorner  of  the  boiler  rooni.  This 
traik  passes  ovt*rij-«t;elvingho^i^r^^  wliich  the  coal  may 

be  <lump<M  *11re<liy. from  hopper  cars.     Th«v foftl  .fhetjce  passes 
thiontrb   a   jtroper  .irrating  and    i.-;  hoisied   by  an   endless-chain 
biuUei  i-onveyor.   of  the   Heyl   a-nd;   Patterson   type,   to  the   top 
of  the  building.     Krom   here  it  is  dumped  .onto  a   horizontal 
conveyor,  which  depo.sits  at  the  ttoiiltg  desired  in  the  il;torage 
iiins  lo.atcd  in  the  lipjH^r  part  cd"  the  boiler  room  atid  attanged 
to  feed  into  the  stoker  hopper.-*  directly  by  chutes.     The  hoist 
ing  m 'chanism  is  op*>rate<I  hy  a  HMi.  p.;  ('K)cker-\Vheeler  flio 
lor  in  the  basement  and  the  horizontal  Conveyor  1»y  3  T'^-h-  P 
motor  ol  similar  make;  the  actual  power  required  J»y  the  two 
•  onveyors  wJien  running  is.  bowevcr.  .about  "':;  and  4  h.  p.  re 
.spei'tively.     Tlie  <  apacity  of  this  hoisting  and  conveying  equip 
n»eut 'ls;4ft: ;f!<>»5*  1'^'*  hour,   the  total  , storage  cafiaxMiy   of  the 
coal  bunlcers  being  tiOft  tons. 

The  ;?sbe.<  are  handled  by  the  same  lioistiti^  conveyor  as 
is  used  for  the  «*f««l.  a  s.t.«»raK<'  pocket  for  ttw*  .<ame  having 
been  anange^l  liiMin  an  elevated  struc'tu re  abov^'  the  i-oal  re- 
ceiving tTaek.. In  this  way.  when  a  carload  of  coal  has  been 
dmnpeil  iii(<»  the  re<eiviuf;  hopper  below,  th"',  lar may  be  ntil 
ized  for  removing  the  ashes  witlioiit  further  shifting  -they  are 
meffdy  dumjied  from  the  hopper  alMtve.  Tile  ashes  are  handled 
tiiint  the  aslipit>s  beneath  the  boilers  b.vsr>e«-ial  wheelbarrow? 
and  then  dumped  info  (he  hoistfing  conveyor;  which  may  be 
arranged  to  deliver  at  the  top  into  the  a.sh  hopper  side  The 
.(unplcte  arrangement  of  this  >->w^  and  ash  handling  sN.'^feni 
of  coHveyiws   Hi  clearly   .shown    by  Ihe  crofissection    drawing 
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of  the  plant.  Tho  vertical  hoisting  conveyor  is  located  just 
outside  the  south-oast  corner  of  the  boiler  room;  the  chutes 
used  to  direct  either  coal  or  ashes  into  it,  as  well  as  the  motor 
driving  it,  being  shown  in  the  basement.  At  the  top  are  lo- 
cated the  deflecting  chutes  for  delivering  either  into  the  ash 
bin  or  into  the  coal  storage  system. 
The  construction  of  both  the  ash  storage  bin  and  the  coal 


YmmmA 


r'l.W   OF  (  I  NTKAT.   I'flWKI!  STATTOV.   T'OR  TTIF,  T.K.ITTTM.  TIFATI XC.  AND 

I'OWF.n   TRA\S*MrSRTOX    SYSTEMS. MC    KFFS   ROCKS 

STTOI'S.    PITTSRrHCTT    .^-    T.AKF    FRTF    RATT.ROAD. 


Storage  hoppers  is  well  shown  in  the  cross  section.  The  ash 
bin  is  of  concrete  upon  steel  framework,  with  the  lowest  point 
of  the  hopper  IC  ft.  above  rail  level.  The  coal  hoppers,  six 
in  number,  are  of  similar  construction,  with  their  outlets  12 
ft.  above  the  boiler  room  floor.  The  coal  outlets  are  controlled 
by  special  gate  valves  operated  from  the  floor  by  chains  pass- 
ing over  the  wheels.  The  coal  is  distributed  to  the  various 
pockets  by  the  horizontal  conveyor  shown,  which  may  be  ar- 
ranged to  dump  at  any  point.  A  protection  for  the  top  of  the 
hoisting  c»>nveror  is  provided  for  by  a  small  enclosure  above 
thp  roof:  this  is  well  shown  in  the  ex(«>rior  view  of  the  powor 
plant. 


A  very  complete  system  of  boiler  room  auxiliaries  has  be' 
installed  in  the  plant.  The  boilers  are  fed  by  two  outsi<i 
packed  Worthington  pumps,  with  "pot  valves,"  having  9-i 
steam  cylinders,  5-in.  water  cylinders  and  a  common  10-i 
stroke.  Water  is  delivered  from  these  pumps  to  the  boile 
through  a  Goubert,  hot  water  heater  of  1.000  h.  p.  rated  c 
l)a<-ity.  The  main  feed  line  to  boilers  is  of  brass  pipe  an 
fittings  throughout,  and  to  further  minimize  any  danger  fr( 
iuterruptinn  of  feed  water  supply  the  feed  line  forms  a  loc 
so  that  any  section  may  cut  out.  In  addit.ic.n  to  thf  boilc 
feed  pumps,  there  fs  a  large  16-in.  by  10V,-ln.  by  10  in.  strni 
Worthington  fire  pump  in  the  engine  room  basenienl,  which  : 
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power  house,  as  shown  in  the  view  of  the  building.  Water 
is  delivered  from  this  well  by  two  Worthington  6-in,  centrif- 
ugal pumps,  which  are  direct  driven  by  60-h.  p.  Crocker- 
Wheeler  motors,  each  unit  being  capable  of  delivering  1,000 
gallons  a  minute  against  a  head  of  9C  ft.     These  centrifugal 


Tfrefi/c^  TO 


CROSS-ShXmON  OF  POWER  HOUSE,  SHOWING    ARKANOEMEXT  OF  APPA- 
RATUS  AND  ELEVATED  COAL  AND  ASH  STORA(^E   SYSTEMS. 


(a|)able  of  throwing  four  1%-in.  fire-streams.  This  is  con- 
lu-cted  to  a  system  of  high  pressure  fire-mains,  leading  to  hy- 
<i rants,  located  at  convenient  positions  on  the  shop  grounds. 
There  is  also  a  low-pressure  water  pump  for  supply- 
ing water  to    the    lavatories    and   other    low-pressure    water 


pumps  are  located  down  in  the  well  pit  at  a  level  above  the 
water,  as  shown  in  the  accompanying  engraving  from  a  photo- 
graph taken  looking  vertically  downward  upon  them;  this  is 
a  remarkable  photograph,  corresponding  as  it  does  to  a  plan 
drawing,  and  it  was  taken  under  great  difficulties  by  Mr.  R.  T. 
McMasters.    of    the    engineering    department    of    tho    system. 


^*-J{ 


^"II.KK     l!(K)M,     .SHOW  I.Nd      COAl,     CUI  TKS      J-KO\l      SH)KA».K     llt)l'l'ERS 
An()\K.       IJMtCOCK     AND    WILCOX    nOlLERS. 

.s«.|-vico  through  the  sho))  buildings.  The  latter  pump, 
which  was  built  by  the  Warren  steam  Pump  Company  is  an 
^■in.  by  6-in.  by  12  in.  stroke  pump  of  300  gallons 
i'fr  minute  capacity.  A  superheater  drip  discharge 
I"iMip,  6  by  I  by  6  in.  in  si/c,  automatically  controlled,  com 
I''''te  tlie  auxiliary  equipment. 
Water  is  supplied  lo  the  plant  from  a  large  well  outside  the 


lEKI)    WATER    IIKATKRS     .\,.VI)    WtlLKU-FKED    I'UMPS     IN     ROILPR    ROOM. 
STOKER   ENGINE    AT  RKiHT. 

The  si)aco  in  tlie  well  is  large  enough  to  accommodate  two 
additional  pumping  units.  These  pumps  deliver  the  water  to 
the  top  of  the  Kennicott  water  softener  near  hy.  which  has 
been  described  in  recent  issues  of  this  journal,  where  It  is 
chemically  treated  and  then  flows  by  gravity  to  the  various 
pumps  in  the  power  plant.  There  are.  of  coiirm»,  the  n*»c*»OT«rT 
by  pass  connections,  so  that  raw  water  may  be  'leHv«»r«»d  di 
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<t[  thr  plaiii.  Ill-  \'iin;ii  lioi^iiiii;  <-i»h\"-\<pj  i,-  i(»i,(i>(i  Ju^.l 
iMiisifje  the  s^ltllh.-^ast  conior  of  ihr-  Itoilcr  room;  tho  vhvitcs 
usf^d  to  fjirwt.ojthor  foal  or  a?ilM.'s  into  it.  as  well  as  tho  niofoi- 
Irivinji  .ft,  ,bMH|t;  sliown  ill  the  hasotnent  At  the  top  arc  lo- 
ratiMl  tlir  <1«IU<  tiiijtr  ilrnh's  for  »lcltv<'riiis  pitfier  into  .the  asli 
lull  or  iiitoliic  coal  stoia^;(;  sysLeni. 
The  const rrirtion  of  both   the  ash  Storayo  bin  and  the  t'oal 
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su'M'S.  I'll  rsr.t  i!<.ir 

-forasp  hopix'.rs  Is  well  shown  in  the  cross soi-tinn  Tho  ash 
l»in  is  of  concreLr  iipon  steol  rninnwnrk,  with  tho  lowest  jiojivt 
of  thp  hoppor  IC  ft.  ahovo  rail  JcvoL  Th>  ( oal  hop])r'rs;  six 
in  nunibr-r.  am  of  similar  ronstnir-tion.  with  tlirir  outlrts  12 
ft.  ahovr  rhe  bnilor  room  door  Tho  coal  oufhts  aro  cnntrollorl 
l.y  pppcjal  gate  .vJKlYosopf^ratprl  from  tho  floor  liy  ohains  pass- 
inp  oyer  tho  whf^»Is  TltJf*  r^Kjf  is  fli.sfrihnto.l  to  tlm  various 
riockotR  by  tho  horizontal  f-nnvryor  "slmwn.  \vhi<h  may  ho  ar- 
I  .ihu<m|  to  dump  at  any  point  A  protrrtion  for  tho  lop  of  tho 
(loisfinir  .ooiiv4>yor  i.'~  providofj  for  by  a  small  ondosuro  ahovo 
Mir  roof  "   ^bown  in  tin-  .vdri..  .r  n,.    jiowor 

plant 


i.MyF  itMi    nA.iinoAn. 

.V  vory  (•oniploto  syntoni  of  boihr  room  anxiliarios  has  h> 
installod   in  (ho  plant.     Tho  hoilors  aro  fod  Ity  iwo  ontsi 
paokod   "WortliiiiKfon    pnmiis.    wilh    "pot    valvos. "    iiavinu   !' 
stoam   fylindois.   ."» in.    wator   oyli!i<l«'is  and   a  rominon    1<» 
stroko.     Wator   is  dolivorod   from   tlKPo   piimp.^   lo  llio  l»orI< 
ihroMLili   a    OonlKMt    hot    wat<i-   hoafor  of   1 .000  h. -p.  ;-rated  ^'' 
parity      Tho   jnain    f<'od    lino    to   hoihMs   ig   of   hras^s   pipo  ai; 
lltlinu!^  throuuhont,  and  to  fnithor  minimizo  any  dansor  tt< 
intorrnp' '"II   "f   food   watoc  sii|iply    iho   food    lino   lorms  a    lo- 
.•^o   that    any   soolion    may   riit   out.      In    ad>lftir!t   to  fli','   In-  ' 
food  punip<.  thoro  Is  a  largo  Ifi  in    by  tO',-1n.  1>y    lOini.strol 
W  nif  liin;',(<in  liioiinmp  in  tho  enpiiio  room  tiasi-nuiit,  vfbirh 
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power  liousp,  as  sTitfwh  in  the  vi<'W  of  the  building.     Wator 
i.s  (leiivoierj  ironi  tbis  wHl  by  two  Worthington  •Jin.  centrif 
iigaj   iHimpK.  whi/'h  are  direct -drivett  by    BO-hr  p.  Crocker 
\Vhenler  ui()tors.,oacti   unit  beiing  cai»ahle  of  delivering  1,000 
lilous  a  minijfe  a^ainf-'t  a  head  «ff<»ft^.    These  centrttu pal 
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upalile  of  tbroAvJng  four  I'/^in.  fire-streams.  Tiiis  is  cc(n- 
:•■<  ted  to  a  system  of  liigb  pressure  fire-mains,  leading  t(»  hy- 
hants,  located  at  conveuieut  positions  on  the  shop  grounds! 
iliofe  is  also  a  low-pressure  water  pump  Cor  supply- 
!»g  vwji'  1    ■"    the'  lavatoVies    and   othei*^  4aS*hur»'^\irf  ^w'?'^*^'' 


pumi»s  are  located  down  in  the  well  pit  at  a  level  above  thr 
water,  as  shown  in  the  aceompanying  engraving  from  a  photn 
graph  taken  looking  vertically  downward  upon  them:  this  i.s 
a  rentiirkahle  photograph,  corre-sponding  as  It  doe^  to  a  plan 
drawing,  arid  it  waK.taKeii  iihder  gt^at  <1ifficult|e«  by  Air.  R.  '1~ 
xir.viMsh'|-s.:;,.pf   tJ«v  enginecrlni^./JdH^  '      '    '"  • 


iijijl    i:<H*»M.    siici\\i\<,    ((»\i,    till  ii>    ii:»i\i     >iMK\<.).    imcn  i:^ 
\r.n\i        KM-.iorlv    AMI    xywicox    nuii.i.its. 
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I  f  I  !•     W\T+;K    liKAlKUS      \NH     iaHIj:U->T:l.l»     ^TMI'S     IN     1IIMIJTR    ROOM. 
.    STUKI-R,  f  V<.TXr    AT    i:l(,T?T. 


•'uir      linous:!!      liic     slioj*     Iniildings.     Tlic      hiinr      pump.  Tii.-  ^I>;i' •'    in    liie   well  is   laigt    <iiiMi;;ii    i.>   ,!•  >  ..ininodatP   two 

hich   was  built  jiy.the  Warren  Jstea.n   riuuu  lomiiany   i.s  an  additional  iMunping  units.     The.«c  pumps  deliver,  the  water  to 

I      by     t;  in.    by;     I;!  in.     siVok<v    rMnup    of    awv    gaiV»h:>':  tbo  ;*fHi>  of  »b^  near  1»5%  wWMi^ljas 

Miiinito'  .  V?aps^itjv'-".i\:;.-'N  d  t  J  p      ^liPcharRf  I  lopn    desjrihed   ill    rrcent   issues  »f  this  journal.   w"h*»r«lt   if 

"luip.  i;  l(\    1  Ivy  (>  111.   in  siy.«V  automatically   controlled,  com  choniicany   treafrd   and    th^n   flowp  hy  ;'ravity   to   tho   vaHouR 

'•''<•    tin-    aii\ili;iry   f-qnipmenl.      :   ,  pumps  In  the  power  plant.     There  are.  of  roiirsp.  the  n#»<»«»«s»arT 

^Va^er  is  ;,nppli<d  lo  the  pl;nir  rv<>ni  a  l^rr.c^  well  out.f5ide  the  bypiaRs'  ronnectloiu,  r,o  iJvat   <"«w  \v3t«r  may  bo    ieliverM  di 
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rect  from  the  well  to  the  pumps,  if  desired,  or  in  emergency. 
In  addition  to  the  boiler  auxiliary  pumps  there  is  installed 
in  the  power  plant  a  complete  eqtiipment  of  steam  pumps, 
including  a  cold  water  pressure  pump,  a  hot-water  jjressurc 
pump,  a  high  pressure  testing  pump,  etc.,  for  use  in  connection 
with  the  new  system  of  boiler  washing  and  testing,  which  is 
being  installed  at  the  McKees  RockS  roundhouse  and  shops. 
The  hot  and  cold  water  pressure  pumps  are  both  compound 
steam  pumps,  with  cylinders  12-ins.  and  18  ins.  by  12  ins.,  with 
common  18-ln.  stroke,  and  each  has  a  capacity  of  about  1.000 
gallons  per  minute.  The  high  pressure  pump  for  testing  of  lo 
comotive  boilers  has  cylinders  of  6  and  2V^   ins.  diameter  bv 


IMA.N    VIKW    OF    .MOTOB-UIUVK.N    CE.N  TKIFL  i;AL    W.\TKK-SriM'I.Y     PU.MI'S. 
IN    WELL    PIT. — VIEW    T.\KEN    LOOKING  VERTIC.\I.I.Y  D<)WNWAR». 

6  ins.  stroke,  and  has  a  capacity  of  30  gallons  per  minute 
against  a  pressure  of  300  lbs.  The  latter  pumps  were  all  sup 
plied  by  the  Warren  Steam  Pump  Company.  The  piping  for 
the  pumps  is  carefully  arranged,  so  that  nearly  any  pump  ( an 
be  quickly  connected  up  for  any  service;  in  this  way  a  com 
plete  interruption  of  any  of  the  different  services  is  almost 
impossible. 

The  arrangement  of  the  apparatus  in  the  engine  room,  as 
well  as  in  the  boiler  room,  is  indicated  in  the  plan  drawing. 
The  electrical  generating  units  and  the  air  compressors  form 
the  principal  part  of  the  engine  room  equipment,  but  there 
are  also  the  two  motor-driven  centrifugal  pumps  for  the 
heating  system,  at  one  end,  and  the  three  balancer  units  for 
the  4-wire  multiple  voltage  system  and  the  arc  lighting  sys- 
tem, at  the  side,  next  to  the  switchboard.  The  centrifugal 
hot-water  pumps  at  the  west  end.  together  with  the  two  large 
water  heaters  at  the  west  end  of  the  boiler  room,  will  be  re- 
ferred to  in  the  following  article  of  this  series  in  connection 
with  the  shop  heating  system,  which  is  operated  on  the  hot- 
water-recirculating  system;  the  heaters  are  used  to  heat  the 
circulating  water  for  the  radiators  while  the  centrifugal  punii)S 
serve  to  force  the  water  through  the  heating  j)ii)e  system. 

The  two  air  compressors  are  located  between  the  centriftigal 
pumps  and  the  main  engines,  as  shown  in  the  foreground  In 
the  engine  room  view.  These  are  the  well-known  "Imperial"' 
tyjie  of  air  compressors,  built  by  the  Rand  Drill  Company,  and 
supply  compressed  air  for  the  various  uses  about  the  round- 
house and  shops.  Each  machine  has  a  capacity  of  compress- 
ing 1,000  en.  ft.  of  free  air  per  minute  to  a  pressure  of  ion 
lbs.  per  sq.  in. 

The  electrical  generating  units,  of  which  there  are  four, 
consist  of  standard  Westinghouse  single-acting  non-condensing 
compound  engines,  direct-connected  to  Westinghouse  dyna- 
mos of  the  multipolar  engine  type,  with  outboard  bearings. 
The  engines  have  cylinders  14  and  24  ins.  in  diameter  with  a 
14-in.  stroke  and  operate  at  a  normal  speed  of  280  rev.  per 
min.  Their  rated  capacity  at  this  speed  and  with  the  normal 
steam   pressure  of  150  lbs.    is   2^0  h     p.     These   engines   are 


equipped  with  the  usual  centrifugal  type  of  shait  governor, 
and  are  designed  with  particular  care  with  reference  to  speed 
regulations;  they  all  have  similar  characteristics  in  this  re 
spect,  so  that  the  power  delivered  is  proportional  to  the  load. 

The  engines  are  conveniently  equipped  with  an  elevated 
platform,  permitting  access  to  the  throttle  valves  and 
valve  gear,  this  platform  leading  from  one  engine  to  another. 
Practically  the  entire  operation  of  the  engines  is  controlled 
from  these  points.  The  arrangement  of  the  generating  units 
is  well  shown  in  the  engine  room  view  presented  herewith. 

The  generators  are  direct-current  multipolar  machines  of 
the  direct-connected  engine  type  and  each  has  a  capacity  of 
loO  kilowatts  at  a  voltage  of  240  volts.  These  generators  are 
over-compounded  sufficiently  to  maintain  the  voltage  through- 
out the  entire  range  of  load  and  overload,  and  each  machine 
is  guaranteed  to  be  capable  of  carrying  an  overload  of  50  per 
cent,  above  its  rated  capacity  for  one  hour  immediately  follow- 
ing a  24-hour  full  load  test  and  ovenoals  of  75  per  cent  of 
short  intervals.  All  the  generators  feed  to  common  bus  bars 
on  the  switchboard,  which  causes  the  total  load  delivered  to 
be  shared  equally  among  all  the  machines  in  service. 

In  the  design  of  the  electric  generating  equipment,  it  was 
estimated  that,  at  the  "peak"  of  the  load,  which  will  come  in 
the  winter  months,  when,  in  addition  to  the  usual  motor  load, 
all  the  lighting  will  be  in  service,  all  four  of  the  generators 
will  be  required  in  service.  During  the  past  winter  never 
more  than  three  units  were  in  use  at  one  time.  But  as  this 
"peak"  will  last  for  only  a  few  hours  at  a  time  on  each  dark 
winter  day  ^ere  will  be  obviously  ample  opportunity  to  keep 
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the  machine  in  good  repair.  In  fact,  on  the  average,  only  from 
two  to  three  machines  will  be  kept  in  service,  vaj-ying  accord- 
ing to  the  load,  which  will  practically  leave  one  unit  free,  for 
repairs  and  the  necessary  attention  to  be  given  it  at  leisure. 
Space  has  been  left  in  the  engine  room,  however,  for  an  addi- 
l.onal  generating  tinit  to  be  installed,  if  required  by  growth 
of  the  load. 

A  large  18-panel  switchboard  is  used  for  controlling  the  cur- 
rent from  the  generating  units  and  also  that  for  the  variotis 
distribution  circuits.  The  board  is  beautifully  constructed  of 
2-in.  blue  Vermont  marble,  mounted  upon  a  substantial  angle 
iron  frame  and  located  5  ft.  from  the  wall,  so  as  to  permit  ease 
of  access  to  the  connections  at  the  rear.  An  excellent  view  of 
this  board  is  presented  in  an  accompanying  half-tone.  The 
fittings  upon  the  switchboard  were  designed  for  neatness  of 
appearance  and  the  marble  was  carefully  selected  for  freedom 
from  metallic  strata.  The  board  was  built  by  the  H.  Krant/ 
Manufacturing  Company;  it  is  7Vi  ft.  high  J)y  32  ft.  8  ins. 
long. 

The  four  panels  at  the  left  end  of  the  switchboard  contain 
the  necessary  apparatus  for  controlling  the  generating  units, 
one  being  used  for  each  machine.     The  fifth  panel  contains 
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;  (•  indicating  and  recording  ammeters  and  other  apparatus 
;•  a  total  load  panel.     The  remaining  13  panels  are  tor  the 

.  -.itribution  circuits  as  follows:  Panels  6,  7,  8  and  9  control 
iir  principal  power  circuits,  which  deliver  current  to  the 
nstant  speed  motors  and  to  the  incandescent  light  circuits, 
.■  tenth  panel  being  held  in  reserve  for  extensions.  Panels 
'  12  and  13  are  used  for  the  arc  lighting  system,  the  eleventh 
ing  used  to  control  the  circuits  for  the  arc-light  system 
aiancer  unit.    The  remaining  panels  are  devoted  to  the  mul- 

iple  voltage  circuits;  panel  14  is  the  power-controlling  panel 

for  the  multiple- voltage,  variable-speed   motors;   the  following 
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UL'IM.IC.VTK  U.\I.ANCEKS  tXJB  THE   MULTlPLE-VOLTAtJE     SYSTK.U     AM* 
SMALL   COMPENSATING    BALANCER    FOR    THE 
ABO   LIGHTING    SYSTEM. 

three  panels  control  the  Crocker-Wheeler  balancer  units  for 
this  system,  and  the  last  panel  controls  the  4-wire  multiple 
voltage  feeders. 

In  the  illustration  which  shows  the  beautiful  marble  pres- 
sure-gauge board  in  the  engine  room,  may  also  be  seen  two  of 
the  three-unit  rotary  transformers,  which  are  used  as  balancers 
for  the   4-wire   multiple-voltage    distribution    system.      As    is 


IIK    SWITCIIUOAKU,     CONTBOLLING    ALL     I'OWKH     .\NU     LIUUXINO     Ul.S- 
TRIBLTION      CIRCUITS. 

^ell  known,  the  balancers  are  used  for  the  purpose  of  generat- 
ig  the  intermediate,  or  "low"  voltages,  which  are  interposed 
etween  the  two  main  voltages  that  are  generated  by  the 
nain  dynamos.  The  principle  of  the  multiple  voltage  system 
-  generally  well  understood,  but  for  further  details  we  would 
iofer  our  readers  to  the  extended  description  of  this  system 
f  variable-speed  electric  driving,  which  appeared  in  connec- 
tion with  the  series    of  articles    describing   the    Ck)llinwood 


shops  of  the  L.  S.  &  M.  S.  Ry.  The  characteristic  features 
of  the  multiple  voltage  system  were  referred  to  in  detail  in 
that  series  on  pages  23  and  24  of  our  January,  1903,  issue.  The 
different  voltages  made  available  by  this  system  are  40,  80, 
120,  160,  200  and  240  volts,  as  is  the  case  at  the  Collinwood  in- 
stallation. These  balancers  were  installed  in  duplicate  on 
account  of  the  importance  of  maintaining  uninterrupted  ser- 
vice for  the  machine  tool  driving.  Bach  balancer  has  a  capa- 
( ity  of  35  kw. 

In  addition  to  the  two  balancer  units  may  also  l>e  seen  a 
small  two-unit  rotary  transformer,  or  balancer,  whi*-h  is  used 
in  connection  with  the  arc-lighting  system.  The  arc  lights 
which  are  used  in  the  shop  and  yard  lighting  system  are  ope- 
rated at  120  volts;  inasmuch  as  the  main  generator  voltage  is 
240  volts,  this  necessitateii  the  operation  of  the  arc  lights  upon 
the  3-wire  system.  The  balancer  serves  the  purpose  of  equal- 
izing the  division  of  load  upon  the  two  sides  of  the  system, 
which  it  does  automatically;  if  the  load  is  equally  divided  it 
has  no  work  to  do,  and  is  only  called  into  operation  when  the 
load  becomes  out  of  balance.  The  capacity  of  this  balancer  is 
only  ZV-i  kilowatts;  this  seems  small,  in  view  of  the  fact  that 
the  arc  lamps  require  a  total  of  150  kilowatts,  but  it  is  found 
that  the  lamps  balance  each  other  very  closely  on  the  two 
sides  of  the  circuits.  It  has  been  found  that  the  unbalanced 
load  rarely  becomes  more  than  7Vi  amperes.  The  arc  lamps 
used  are  the  Adams-Bagnall  120-volt  lamps,  of  the  long-burning 
enclosed-arc  type;  the  incandescent  lamps  operate  directly 
upon  the  main  240-volt  circuits. 

This  interesting  plant  was  designed  by  the  engineering  firm 
of  Westinghouse,  Church,  Kerr  &  Company,  New  York,  under 
the  supervision  of  the  engineering  department  of  the  Pitts- 
burgh &  T^ake  Erie.  We  are  greatly  indebted  to  Mr.  A.  R. 
Raymer,  Assistant  Chief  Engineer,  and  to  Mr.  G.  M.  Campbell, 
Electrical   Engineer,  for  this  information. 


Master  C.\b  BtiLDhn?s'  Drop  Testing  M.vchine. — This  ma- 
«thine,  which  for  some  time  has  been  in  process  of  erection, 
is  now  completed  and  ready  for  use.  It  will  be  remembered 
that,  by  direction  of  the  association,  this  machine  has  been 
installed  at  the  lalxjratory  of  Purdue  University,  I^fayette, 
End.,  where  it  will  be  operated  under  conditions  similar  to 
those  prevailing  in  connection  with  the  Master  Car  Build- 
ers' brake  shoe  testing  machine  and  the  Master  Car  Builders' 
air  brake  testing  rack.  The  conditions  are  such  that  the 
machine  may  be  used  not  only  by  committees  of  the  Master 
Car  Builders'  Association,  but  also  by  individual  railway 
companies  and  manufacturers  as  well.  The  machine  has  al- 
ready been  described  in  detail  in  the  proceedings  of  the  as- 
sociation for  1903.  It  is  especially  designed  to  test  couplers, 
draft  gears,  axles,  rails  and  bolsters.  Parties  interested  in 
making  use  of  the  machine  should  communicate  with  Prof. 
W.  F.  M.  Goss,  Dean  of  the  Schools  of  Engineering,  Purdtie 
University,  Lafayette,  Ind. 


Railway  Stobekeepers*  Association. — This  new  organiza- 
tion, which  was  started  last  February,  promises  to  be  an  impor- 
tant one  in  improving  the  administration  of  store  departments 
of  railroads  and  in  the  handling  of  supplies.  The  organization 
is  one  which  should  secure  the  interest  and  co-operation  of 
motive  power  officials  l)ecause  of  the  importance  of  proper 
handling  of  material,  which  has  a  very  definite  bearing  upoii 
the  cost  of  work  in  locomotive  shops.  The  association  is  quite 
new,  and  it  i)romi.ses  to  l)ecome  valuable  in  introducing  lommer- 
cial  principles  into  this  deiiartment.  Mr.  J.  P.  Murphy,  gen 
eral  storekeeper  of  the  Lake  Shore  &  Michigan  Central  Rail- 
way, Collinwo<Kl,  Ohio,  is  the  president,  and  the  first  annual 
meeting  for  the  consideration  of  business  will  be  held  in 
Chicago  during  the  current  month. 


High  Speed  Locomotive— The  three-cylinder  locomotive  de- 
signed and  built  by  Henschel  &  Son,  Cassell,  Germany,  in  a 
trial  run  between  Gottingen  and  Bovenden.  made  a  speed  of 
78.74  miles  per  hour,  on  straight  track.  It  is  to  be  tried  on 
the  experimental  track  between  Marienfeld  and  Zossen,  where 
the  famous  electric  locomotive  tests  have  been  made.  This 
is  known  as  the  Wittfeld  locomotive,  from  its  designer,  who  is 
connected  with  this  firm  of  builders. 
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H'vl  from  lti»>  Will  lo  tlii>  pimips.  if  <l«'sii<Ml.  or  in  ciiiiTKriicy. 
In  adclitioii  id  iIh-  lioiln-  uiixiliary  pumps  lliric  is  i!is(all(<(l 
in  fho  )M>\vcr  pliini  a  conti'I*  ♦<•  'Mpiipnirnt  of  st«^;ini  pumps 
iniluiliiiK  a  cdIiI  waKT  pn-ssuK'  pump,  a  liot  water  pi<'ssuri' 
pump.  !i  liiyh  pn'ssuif^  frsting  pump,  clc.,  for  use  in  (■onnocti«m 
with  tli>'  iH'w  fjysjom  n{  lioili-r  wasliiuj;  ami  trstiuK.  wliicli  is 
lifiuj;  iusiall«'(!  at  (In-  Mi  K<'«'s  RoiU.<;  rouuflhousc  and  shops. 
Tho  liiii  ami  »«»!<!  waior  pifssurc  pumps  an-  holh  compouinl 
sf»'am  pumi>s.  witli  cylindi'rs  iL'iiis.  ami  IS  ins.  l»y  12  ins.,  with 
tommoM  IS-iii.  stroke,  aii«l  «'a<ii  has  a  r:ipai  ity  of  aitout  l.niiti 
uallons  ptT  miimlc.  TIk-  liijih  pressure  pump  lor  lesJinu  <'l  io 
i<UMoii\e   boilers   has  cyliniiers  of  »',   ami   2'o    ins.   diameter   li\ 


Cl    \\     VllW    u|       MOM.lMilMMN     I  K  N  I  III  1  I  i .  .M.      \\.\lll;>l    I'CM       I'l    Ml'^. 
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•'  ins.  siioUt.  and  has  a  eapa(  ily  <>{  ;;n  gallons  per  minui 
auainst  a  pressure  of  .'WiO  Ihs.  The  latter  juimps  were  all  suii 
lilied  by.  tlie  Warren  Sleam  Pump  Companv.  The  piping  lor 
ihi-  |)un)ps  Ik  earefully  arranged,  so  that  nearly  any  pump  (an 
i»e  «|uiekly  eonnoiied  up  lor  any  servi<'e;  in  ihis  way  a  com 
plet«.  interruption  of  any  of  the  ditTerent  serviees  is  almost 
itup<»ssihle. 

Tin*  arrangement  of  tin?  apparatus  in   the  eiiKiin-  ntoni.  as 
well  as   in   the  holier   I'oom.   is   iiidiiated    in   Hie   plan   drawing 
The  e|ee(ri<al  K'Mieratiim  units  and  the  air  comprossors  ftinii 
the   ^»rim•ipa^  part    of   ihe   en.i;ine   room    equipment,   hut   there 
aro    also    the  'two motor-drlvon    rentrifunal    pumps    for    iIm' 
heatiim  system,  at   one  end.  and   the  three   halaiuer   units   lor 
the    I  wire   multiple  voltajre  system    and    the   an-   li,sjlitinK   sys 
"em.    at   tlio   side,    npxt   to   tho   swilehhoard       The    centrifugal 
iiot  water  pumps  at  tlto  west  end.  together  with  the  two  laiu« 
water  healers  at   the  west  end  of  the  h(»iler  room,  will  he  re 
lerred  to  in  the  followinp:  arliele  of  this  .series   in   lonneitinn 
with   thp  shop  liealiim  sysleni,   whieh    is  operated  on   the   hot 
watfrrrprirrulatinu  syslmi:    tin    heaters  are   used   to  heai    tin- 
<  iretilatinn  water  for  the  radiators  while  (he  eentririiKal  pumps 
>erve  to  foree  )|ie   water  throuiih   the  liealinu   pil"'  system. 

Tho  two  air  eompres.<!ois  are  loraled  lietwe«>ii  Ihe  eenliirui:al 
liumps  and  the  main  eimines.  as  shown  in  the  f(noiriound  in 
ihe  eiiyine  rfM»nj  vJ€»W[,  Thi-si?  are  the  wellUiiown  '  Imperjar' 
type  ot'  air  eompressors.  htiiit  by  the  Hand  Drill  Compiiny.  and 
supply  compressed  air  for  the  various  uses  ahoiii  the  round 
iious-e  and  shops.  Kaoh  machine  has  a  capacity  of  compress 
iuK  1.000  «.«,; ft., of  fret*  »ir  por  minute  to  a  |.ressur(>  of  Ifm 
lbs    per  .sq,    in.    ' 

The  electrical  R^neratiiiji  units,  of  which  there  are  four. 
•■onsi.st  of  standard  Wostinghou.so  siimlo-act ing  non  fondfnsiim 
compound  enp:ines.  direct-connected  to  W'estinphoiise  dyna 
mos  of  the  mtiltipf)lar  encine  type,  with  c)utlioard  heariims. 
The  cnsines  have  cylinders  11  and  I'l  ins.  iu  diameter  with  a 
M  in  sfroko  and  operate  at  a  normal  speed  of  2S0  rev.  ))er 
mill  Their  rate<l  capaeitT  at  (his  spend  and  with  the  normal 
'^team    pressure   of    I  HO    lbs.    is    !!r.O   h     p.      These   engines    are. 


eiiuipped    with    Ihe.    usual    centriluyal    type   of   shall,   f;ovcnin 
and  are  desiuiied  with  particular  care  with  reference  t«»  spec. 
I  emulations;    they   all   have  Riniilar   characteristic^;   in    this   r'' 
sped,  so  I  hat   the  jiowor  delivered  is  proportional  to  ilic  loan 

The  enf;ines  are  conveniently  equipped  with  an  elevaieiT 
platform,  perniitiin);  aecess  to  the  throltle  valves  aiic 
valve  Kear,  this  jilatform  lea<ling  from  one  engine  to  another 
Practically  the  entire  operation  of  the  engines  is  couirolle'l 
Horn  these  points.  The  arraimenient  of  the  generating  unit. 
is  well  shown  in  the  engine  room  view  presenieii  herewith. 

The    .uenerators    are    direct-current    multipolar    machines   oi 
I  he  direct-nmne(  ted  engine  type  and   each   has  a  cai»acity  of 
ir.u  kilowatts  at  a  voltage  of  -40  volts.     These  generators  ar' 
over  comjioiinded  sufficiently  (o  maintain  the  voltage  throiiu;li 
nut   tho  entire  range  of  load  and  overload,  and  each   niachiii'^ 
is  guaranteed  to  be  <  a|)ahle  of  carrying  an  overloa<l  of  "I't  jiei 
iciit,  above  its  rated  capacity  for  one  hour  imniediatrdy  fidlow 
iiig  a  I'f  hour  full   load  test  and  overi;)i  1<5  of  7')   per  (eni   oi" 
short  intervals.     .Ml  the  generators  feed  to  eomnion   bus  bars 
on   the  switi  hboai  d,   which   causes   the  total   load    delivered    to 
be  shared  eipially  among  all  the  machines  in  service. 

In  tlH'  design  of  the  eleetric  generating  equipment,  it  was 
estimated  that,  at  the  "peak"  of  the  load,  which  will  come  in 
the  winter  months,  when,  in  addition  to  the  usual  motor  load, 
all  the  lighting  will  be  in  service,,  all  four  of  the  generators 
will  be  required  in  service.  During  the  past  winter  never 
more  than  three  units  were  in  use  at  one  time.  But  as  this 
"peak"  will  last  for  only  a  few  hours  at  a  time  on  each  dark 
^vintel•  il.iy  iliere  will  be  obviously  ample  opporiunitv  to  keep 
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ihe  machine  in  good  repair.  In  fa<-l.  on  the  average,  only  from 
two  to  three  niaeliiii«-s  will  be  kept  in  service,  varying  atcord- 
in.ii  to  (Im'  load,  which  will  practicjilly  leave  ruie  unit  flee,  foi 
repairs  and  the  necessary  atieniiou  to  l»e  given  li  ai  leisure. 
Space  has  been  left  in  the  engine  room,  however,  tor  an  a«ldi 
i.onal  generating  iinil  lo  be  installed,  if  required  hy  growth 
of  I  he  load. 

.\  large  IS  jianej  switchboard  is  used  tor-  <ont  i  i>lliiiK  the  cur 
lent  from  llie  generating  units  and  also  that  tor  the  various 
distribution  circuits.  The  board  is  beautifully  constructed  of 
-in.  idu(>  Vermont  marble,  mounted  ii|ion  a  snhsiantial  angb.' 
iron  frame  and  located  r»  ft.  from  (he  wall,  so  as  (o  piuiuit  ea.so 
1)1  access  to  the  connections  at  the  rear.  An  excellent  view  of 
this  board  is  jiresenfed  in  an  accoiniianying  luilf  tone.  The 
tit  tings  upon  the  switchboard  wi'ie  designed  for  neatness  of 
appearance  and  the  marble  was  carefully  selected  for  freedom 
from  im>tallie  strata.  The  board  was  built  by  the  11.  KranlJf; 
Manufacturing  Company;  it  is  7%  ft.  high  hy  .*;l'  ft.  S  ins. 
long. 

The  four  panels  at  the  left  end  of  Ihe  switrhlio.-nd  coidaiu 
the  necessary  apparatus  for  contrcdling  (he  generating  iinil.«;, 
one  being  used   for  each   machine.     Tho  fifth   panel  conlainR 


lito-i. 


A  \i  i<:in<7A^  Moi^^iKU  WO  1 


|N., 


imlicaiiiij;  uud   icioidiiif;   animotws  attd  other  rtiiimiaLus 

a  lotal  load  panel.     Tin-  ifrnaiuint;   lo  panels  are  lor  the 

.iHMilioii  (irniits  as  follows:      Panels  G,  7,  8  and  It  control 

;i-    princiiial    power    <  inuits,    which    deliver    current    to    the, 

1^1  am  speed  motors  and  to  the  incandescent  Hsht  cirtuitsi. 

tenth  panel  being  held  in  reserve  for  extensions.     Panels 

11'  and  !.'{  are  used  for  the  arclighting  system,  the  eleventh 

Misused   lo  coiilroi   the   ciictiils   lor   the   arc  light  system 

ian<-er  unit.     The  -reniaininj?  panels  are  devoted  to  the  niul- 

■<■  voltage  fircuits;   panel  14  is  the  i»ower-controlling  panel 

ihf  niiiIti[)le-voI(ai;e,  variable-speed   motors;    the  following 
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sMAii,  (:«i.\irKN"SATiN(;  bauvngki:  for  thk 

AKC   U<,IlTl.\(i    SySTl'^.M. 

I  V'c  paiK'ls  control  the  Crocker-Wheeler  balancer  units  for 
Ills  system,  and  the  last  paiicj  (onfrols  the  4-wire  uiultiple 
•  )iiug(*  feeders.  .  ' 

In  I  he  illustration  which  shows  the  heautiful  marhle  pres- 
iiK-gaugo  board  in  the  engine  room,  may  also  be  seen  two  pf 
h<-  llir«'e-unit  rcttary  transformers.  whi(h  are  used  as  balancers 
"I-   the    4-wiie    multiple-voltage    distributiott    system.    _As    is 


1      .•>\\  I  K  lll!<»\i:il.     I-O.NTKOM.IM!    AM.     TOWKK     AM»    r.KiliXl.Nr.     ItlS- 
TKIIU  TU»X     CIKC1  ITS. 

I  Uiic>wn.  the  balancers  are  used  for  the  purpose  of  general 
-  'he  intermediate,  or  'low"  voltages,  which  are  interposed 
tween  the  two  main  voltages  that  are  generated  by  the 
•in  dynamos.  The  pi  incipie  of  the  multiple  voltage  system 
>;enerally  well  understood,  but  for  fnrthier  details  we  woukl 
'•r  our  readers  to  the  extended  description  of  this  systeni; 

variable-speed  electric  driving,  which  appeared  in  oonnec- 
"   with   tlie   series    of  articles    describing    the    CoUinwood 


ot  (he  Is.  S.  &  M,  S.  Ry>v  TUe  cbaracieristic  features 
Of  the  mil  I  liple  voltage  systt^m  were  referred  to  in  detail  in 
ihat  series  on  pages  j:;  and  l'4  of  our  Januaiy.  ii»ij;>,  issue.    The 
difTereut  voliages  mafle   available   by    this,  system  are  4U,   bo. 
3I2^9^  160,  2UU  and  2^V  vomits.  ajS  is  the  case  at  tfre  C<»lli«wood  in 
>laiJlatioii.     These    balancers    wore    installed    IH-:  <lMp1icate    on 
aci-ount  of  the  importance  of  maintaining   uninterrutdt'd   sei 
Vice  for  the  uiachiije  tool  driving.     lOai  ii  jialantei   iwi-  a  •  apa 
^city  <)f;oi»:VkVv^.-.-;.'-^',..  :^;^;  .-' ^.Z' ■'=■:.' _'/' 

In   addition  lotUe  two  iiaiam^'r^^tt^^  a4«o   In?  seen  a 

small  two-unilrotiviy  transformer,  uv  balancer,  whicii  is  used 
in  vouJic'vlioii    with    the  uiclighting  systenr     Th<'   arc    liglits 
which  are  used  iirUic  shop  and  y^ird  lighting  system  are  npe 
rattHVat  120  v<»^itw|  ina«i^^^  generator  vnttage  is 

1'40  volts,  tilis necessitated  the  operation  of  the  arc  liglus  iipon 
the  3-Avire  system.  The  balancer  serves  the  purpose  of  equal 
iziug  the  division  of  load  upon  the  two  sides  of  tlie  systeni. 
which  it  does  automaticaHy;  it  the  k»a<l  is  equally  divided  it 
has  no  work  to  do,  and  i.s  only  called  into  operaiiou  when  the 
load  becomes  out  of  balance.  The  cai)acily  of  lhi;^  balancer  is 
only  3',-  kilowatts;  this  seems  small,  in  view  of  ihe  fact  that 
the  are  lauips  require  a  total  of  150  kilowatts,  hut  it  is  found 
that  the  lamps  balaiu-e  each  dther  very  <.'lp8ejy;  ^on  the  two 
sides  of  the.  cifciiils.  It  has  b»'en  fouiid  that  th»?  uubalance<i 
load  rarely  becomes  more  than  7 '/s  amper<'s.  The  aic  lamps 
used  are  the  Adanis-liagnall  r-'o-voU  lamps,  of  the  long  burning 
enclosed-an;  type;  the  incandescenf.  lamps  o^rale  directly 
upon  the  liiain  240  volt  ciri  uitrSV      v^        j^.'f;   :     ' 

This  iuierestiug  plant  was  df'^igiWd  by  fhe engineering  tirm 
oi  Wextinghou.se,  Church,  Kerr  ^  Company.  Xew  York,  under 
the  supervision  <>f  the  engineering  department  of  the  Pitts 
burgh  &  t^ke  Erie.  We  are  gr<^atly  indebted  to  .Mr.  A.  R. 
Ha.vmer.  Assistant  Chief  Engineer,  and  to  Mr.  G,M. .Campbell. 
Kh'ilritai    Kugjiieer,   fof  this   infoiniation.        ■  '  ' 


,  il ASTKR  vCau  BtrtrrfKits'  Di«»e  T^wrt^ii  M\t;iU3;F.^This  ma 
chine,  ^'hieh  for  .some  time  ha&  beC'n  in  protess  of  erection, 
is  now  compleU'd  an<l  ready  for  use.  It  will  be  remembereil 
that,  by  flirection  of  the  associatioB,  this  mat^hitie  has  been 
iiistalletl  M  the  raJK>r^^^^^  of  Pilr«r«i*  tlnivejsity,  I^fayette. 
Ind./  where  it  will  bc»  operated  under  <-onditions  similar  to 
those  prevailing  in  <onnection  with  the  Master  Car  Build- 
ers' brake  shoe  testing  macliitu'  and  the  Master  Car  Builders' 
air  brake  testing  rack.  The  eomlitions  are  snch  that  the 
machine  may  be  nSed  not  oiily  by  committees  of  the  Master 
Car  Builders'  Association,  but  also  by  individual  railway 
comimnies  and  manufartjjrfis  as  well.  The  machine  has  al- 
ready been  clesei-ibed  in  detail  In  the  proceedings  of  the  as 
so«-iation  for  ISO?.  It  is  es]>e<i^  designed  to  test  couplers 
draft  gears,  axU>s.  rails  and  bolsters.  Parti-es  Interested  in 
making  use  of  the  machine  should  communicate  with  Prof 
W.  R  M^  Goss,  Dean  of  the  rt«  liools  of  Kngineci  iug.  I'urdue 
i5niyer8ity.;iiafayette,  Ind. 


Ra ii.waV   SiY)KKKCT:rKKs'    As.sociATio:? .--This   new    organi/.a 
tion,  which  was  staH«'d  last  F»'bruary.  promis«>s  to  be  an  impfu- 
tant  one  in  improving  the  administration  of  .suire  «b'partnieii!- 
of  railroads  and-in  tin'  handling  of  siipidies.     Thi-  organization 
is  one  which   shouM   sinnre   live  inteivst  and   c^ioperation   oj 
motive   power  of!i(  ials  because  of  the   imp*>rtanre  jpif  |i>rof»er 
handling  of  material.  whi<h  has  a  very  definite-  bearing  <ip.)ii 
the  co.st  of  woik  in  locomotive  sliops.    The  assot-iation  is  ipiiie 
new,  anclit  pviiniises  (o  iMHonie  valuaJde  in  iritr<M|u< 
cial  prin<iple!i  into  this  depart mpnli/Mt-.  J;  K  >lj«ir|lhy.  Jfen 
eral  storekeeper  of  the  Lake  Sluue  &   .Michigan   Cfutral   Rail 
way,  C'ollinwfiod,  Ohio,  is  the  presiibuit.  and  the.  first   anniral 
meet ing   for   the  consideration    of  business  will    bo   hebl    in 
Chicago  during  the  mrrent  month. 

Hiinr  Sj'ero  Locomotive— The  three-cylinder  locomotive  de 
signed  and  built  by  Henschel  &  Son,  Cassell,  Germany,  in  a 
trial  run  between  Gottingen  and  Bovenden,  made  a  speed  of 
7S.74  mil^s  per  hour,  on  straight  track.  It  is  to  be  tried  on 
the  experimental  tra<>k  between  Marienfeld  and  Zossen,  where 
the  famous  electric  locomotive  tests  have  been  made.  Thiv 
is  known  as  the  Wittfeld  locomotive,  from  its  designer,  who  is 
i:Oiinected  with  this  firm  of  builders. 
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APPRENTICE  SCHOOLS  ON  ENGLISH   RAILWAYS. 


EuiTuuiAi.  CuKiU:.si'u^uE^c'il;. 


LuiNUON,  E^ULA-Kl). 

America  lias  much  to  Icaiu  Horn  England  with  respect  to 
aypreuticesiiiy  iu  tiie  meciiauicai  trades.  England  is  not  only 
well  supplied  Willi  apprentices,  but  with  lacililies  tor  educat- 
ing tbeui  outside  ol  tiie  shops.  1  speut  some  time  iu  looking 
over  the  situation  of  apprentices  on  the  railroads  and  was 
surprised,  not  only  by  the  numbers  of  apprentices,  but  with 
the  fact  that  systematic  educational  methods  have  been  in 
operaiiou  for  hfty  and  more  years  on  the  leading  English 
loads.  It  may  be  said  that  every  important  road  has  its  Mt- 
cAaMtctf  JnatUule,  whereby  the  boys  may  acquire  advancement 
mentally  to  correspond  with  their  progress  iu  mechanical 
siviil.  Some  of  these  institutions  would  take  high  rank  among 
our  technical  schools,  although  they  do  not  aspire  to  the  grade 
o£  engineering  colleges. 

Some  of  the  English  roads  have  faithfully  provided  appren- 
tice school  instruction  for  years  and  for  generations,  and  this 
is  one  i-eason  why  there  is  no  lack  of  skilled  mechanics  in 
every  trade.  The  efforts  of  the  railroads  are  worthy  of  special 
commeut. 

There  are  usually  three  grades  of  apprenticeship  in  the 
motive  power  departments. 

1.  Pupils — Who  are  sons  of  influential  men  and  pay  for  the 
privilege  of  studying  railroad  work.  The  superintendent  of 
motive  power  usually  receives  the  premiums  paid  by  these 
pupils,  as  one  of  his  perquisites.  The  pupils  do  as  much 
or  as  little  work  as  they  choose. 

2.  Premium  Apprentices — Who  are  also  sons  of  well-to-do 
parents  and  pay  for  the  shop  privileges.  They  often  receive 
wages  which  offset  the  premiums  they  pay.  These  are  gener- 
ally technical  school  graduates  and  in  the  shop  they  are  prac- 
tically the  same  as  our  "special"  apprentices. 

3.  Workmen's  Apprentices — These  are  sous  of  the  workmen 
and  they  form  the  largest  class  of  apprentices.  These  boys  ap- 
ply for  apprenticeship  in  large  numbers  and  this  constitutes 
the  recruiting  source  for  shop  men.  They  are  allowed  to  learn 
the  trade  of  their  fathers  and  are  not,  as  a  rule,  allowed  to 
take  up  any  other  trade,  but  they  are  carefully  taught  in  the 
shops  and  tiuish  as  good  mechanics. 

Uecause  the  workmen's  apprentices  are  the  recruits  for  the 
shops  this  class  is  the  most  important  in  my  investigation. 
Locomotive  engineers  and  firemen  are  usually  taken  from  the 
shops,  therefore  the  road  service  of  the  department  is  also  re- 
cruited through  this  form  of  apprenticeship. 

In  England  there  is  no  lack  of  the  best  mechanics,  because 
there  are  plenty  of  boys  who  wish  to  learn  trades  and  the 
trades  unions  are  not  restricting  the  numbers  of  apprentices, 
as  they  are  in  this  country. 

The  pupil  system,  while  quite  general  in  England,  places  a 
lot  of  privileged  characters  in  the  shops  and  is  not  to  be  com- 
mended. The  premium  apprentice  may  be  left  to  be  dealt  with 
at  another  time.  The  regular  or  workman  apprentice  is  the 
important  one  and  be  is  well  provided  for  on  English  roads. 
The  following  observations  concern  this  class: 

Great  Eastern  Railway — For  52  years  this  road  has  con- 
ilucted  and  provided  a  Mechanics'  Institute  for  apprentices, 
with  evening  classes  for  all  who  desire  to  take  advantage  of 
tliem.  Mr.  Holden  believes  in  giving  the  ordinary  apprentice 
a  chance.  He  does  not  entirely  approve  of  night  schools  for 
boys  who  work  hard  all  day.  Thosf  who  have  served  three 
years  and  have  regularly  attended  the  evening  classes,  may, 
by  approval  of  the  Mechanics'  Institute  committee,  be  allowed 
leave  of  absence  with  pay  for  two  or  more  winters  in  order  to 
attend  higher  technical  schools.  These  students  report  to  the 
locomotive  superintendent  every  month  and  they  are  provided 
with  facilities  for  visiting  the  works  of  other  companies.  One 
such  visit  is  made  every  month  during  the  winter.  This  part 
of  tho  scheme  has  not  been  long  in  use,  but  thus  far  has  worked 
well.    Annual  prizes  are  awarded  for  proficiency  at  the  Me- 


I  hunics'  Institute  and  the  distribution  of  the  prizes  is  made  a 
notable  occasion  and  is  attended  by  Lord  Claude  Hamilton, 
chairman  of  the  board  of  directors  who,  last  year,  distributed 
the  prizes.  At  the  ceremony  last  year  Mr.  Choate,  United 
States  Ambassador  in  an  address  said:  "These  Mechanics'  In- 
stitutes are  the  best  hope  of  the  people  of  England."  The 
library  of  the  Institute  of  this  road  contains  9,000  volumes. 

London  &  Southwestern — Mr.  Dugald  Drummond,  chief  of 
the  locomotive  department  of  the  London  &  Southwestern,  ha.s 
put  into  practice  a  scheme  for  day  classes  for  apprentices  ai 
a  technical  college,  near  the  Nine  Elms  works  in  London.  (Com- 
petent teachers  are  provided  by  the  company  and  the  appreii 
tices  may  spend  one  hour  a  day,  three  days  a  week,  from  .s  to 
U  a.  m.  at  the  school,  which  forms  part  of  the  day's  work,  with- 
out loss  of  pay.  Preliminary  examinations  are  required,  an<l 
at  the  end  of  three  months  in  each  term,  progress  exaniina 
tions  are  taken.  Those  who  pass  all  examinations  satisfac- 
torily are  allowed  to  attend  the  engineering  colleges  during  the 
winter  months  to  secure  a  higher  education  and  the  time  so 
spent  is  accounted  as  part  of  the  apprentice  course.  Those 
who  successfully  pass  the  college  examinations  are  allowed  to 
work  in  the  laboratory  or  drawing  office  during  the  summer 
months.  The  first  calls  for  promotions  are  made  from  the  ap- 
prentices who  have  shown  ability,  both  in  the  shop  and  the 
school.  Mr.  Drummond  has  made  the  following  standing  of- 
fer: "Any  lad  whose  parents  have  not  the  means  to  keep  him 
sufficiently  long  at  school  to  give  him  an  education,  such  as 
would  qualify  him  to  pass  the  preliminary  examinations,  will 
call  upon  me  and  I  shall  endeavor  to  make  such  arrangements 
as  will  enKhle  him  to  require  the  necessary  knowledge  to  do 
so." 

This  road  does  not  conduct  the  school,  but  it  does  provide 
the  salaries  of  the  teachers  and  bears  all  the  expense  which 
would  ordinarily  fall  upon  the  students. 

Great  Western  Railway — This  road  has  for  thirteen  years 
provided  a  series  of  evening  classes  for  apprentices  and  shop 
men.  They  now  have  a  large  library  and  reading  room  at 
Swindon,  and  have  turned  the  technical  school  over  to  the  town, 
but  retain  control  of  the  instruction  through  the  officers  of  the 
locomotive  department.  This  road  has  about  12,000  men  in 
the  shops  at  Swindon.  The  best  apprentices  are  allowed  to 
attend  day  classes  at  the  technical  school  and  are  allowed  full 
pay  for  the  time  so  spent,  and  the  school  fees  are  also  paid  by 
the  road.  These  candidates  must  be  registered  apprentices, 
between  17  and  18  years  of  age,  they  must  have  spent  at  least 
one  year  in  the  works  and  must  have  regularly  attended  al 
least  one  session  in  the  preparatory  evening  classes  in  the 
technical  school.  Thirty  such  day  students  are  provided  for 
and  they  take  three  years'  courses.  They  study  practical 
mathematics,  practical  mechanics,  geometrical  and  machine 
drawing,  heat,  electricity  and  chemistry.  The  students  who 
distinguish  themselves  are  allowed  during  the  last  year  to 
spend  part  of  their  time  in  the  drawing  office  and  chemical 
laboratory  of  the  road.  The  whole  plan  is  at  all  times  under 
the  control  of  the  head  of  the  locomotive  department.  The 
regular  evening  classes  at  the  school  have  been  arranged  with 
special  reference  to  the  needs  of  railroad  shop  apprentices  and 
are  divided  into  two  grades,  the  preliminary  and  the  engineer- 
ing. The  laboratory  equipment  of  the  school  is  extensive  and 
excellent. 

London  &  Northwestern — At  Crewe  a  well  equipped  Me 
chanies'  Institute  has  been  maintained  for  58  years.  For  32 
years  Mr.  P.  W.  Webb  presided  over  it.  In  1847  the  cost  was 
$1,000  for  the  year.  In  1903  it  was  $15,000,  not  including  the 
( ost  of  the  buildings  and  equipments  furnished  by  the  com- 
pany. The  Institute  is  a  high  grade  technical  high  school 
and  prepares  for  college  and  higher  technical  schools.  It  has 
well-equipped  laboratories  and  is  an  impressive  establishment. 
It  has  a  library  of  11,200  volumes.  Small  fees  are  charged  for 
tuition  in  the  various  classes  and  the  road  makes  up  the  de- 
ficiency in  operating  expenses.  Last  year  students  received  255 
certificates  from  the  board  of  education  for  graduates.  This 
school  has  furnished  51  Whitworth  scholars  by  competitive  ex 
amination.       It  is  doing  a  remarkable  work.      This  road  has 
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appieuLices  at  Crewe  and  8,000  workmen.  The  reports 
_•  Mechanics'  Institute  are  exceedingly  interesting  and  tar 
1  ol  anything  we  have  in  this  country.  This  school  has 
more  Whitworth  scholarships  than  any  other  one  insti- 
.i  in  England.  Seven  scholarships  are  provided  by  the 
Gc'c-rnnient  at  the  Royal  College  of  Science  at  London  and 
i,  u.  These  are  awarded  by  competition  and  the  successful 
cu^ 'iiJi^t.t's  are  prepared  to  compete  tor  Whitworth  scholar- 
slrii'SJ  'i'l'is  school  work  is  not  in  any  way  compulsory.  The  new- 
t^s  '  evelopment  is  an  electric  laboratory  in  which  3G  pupils  may 
at  Lue  same  time.  It  is  equipped  for  railway  electric 
.,  exclusively,  and  is  used  Wednesday  afternoons,  under 
,     iistructor,  provided  by  the  company. 

.  aucasliire  &  Yorkshire — This  road  has  a  large  Mechanics' 
liisiitute  in  connection  with  the  Horwich  shops,  which  are 
a!''iig  the  best  shops  in  England.  The  classes  are  taught 
1,;  men  who  actually  work  in  the  shops.  Metallurgy  is  taught 
h:  the  superintendent  of  the  steel  foundry.  Chemistry  is 
lu'ight  by  the  chemist  of  the  road  and  drafting  by  the  drafts- 
iijcii.  The  result  is  that  though  attendance  is  purely  voluntary, 
tht;  establishment  is  completely  filled  every  winter  evening. 
TUity  have  their  own  young  men  to  take  up  their  electrical 
work  of  their  new  electric  lines  now  in  service. 

.Night  schools  are  not  approved  by  the  most  progressive  rail- 
road men  in  England.  They  do  not  believe  in  night  classes 
tor  growing  lads  after  a  full  day's  work  and  they  are  unques- 
tionably correct. 

other  railroads  have  these  apprentice  schools  but  I  mention 
only  those  which  I  investigated  personally.  I  have  printed 
matter  in  my  possession  concerning  all  of  these,  and  it  con- 
-liuites  an  interesting  record  of  an  effort  to  "give  the  work- 
man's sou  a  chance." 

Manufacturing  Concerns — Such  concerns  as  Yarrow  &  Com- 
,..uiy;  Richardsons,  Westgarth  &  Company;  Palmer's  Ship- 
l)iiil(ling  &  Iron  Company;  William  Denny  &  Company  and 
Amirew  Barclay  Sons  &  Company,  provide  very  comprehensive 
M  l:enios  for  apprentice  education  by  evening  classes  and  en- 
Kiiuage  efforts  by  means  of  prizes  awarded  annually.  The  de- 
tails of  these  plans  are  very  interesting.  Mr.  Yarrow  has,  at 
iiis  own  expense,  sent  a  representative  educator  to  the  United 
Slates,  who  thoroughly  investigated  technical  school  develop- 
ments for  the  purpose  of  aiding  him  in  providing  for  his  own 
apprentices.  This  indicates  the  high  place  the  subject  holds 
in  the  minds  of  the  leaders  in  engineering  work  in  England. 
•Mr.  Yarrow  believes  that  a  concern  employing  4,000  or  5,000 
men  can  successfully  inaugurate  and  conduct  its  own  schools 
with  the  very  best  of  teachers.  This  is  a  suggestion  to  the  big 
American  railroads.  Smaller  concerns  should  depend  on  the 
•  xisting  school  facilities. 

British  Admiralty — For  over  40  years  the  British  admiralty 

I'us  followed  a  plan  for  apprenticeship  whereby  the  winter 

:onths  are  spent  in  college  and  the  summer  months  in  the 

'■'k   shops.     "This   method   has   produced   a   famous   roll   of 

lef  constructors."    The  same  plan  is  followed  by  the  Scotch 

iversities;  the  students  study  in  the  winter  and  work  in  the 

nnner. 

Sandwich  System — In  England  the  belief  is  growing  among 
pioyers  of  men  that  school  work  and  shop  training  must 

jand  in  hand.    The  boys  must  turn  from  one  to  the  other 

:.v  day.    This  is  called  the  "sandwich"  system  and-  it  is 

mirahly  applied  so  that  the  shop  boys  may  advance  in  studies 

I  nipchanical  proficiency  at  the  same  time. 

I'rovide  for  Workmen's  Sons — Mr.  J.  A.  F.  Aspinall,  general 

'Hager  of  the  Lancashire  &  Yorkshire  Railway,  says,  "Con- 

'  ration  ought  to  be  given  to  the  rank  and  file  of  the  work- 

f».  those  who  were  not  born  with  a  silver  spoon   in  their 

'iths.  and  who  ought  to  be  able  to  get  on  and  advance  them- 

\  es  if  they  have  sufficient  brains,  and  ought  to  have  facilities 

rising  to  the  top.  From  this  class  the  most  distinguished 
'1  in  England  have  sprung."  Aspinall,  Drummond  and  Yar- 
^'  are  Arm  advocates  of  thoroughly  educating  the  workmen's 

'lis. 

■Social  Limitation— Exceptions— Mr.  W.  H.  Maw  believes  that 
^•'e  must  be  taken  that  every  facility  to  rise  be  given  to  the 


best  man,  irrespective  of  social  position.  Such  men  will  be 
most  frequently  found  among  those  not  endowed  with  wealth 
\s.iO  in  consequence  had  inherited  the  instinct  for  work,  and  by 
example  and  necessity  will  be  more  ready  to  go  through  the 
drugery  of  learning  their  profession  than  those  who  were  what 
is  termed    socially  above  them." 

In  spite  of  frequent  expressions  in  favor  of  aiding  the  rank 
and  tile,  it  is,  because  of  social  distinction,  very  difficult  for  a 
shop  boy  to  rise  and  become  a  "gentleman.  "  1  musit  say,  how- 
ever, that  some  of  the  finest  and  broadest-minded  men  I  met 
in  England  have  come  from  the  ranks  to  the  highest  pusitioub, 
and  these  very  men  owe  this  advancement  to  the  Mechanics' 
institutes. 

Necessity  for  Schools — Mr.  Hugh  Reid  of  the  Hyde  i'ai'k 
Locomotive  Works,  says:  "Every  engineering  firm,  if  woriaug 
un  sound  commercial  lines,  must  look  to  the  education  of  ius 
apprentices,  more  particularly  from  its  bearing  upon  its  own 
business,  present  and  future.  The  more  a  business  is  removed 
from  the  purely  manufacturing  processes,  and  where  new  de- 
signs and  developments  aae  constantly  required,  so  corres- 
pondingly will  a  larger  number  of  highly  trained  workmen  be 
required.  Also  in  works  far  removed  from  or  very  close  to 
large  centers  of  population,  highly  trained  men  may  in  the 
one  case  be  very  ditncult  to  obtain  and  in  the  other,  very  diffi- 
cult to  retain." 

This  means  that  for  self  preservation  school  instruction  must 
absolutely  be  provided  for  apprentices  and  that  it  must  be 
done  by  and  under  the  control  of  the  employers.  In  the  United 
States  the  methods  described  will  not  answer.  Our  conditions 
require  methods  specially  adapted  to  a  relatively  new  country 
and  to  railroads  which  lack  the  traditions  of  these  in  England 
As  a  result  of  these  observations  I  have  formulated  a  plan  which 
when  developed  will  be  ready  for  the  consideration  of  American 
railway  officials.  It  is  necessary  to  provide  a  system  which 
while  under  centralized  direction  and  control  will  meet  the 
needs  of  railroads  having  many  centers  of  mechanical  work. 
Tlie  English  methods  do  not  provide  for  this. 

I  trust  that  this  general  discussion  of  the  subject  may  awaken 
and  incite  interest  in  this  tremendously  important  matter, 
than  which  there  is  notliing  more  vital  in  the  entire  labor  prob- 
lem. G.  M.  B. 

(To  be  Continued.) 


The  oil-burning  engine  district  on  the  Santa  Fe  has  been  ex- 
tended from  Seligman  to  Winslow,  Arizona,  a  distance  of  143 
miles.  Coal-burners  are  not  used  any  more  in  California  or 
Western  Arizona.  Instead  of  storing  oil  in  steel  tanks  at 
division  points,  the  Santa  Fe  has  built  circular  pits  in  the 
firound,  banked  up  high,  with  a  depth  of^  about  20  feet,  and 
I  oofed  over.  The  oil  thus  stored  is  pumped  into  small  delivery 
tanks  and  there  run  into  the  engines  by  gravity.  The  largest 
of  these  pits  are  at  Seligman  and  Flagstaff — one  for  each  place, 
(^ach  holding  50,000  barrels.  At  Ash  Fork  there  are  two  pits, 
each  holding  25,000  barrels;  at  Williams  one  and  at  Winslow 
one,  each  holding  25,000  barrels.  There  is  little  loss  by  leak- 
age. The  earthpits  cost  less  than  steel  tanks  and  hold  more 
oil.    The  fire  hazard  is  greatly  reduced. 


"Since  the  use  of  soft  water  decreases  the  time  necessary 
for  keeping  locomotives  out  of  service  for  boiler  repairs,  and 
for  washing  out,  the  number  of  locomotives  required  to  ope- 
rate a  line  should  be  decreased.  Your  committee  has  found 
I)ublished  statistics  covering  a  i)eriod  of  time  on  a  division 
of  a  railroad  that  recently  was  equipped  with  water-softening 
plants.  These  statistics  show  that  the  number  of  locomotives 
in  service  was  9  per  cent,  less,  the  ton  mileage  11  per  cent, 
more,  and  the  pounds  of  coal  consumed  per  1,000  ton  miles 
was  5  per  cent,  less  than  during  the  same  period  before  the 
division  was  equipped;  with  the  water-softening  plants." — 
From  a  committee  report  on  water  softening,  to  the  Engineer- 
ing and  Maintenance  of  Way  Association. 
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SOME    DETAILS  OF   A    VERY    HEAVY    LOCOMOTIVE. 


Atchison,  Topeka  &  Santa  Fe  Raiiavay. 


2-10-2  (SANTA  fe)  type. 


In  this  journal  for  October  and  November,  1903  (pages  372 
and  399)  des<'riptions  of  the  very  powerful  freight  locomotives 
built  by  the  Baldwin  Ix>comotive  Works  for  the  Santa  Fe  Rail 
way  were  presented.     Because  of  its  size  and  enormous  draw- 
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bar"  pull  in  starting  (69,500  lbs.)  some  of  the  details  of  the  ru: 
ning  gear  will  be  interesting  because  they  show  the  large  siz< 
of  the  parts  which  are  necessary  in  such  an  enormous  locom 
tive.     While  the  exact  weights  of  the  parts  of  this  engine  a. 
not  now  available,  those  of  some  of  the  principal  parts  of  tl 
2-10-0  engine  illustrated  on  page  192  of  our  June  number,  190. 
will  indicate  in  a  general  way  the  corresponding  figures  f(. 
the  2-10-2  type  which  is  very  nearly  the  same  size.       Thet^ 
weights  are  given  in  the  accompanying  table.     The  reciproca 
ing  weights,  including  the  portion  of  the  weight  of  the  mai 
rod,  for  one  side  amount,  approximately,  to  1,800  lbs. 
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BACK  END  OF   MAIN   BOD. 


DBIVING   WHEEL. 


DETAILS  OF  THE  HEAVIEST  LOCOMOTIVE  EVER  BUILT. 


.Y.  1904. 
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WCIGUTS  OF  PABTS  OF  HEAVY  DECAPOD  IX)COMOTIVK. 

(See  American  Engineer,  June,  190i,  page  192. J 

Pounds. 

ight  in   working  order 267,800 

ving  wheels  and  axle,  front  and  baclt  pairs 7,475 

vlng  wheels  and  axle,  intermediate,  front  and  back 8!o55 

» ing  wheels  and  axle,  main  pair 9,375 

ving  box,   main,   each ............;. , .        '512 

j\  ing  box,  others,   each i-. . .  -       444 

uine  trucks,  without  wheels,  axles  or  boxes ..'.■; . .     4,5mi 

limine  truck  wheels,  one  pair  and  axle .....,...;: 2,080 

.;iializer    beam     

■•anie^,  each ,  ,  , 

".mt  plate ^  i ... ;  ,^.  ..';..■»' 

oiler,  without  tubes    »>;v;,i ;'.  ..... 

;  b,  steel ,vV.'4V 

,xle,  main  driving    ........  :]i,:.!,';; . .  .  . .  . 

•..■vies,  other  driving  .;  >yv', . . .:. . . .' 

ros^shead »-. .... . 


_'•  ♦  *••*,•.•  «*.%•..    .  . 

160 

"^»  ■  f"  -*>.  •'  k  ,•* «   •'  •  •  .V-*  •  •  •  •  ^   . 

8,400 

•  •^-^"•■■'•■•."•? '■•'•'  ■•"•-•  ^I»'»  '•■•,- 

910 

t    •    •    .    ■>■«  la  -«  .^-  «.*•-•   jT  .>'>>'.*    . 

43,000 

•,  •  .•^•■■•"■»   •".i   »' W.».'»  ii   4  . 

2,690 

•  •  ■  -•  •.  •' **  i-  \i  -»  i  ■.••.«  •'  •  i  . 

1.875 

•  *!*■*  •.»^^.£i  •'.^ '■«  fc  V'*-*' .'•'.•  • 

1,520 

431 

_,  ^  ,       ,  Pounds. 

Pistons  and  rod 1,075 

Main  rods,  each 1,030 

Side  rods  for  each  .-side .'..'.     l[870 

Cylinders,  for  one  side,  without  saddle 10,160 

Saddle    7,100 

This  selection  of  details  for  illustration  suflSciently  indicates 
the  difficulty  in  designing  a  very  large  locomotive.  For  ex- 
ample a  glance  at  the  main  crank  pin  with  its  SM  by  8^^  in 
main  rod  bearing  conveys  at  once  the  impression  of  the  power 
which  must  be  provided  for  when  19  and  32  in.  cylinders  are 
used.  The  drawing  of  the  main  driving  wheel  shows  that  tJiere 
is  insuflScient  room  for  the  counterbalance  required  by  the  pre- 
vailing rules.     Guides  4  by  9  in.  in  section  are  required  for  the 
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crosshead  stresses  and  the  bearing  area  of  the  crosshead  is 
252  sq  in.  A  32-in.  piston  is  a  large  member  and  the  two  pis- 
tons and  piston  rod  are  shown  assembled.  Drawings  ot  the 
main  rod  and  the  frames  complete  the  selections. 

A  locomotive  of  this  size  presents  many  problems  in  detail 
design  which  have  been  treated  in  a  most  creditable  manner 
which  is  worthy  of  careful  study  by  the  reader,  for  in  this  case 
forces  are  provided  for  which  locomotive  designers  have  never 
before  been  called  upon  to  meet  In  looking  over  these  details 
as  the  drawings  were  lying  on  the  writer's  desk,  a  well-known 
railroad  oflRcer  remarked  that  he  thought  the  time  had  comt' 
when  the  problem  of  the  big  locomotive  should  be  approached 
in  a  new  way,  a  way  which  would  divide  the  stresses  in  the 
running  gear  among  a  large  number  of  parts  and  that  while 
this  would  increase  the  expense  of  construction,  it  would  lead 
to  a  lightening  of  the  parts,  a  distribution  of  the  wear  over  a 
larger  number  of  surfaces  and  to  greater  convenience  in  the 


shop.     In  fact,  he  thought  that  locomotives  had  gone  as  far  n 
they  ought  in  the  matter  of  size. 

Before  leaving  the  subject,  attention  should  be  directed  t. 
the  frame  splices  of  this  engine  and  to  the  depth  of  the  frame 
32  in.,  at  the  cylinders.     In  the  depth  of  the  frames  at  thi 
point,  the  method  of  securing  the  cylinders  to  the  frames  b 
long  keys,  planed  together,  and  the  key  construction  of  th 
.frame  splices,  tlio  practice  shown  in  connection  with  tlfe  2-8 
and  other  classes  of  Pennsylvania  engines  has  been  followed 
(See  American  E.ncinekr.  June.  1899,  page  181).     In  the  larg' 
Santa  Fe  engine,  it  is  noteworthy  that  at  the  front  frame  splicf 
a  cross  sertional  area  of  nearly  98  sq.  in.  has  been  provided 
These  frames  have  never  given  the  slightest  trouble  on  the  road 

These  drawings  have  been  received  through  the  courtesy  oi 
the  officers  of  the  Atchison,  Topeka  &  Santa  Fe  Railway  and  thr 
Baldwin  locomotive  Works. 


MAINTENANCE    OF   METALLIC     PACKING   ON    LOCO- 
MOTIVES. 


By  P.  A.  C.  KjiNu. 


It  is  a  well-known  fact  that  there  are  about  as  many  metallic 
packings  on  locomotives  at  the  present  time  leaking  steam  as 
there  are  correctly  performing  the  duty  originally  intended, 
and  this  is  due  to  a  large  number  of  causes.  The  packing 
manufacturer  has  often  been  called  upon  to  produce  a  fool- 
proof packing.  Now,  as  soon  as  we  can  produce  a  crank  pin 
bearing  which  will  never  require  attention  or  a  triple  valve 
that  can  be  put  together  with  a  shovel,  about  that  time  we 
may  expect  a  packing,  either  fibrous  or  metallic,  which  will  be 
fool  proof,  and  by  the  way,  it  is  well  to  bear  in  mind  that 
fibrous  packings  require  better  attention  and  greater  care  in 
application  than  any  of  the  metallic  packings. 

It  has  often  occurred  to  the  writer  that  it  is  a  pity  that 
packing  leakages  will  not  tie  up  railroads,  like  broken  frames 
•  or  broken  axles  or  disarranged  air  brakes,  for  then  the  pack- 
ing would  receive  the  consideration  to  which  it  is  entitled. 

Why  is  it  that  metallic  packings  applied  to  steamships  and 
stationary  engines  are  steam  tight,  and  when  the  same  are 
applied  to  locomotives,  they  leak  steam?  The  writer  thinks 
the  difference  is  just  here:  It  is  impossible  to  successfully  run 
a  marine  engine  with  leaky  packings — steam  will  blow  down  on 
the  heads  of  the  oilers  and  the  engineers  would  be  compelled 
to  shut  down.  They  are,  therefore,  particularly  careful  to 
see  that  the  packings  are  in  first-class  condition  and  correctly 
repaired  before  they  leave  port,  and  that  by  a  man  who  knows 
his  business.  While  the  leaky  packing  on  a  locomotive  gen- 
erally does  not  do  any  damage  immediately,  particularly  to 
those  running  the  locomotive,  1  have  often  thought  that  if 
the  front  of  an  engine  could  be  boxed  in,  and  the  only  outlet 
to  the  box  be  a  2-in.  pipe  leading  into  the  cab,  then  we  would 
have  tight  packings,  particularly  if  this  pipe  was  directly  in 
the  front  of  the  cab  on  the  right  hand  side. 

Going  back  to  ancient  history,  and  the  days  of  the  old  soft 
packing,  usually  the  engineman  did  his  own  work  in  this  re- 
spect; he  was  very  careful  how  he  applied  the  soft  hemp  rings, 
and  would  allow  no  one  but  himself  to  tighten  up  the  gland. 
He  was  very  careful  not  to  get  over-heated  rods,  and  would 
keep  them  properly  lubricated,  as  this  was  the  time  before 
oil  starvation  became  a  fad.  When  metallic  packings  were 
introduced,  for  a  while  the  engineman  continued  to  retain  in- 
terest in  the  packings,  and  metallic  packings  at  once  showed 
great  saving  over  hemp,  largely  because  it  was  looked  after 
the  same  as  before,  but  since  then  things  have  been  going 
from  bad  to  worse  between  repairs.  Finally  the  "chain  gang" 
came  into  existence,  then  the  engineman  ceased  to  keep  up 
packings,  it  being  turned  over  to  the  shop  man.  and  almost 
any  man  was  taken  for  the  work.  Sometimes  this  man  was 
a  graduate  from  a  wheel  barrow,  or  a  bolt  cutter.  He  certainly 
did  not  appreciate  the  work,  and  as  long  as  he  was  paid  a 
certain  price  for  renewing  babbitt  metal  rings  he  considered 


his  duty  was  done.  Sometimes  these  rings  fit,  sometimes  they 
do  not;  new  rings  are  often  applied  to  packing  where  rings 
are  not  the  cause  of  the  trouble,  then  again  they  are  often 
improperly  machined.  In  addition  to  this  the  oil  starvation 
fad  struck  us.  The  best  lubrication  of  packing  is  from  the  cyl- 
inder. When  the  quantity  of  cylinder  oil  was  cut  down  the 
packings  failed  to  receive  their  best  lubrication,  worn  rods 
were  quite  frequent,  burned  out  and  badly  cut  packing  rings 
were  plainly  in  evidence. 

Now  contrast  the  above  with  the  situation  on  marine  engines. 
All  will  admit  that  the  marine  engineers  are  skillful  and  well 
informed  men,  probably  as  good  in  a  mechanical  way  as  any- 
one connected  with  any  railroad.  Yet  these  men  frequently 
will  not  make  any  repairs  themselves  on  metallic  packing, 
hut  send  to  the  manufacturer  of  the  packing,  so  that  he  may 
send  a  specialist  to  overhaul  and  correct  tlie  trouble.  Hp 
considers  the  metallic  packing  business  a  specialty,  and  as  it 
Is  so  Important  to  his  existence  he  has  a  specialist  attend  to  it. 
Even  on  the  largest  ocean  liners  this  course  is  often  pursued. 
In  some  cases,  however,  after  the  engineer  has  had  years  of 
experience  with  the  packing,  he  will  then  attempt  to  over- 
haul it,  but  never  tintil  he  has  had  some  experience,  watch- 
ing the  packing  specialist,  and  learning  his  lesson  thoroughly. 
Even  our  largest  ship  yards  desire  the  packing  specialist 
present  when  packings  are  applied  and  trials  run.  This  Is 
one  of  the  reasons  why  marine  packings  are  tight,  whereas 
the  same  packing  applied  to  locomotives  fails.  Of  course,  loco- 
motive service  is  harder  than  marine  service,  but  not  so  much 
80  as  to  cause  the  packing  trouble  and  the  expense  of  maintain- 
ing packing  that  now  exists  when  everything  is  considered. 
It  does  not  require  a  college  professor  to  take  care  of  pack- 
ings, but  it  does  and  always  will  require  a  good  mechanic. 

The  following  is  about  the  way  the  situation  is  treated:  The 
general  manager  goes  over  the  road  on  a  cold,  clear  day,  he 
sees  most  of  his  engines  with  terrific  steam  leaks  around 
their  cylinders,  and  immediately  thinks  it  all  comes  from  the 
packings.  He  sends  for  the  superintendent  of  motive  power  and 
tells  him  this  thing  must  stop,  that  t'Vie  packings  are  no  good, 
and  they  had  better  change  to  some  other  make.  The  S.  M.  P. 
sends  for  the  packing  manufacturer,  and  says,  "Your  goods 
are  of  no  account,  and  something  must  be  done.  Can  you  cor- 
rect the  trouble?"  Packing  man  says.  "Yes,  but  not  unless 
you  win  treat  packings  properly."  S.  M.  P.  says,  "Go  ahead." 
Then  a  certain  number  of  engines  are  taken  on  which  to  con- 
duct this  trial.  By  a  little  judicious  handling  of  the  question 
by  a  man  who  knows  his  business,  it  is  found  that  not  only 
can  packings  be  made  tight,  but  thousands  of  dollars  can  be 
saved  per  year.  The  S.  M.  P.  is.  of  course,  very  much  pleased 
and  shows  the  matter  to  the  general  manager,  they  proceed 
to  pat  each  other  on  the  back,  and  say,  "Now  the  good  time  has 
arrived,  our  troubles  with  parkings  are  over.  Our  men  have 
been  told  how  to  do  the  thing  and  they  will  do  it."  All  me- 
chanical departments  become  very  virtuous,  but  view  this 
same  road  six  months  after.  These  packings  are  again  blow- 
ing. Nobody,  however,  pays  much  attention  to  it  as  leaky  flues 
have  become  the  great  question  of  the  day  and  the  packing 
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.-iuebu  is  sidetracked  for  the  time  being,  and  tlie  question 

asked,  "How  are  you  getting  along?"      All  right,  not  much 

ouble,  but,  of  course,  we  are  not  obtaining  the  lesults  that  we 

•,  luiued  at  lirst."    Now,  why  is  this?    Simply  because  the  men 

;jo  were  instructed  at  the  general  overhauling  have   either 

tiu  put  on  other  work,  discharged  or  promoted,  and  new  men 

.e  endeavoring  to  do  their  work  without  being  properly  in- 

i  acted.    The  new  men  know  nothing  of  the  reformation  and 

,angs  gradually  drift  back  into  their  old  condition. 

Tests  of  metallic  packing  are  about  as  numerous  as  they 
...e  misleading,  and  this  is  the  reason  why  about  once  in  six 
uionths  an  entirely  new  design  of  packing  is  placed  upon  the 
:;iarket  and  tried  on  several  roads.  It  has  probably  made  a 
<ood  record  on  an  engine  on  some  particular  road  by  the  in- 
ventor. The  inventor  has  daily  kept  track  of  the  engine 
:md  instructed  every  one  how  to  take  care  of  it,  and  is  sure 
that  it  has  been  well  lubricated,  even  though  he  may  have 
iiad  to  purchase  the  oil  himself.  Every  one  who  handles  the 
ougine  knows  the  packing  is  on  trial  and  proceeds  to  keep  it  in 
shape,  unconscious  of  it  probably.  The  result  is  that  the  mile- 
age of  this  packing  is  very  large,  and  when  compared  with 
the  mileage  of  the  standard  packing  on  that  road  it  is  so  large 
that  everyone  wants  to  rush  to  the  new  style,  and  often  they 
do  so.  When  this  packing  is  put  on  a  large  frumber  of  engines 
and  in  time  becomes  standard  and  gets  the  same  treatment 
the  old  standard  received,  it  proves  to  be  no  better,  if  as  good 
as  the  old-timer;  then  the  road  often  in  desperation  will  go 
back  to  their  old  goods.  This  farce  comedy  is  worked  once 
in  about  six  months,  and  on  some  of  our  best  known  sys- 
tems. One  motive  power  man  who  had  sized  up  the  situation 
correctly,  said  be  could  make  a  big  mileage  with  old  shirts  in 
the  stuflSng  boxes  providing  they  were  on  test. 

We  may  write  it  down  that  we  shall  never  get  good  satisfac- 
tion either  in  the  way  of  preventing  steam  leakages  or  sav- 
ing expense  until  metallic  packings  are  treated  as  a  specialty, 
and  a  good  mechanic  on  every  railroad  is  held  entirely  respon- 
sible for  this  work.  This  man  should  not  be  a  cheap  man 
by  any  means;  he  should  be  paid  equally  as  well  as  a  general 
roundhouse  foreman,  he  should  visit  the  packing  manufactur- 
ers and  then  see  that  shop  men  know  how  to  repair  packings 
and  that  they  do  it  properly.  A  man  of  this  kind  will  save 
luamy  times  his  salary. 

A  short  time  ago  a  railroad  sent  some  of  their  engines  to  a 
locomotive  builder  for  repairs.  The  locomotive  builder  removed 
tiie  packings  and  sent  them  to  the  packing  manufacturer  to  be 
overhauled  and  put  in  good  condition.  It  was  surprising  to  ex- 
amine some  of  these.  One  packing  in  particular  was  minus  a 
ball  joint  and  apparently  had  not  had  a  ball  joint  against  the 
gland  for  many  moons,  and  must  have  leaked,  judging  from  the 
way  the  interior  parts  of  that  packing  were  hammered  up.  Why 
the  steam  leakage  did  not  completely  cover  the  engine  I  cannot 
imagine,  for  it  must  have  been  awful.  I  suppose  the  engine- 
man  reported  these  packings  as  blowing,  a  roundhouse  man 
with  the  same  regularity  applied  new  metallic  packing  rings, 
whereas,  if  he  would  have  properly  sized  up  the  situation  and 
applied  a  new  ball  joint,  the  whole  trouble  could  have  been 
corrected  and  many  dollars  saved.  Some  of  these  packings 
•.vere  received  minus  followers,  some  of  them  apparently 
'lad  the  followers  applied  the  wrong  way  about,  some  of  them 
■bowed  evidence  of  the  vibrating  cup  being  solid  up  against 
'he  side  of  the  stuflBng  box,  either  due  to  excess  of  lost  motion 
*.'»^tween  the  piston  and  cylinder  or  cross  head  and  guides.  In 
'■>ther  words,  the  whole  condition  was  horrible,  and  neglect  in 
'his  matter  meant  a  loss  of  thousands  of  dollars.  '' 

It  is  certainly  unfair  to  blame  metallic  packings  for  faults 
■vhich  may  be  due  entirely  to  piston  rods  and  valve  stems, 
sometimes  piston  rods  are  n«t  true,  cylinders  are  smaller  at 
>ne  end  than  at  the  other,  or  they  may  not  be  round.  The 
same  is  true  of  valve  stems.  Unless  they  are  cylindrical  no 
metallic  packing  can  be  expected  to  be  tight.  Then  again 
ods  are  turned  up  and  roughly  finished  so  that  they  act  as 
1  file  through  the  packings,  or  in  truing  up  rods  they  may  be 
turned  to  a  size  that  does  not  correspond  to  the  diameters  of 
"ings  kept  in  storerooms;  the  roundhouse  man  in  his  hurry 


is  compelled  to  take  rings  out  of  stock  such  as  he  may  find, 
and  very  often  has  to  apply  the  wrong  diameter  of  rings  to  the 
rod.  Now,  under  conditions  of  this  kind,  it  is  about  as  im- 
possible to  expect  packings  to  be  tight  aj»  it  would  be  to  expect 
a  tight  slide  valve,  if  the  valve  face  was  Huishcd  in  a  foundry 
instead  of  a  machine.  In  several  instances  we  have  known 
of  rings  which  were  originally  bored  for  rods  one-half  inch  less 
diameter,  cut  up  in  small  segments  and  applied  to  packings. 
We  may  readily  imagine  how  this  would  work  out  in  practice. 


CHICAGO  MEETING  UF  THE  MECHANICAL  ENGINEERS. 


The  spring  meeting  of  the  American  Society  of  Mechanical 
Engineers  will  this  year  be  held  jointly  with  the  institution 
of  Mechanical  Engineers  of  Great  Britain,  and  the  sessions 
will  be  held  in  Chicago.  This  location  has  been  selected  be- 
cause it  is  near  enough  to  St.  L.ouis  to  permit  the  members 
to  attend  the  exposition  and  yet  the  discomforts  of  holding 
conventions  in  the  exposition  city  will  be  avoided.  Thus  far 
200  members  of  the  English  society  have  indicated  their  in- 
tention to  attend,  and  the  joint  meetings  therefore  promise  to 
be  very  successful.  In  order  to  provide  ample  time  for  dis- 
cussion the  subjects  for  the  English  society  will  be  iimited  to 
the  following;  The  steam  turbine,  motor  cars,  the  gas  en- 
gine, hydraulic  and  electric  cranes,  induction  fans  and  gar- 
bage destructors.  The  committtee  on  meetings  of  the  Ameri- 
can Society  of  Mechanical  Engineers  has  asked  for  papers  on 
the  following  subjects:  The  American  steam  turbine,  the 
American  gas  engine,  the  power  plant  of  the  tall  office  build- 
ing, the  American  Locomotive  testing  plant,  the  American 
shop  management  problem  and  the  modern  American  machine 
tool. 


JAMES  WATT    MEMOFOAL. 


A  memorial  statue  is  about  to  be  erected  in  Greenock,  Scot- 
land, on  the  site  of  the  cottage  in  which  James  Watt  was  born. 
Subscriptions  are  solicited  in  many  countries,  and  an  American 
committee  has  been  organized  with  Andrew  Carnegie  as  chair- 
man. Subscriptions  should  be  sent  to  Theodore  Dwight,  sec- 
retary and  treasurer  of  the  American  committee,  5*9  John  street. 
New  York. 


EMi'LOYMEiST  BuKtAU — CuiCAi^o  &  ALTON  Raiuioao. — While 
nearly  all  railroads  employ  somewhat  systematic  methods  of 
recruiting  the  several  branches  of  the  service,  thus  far  only 
this  road  has  an  employment  bureau,  established  with  a  view 
of  securing  recruits  from  among  the  young  men  living  along 
the  line  of  the  road.  The  object  of  this  is  to  secure  the  ad- 
vantage of  the  home  influence  and  establish  an  esprit  de 
corps  because  of  employing  those  who  are  interested  in  the 
country  to  which  the  road  is  tributary.  This  has  been  worked 
up  into  a  systematic  policy  by  an  employment  bureau  which 
is  under  the  direction  of  Mr.  W.  A.  Freese,  superintendent  of 
telegraph.  It  is  confined  to  the  transportation  department 
and  is  aimed  to  elevate  the  standard  of  employees  in  every 
capacity.  In  order  to  reach  those  who  might  not  otherwise 
apply  for  positions  circulars  are  issued  and  distributed  in 
the  towns  along  the  road  containing  instructions  for  applying 
for  service.  All  applications  are  investigated  and  records 
made.  Civil  service  rules  govern  the  bureau  and  the  results 
for  the  first  year  have  been  very  successful,  275  men  having 
been  selected  by  examination  from  a  large  number  of  ap- 
plicants during  that  period. 


LoN(;  Sea  Ttav  With  Oil  Fuel.— The  steamship  Nebraskan 
of  the  American-Hawaiian  Line  recently  arrived  in  New  York 
after  a  12,724-mile  (nautical)  trip  from  San  Diego,  Cal.,  using 
oil  fuel  all  the  way:  The  trip  was  made  via  the  Straits 
of  Magellan  in  51  days  and  9,300  barrels  of  oil  were  consumed. 
This  oil  was  the  crude  product  of  California.  By  Its  use,  12 
men  are  saved  in  the  fire  room  and  3  men  only  were  required 
for  tending  the  burners. 
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EDITORIAL    ANNOUNCEMENTS. 

AdvertlMeninitH.  XiAhing  tpill  be  inserted  in  this  journal  for  pay,  KXCEIT 
IN  THE  ADVEKTISINO  PAGES.  TfvR  leuUiKj  jmyes  V'ill  ewitain  only  siuh 
matter  as  we  a/naiiler  of'  ittlerest  to  mir  readers. 


ContributionH. — Articles  relUimj  to  riilway  nAlirig  stock  cwtstriwtiun  and 
vuiniiiieinent  niui  kindred  tojiirs,  by  tlnise  who  are  pfiuticidly  ao/unintrd 
icith  these  subjects,  are  specinUy  (hsired.  Alst)  e  irly  mUices  of  official  chmiyes, 
aiid  additiotis  of  new  equipii.ent  for  the  road  or  the  shop,  by  jmrchiute  or 
cMudr  action. 


To  Subseribers.— TAe  American  Engineer  and  Railroad  Journal 
is  tnailed  retftdnrly  to  rifry  sitbscrilitr  etch  tnoidh.  Any  subscriber  who  fiiis 
to  receii'e  hi*  pufier  onyht  at  oiice  to  notify  the  postninster  at  the  office  of 
delivery,  and  in  case,  the  paper  is  not  then  obtained  this  ojfftte  should  be 
notified,  »o  that  the  niissiny  jtaper  may  be  siipjAied.  H^hen  m  Miib- 
■crlber  chaufc***  hi*  addre«»»  he  ouf/fit  to  uikify  this  office  at  once,  to 
that  the  paper  ttmy  be  sent  to  the  j.ruper  destination. 


The  locomotive  is  the  only  thing  on  a  railroad  that  actually 
earns  money.  If  10  per  cent,  of  the  number  of  locomotives 
are  out  of  service  for  any  reason,  that  proportion  of  the  earn- 
ing power  is  unavailable.  If  20  per  cent,  are  in  the  shops 
or  waiting  to  get  in,  the  whole  system  begins  to  limp.  Many 
roads  are  limping  because  of  a  lack  of  shop  facilities,  and  shop 
improvement  is  to  be  one  of  the  biggest  business  questions 
of  the  railroads  for  some  time  to  come. 


By  sending  an  annual  pass  and  a  personal  letter  to  every 
station  agent  on  the  line,  Mr.  J.  C.  Stuart,  general  manager  of 
the  Erie  Railroad,  has  encouraged  these  important  subordinates 
and  has  brought  them  to  understand  that  they  are  appreciated 
as  necessary  factors  in  successful  management.  This  recogni- 
tion is  as  unusual  as  it  is  easy  of  accomplishment  and  it  con- 
stitutes an  example  which  others  might  profitably  follow  in  ail 
departments.  Shop  and  roundhouse  foremen,  from  whom  so 
much  is  expected,  would  give  "value  received"  many  times 
over  for  an  annual  pass.  Doubtless  they  would  not  often  use 
one,  but  the  comfort  of  having  one  in  the  pocket  would  help 
the  superintendent  of  motive  power  to  secure  better  service 
stnd  better  foremen.  It  costs  a  road  nothing  to  do  this  sort  of 
thing  and  the  returns  cannot  be  estimated. 


The  General  Manager  fell  into  the  ash  pit.  He  was  cha- 
grined and  soiled,  and  his  kid  gloves  were  torn.  He  had  cigars 
f  >r  his  friends  who  happened  to  hear  of  it.  but  the  story  has  been 
a  long  time  leaking  out.  It  occurred  last  winter  on  the  occa- 
sion of  an  inspection  of  the  roundhouse  with  the  superin- 
tendent of  motive  power  and  master  mechanic,  who  were  try- 
ing to  find  out  w^hy  locomotive  work  was  delayed  at  that  par- 
ticular point,  the  location  of  which  will  not  be  stated  now. 


They  had  not  even  entered  the  roundhouse,  but  were  walking 
toward  it  in  the  fog  which  hung  about  the  building  in  the  still 
air.  This  experience  was  an  effective  object  lesson  to  this 
officer,  who  up  to  that  time  had  not  appreciated  the  difficult 
problem  of  ventilating  roundhouses  in  cold  weather,  and  he 
had  not  dreamed  of  the  conditions  which  render  not  only  the 
house  itself  difficult  to  navigate,  but  also  the  surrounding  yard. 
During  the  past  severe  winter,  fog  in  roundhouses  has  been  a 
serious  matter,  delaying  work  and  making  it  impossible  to  do 
roundhouse  repairs  properly.  Even  with  the  best  ventilat- 
ing facilities  the  trouble  has  not  been  entirely  overcome,  and 
the  problem  is  one  to  be  studied  with  the  greatest  care  by 
those  who  are  operating  under  pressure  for  power.  This 
general  manager  will  be  likely  to  approve  more  extensive 
appropriations  for  roundhouse  improvement,  and  it  would  be 
a  great  help  in  progress  if  other  managing  officers  could  get 
a  near  view  of  the  difficulties. 


WHAT  ARE  YOUR  LOCOMOTIVES  DOING? 


This  is  a  vital  question  of  railroad  oi>eration  to-day.  Upon 
the  answer  depends  the  standing  of  the  management  before  the 
owners  of  the  properties  and  that  management  is  best  which 
shows  the  best  results  in  this  item  of  performance. 

Managements  are  increasing  the  average  loading  of  cars,  they 
are  eliminating  grades,  rectifying  alignment,  strengthening 
bridges,  improving  condition  of  track,  increasing  terminal 
facilities,  lengthening  sidings,  improving  water  stations;  they 
are  closely  watching  the  dispatching  of  trains  and  providing 
in  every  possible  way  the  facilities  which  will  tend  to  increase 
the  weight  of  the  average  train  and  shorten  its  time  on  the 
road. 

It  is  perfectly  clear  also  to  all  who  have  watched  the 
progress  of  the  past  five  years  that  the  locomotive  is  appreci- 
ated as  the  important  remaining  factor  in  the  problem.  A  de- 
gree of  attention  is  now  given  to  the  locomotive  department 
which  it  never  received  before  the  ton  mile  and  the  heavy 
train  became  watch-words.  The  attention  now  given  to  new 
shojjs  and  the  expenditures  authorized  for  their  construction 
and  equipment  indicate  a  new  and  promising  interest  in  the 
motive  power  side  of  operation.  All  the  prominent  roads  are 
.supplying  themselves  with  the  most  powerful  locomotives 
which  their  condition  will  permit  of  running  and  locomotive 
terminals  have  exhibited  signs  of  increased  interest  in  the  form 
of  improved  facilities  in  connection  with  locomotive  operation. 
But  as  yet  the  surface  of  the  locomotive  problem  has  hardly 
been  scratched.  In  spite  of  progress  made,  nothing  is  seen  in 
the  tendencies  of  the  time  which  gives  promise  of  placing 
those  to  whom  the  locomotive  is  entrusted  in  position  to  meet 
the  extraordinary  demands  which  are  to  be  made  upon  them. 

Nothing  short  of  a  fundamental  change  of  policy  will  meet 
the  locomotive  problem  of  to-day  and  of  the  future.  This  prob- 
lem is  the  administration  upon  a  business  basis  of  the  motive 
power  of  large  aggregations  of  railroads  and  it  is  a  problem 
of  men  and  of  methods.  The  men  and  metiiods  which  sufficed 
for  small  roads  are  inadequate  to-day  and  it  becomes  a  vital 
necessity  that  the  future  be  provided  for. 

Nothing  short  of  a  representation  of  the  motive  power  de- 
partments in  the  management  will  answer.  What  is  needed 
is  an  officer  of  the  grade  of  vice-president  or  general  manager 
in  charge  of  motive  power  and  he  must  be  a  man  who  "draws 
enough  water"  to  build  up  an  organization  and  formulate  a 
plan  which  win  put  the  locomotive  on  a  business  basis  and 
keep  it  there  for  the  years  which  are  to  come.  As  a  type  he 
must  be  big  enough  to  secure  from  the  directors  that  which  is 
needed  in  protection  of  their  own  interests  and  he  must  have 
the  authority  to  inaugurate  policies  of  construction,  operation 
and  management  which  will  constitute  a  permanent  plan  for 
putting  locomotives  in  position  to  do  what  is  expected  of  them. 
He  must  do  much  besides  securing  good  locomotives.  He  must 
be  able  to  institute  plans  for  recruiting  the  service,  for  elevat- 
ing the  men  in  the  ranks  and  giving  them  cause  to  look  to 
the  company  as  to  one  interested  in  their  welfare  and  he  must 
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lie  able  to  put  motive  power  work  into  such  a  condition  as  to 
warrant  the  best  mechanical  talent  of  the  country  to  prepare 
lor  high  positions  of  responsibility. 

The  present  large  systems  require  oflScers  for  this  work,  who 
are  equal  in  ability  and  authority  with  the  general  managers. 
Is  it  not  sufficient  to  tax  the  capabilities  of  the  best  railroad 
man  to  administer  this  department,  to  see  that  locomotivas 
are  such  as  the  conditions  require,  to  see  that  shops  and  ter- 
minal facilities  are  right,  to  know  that  shops  are  equipped  and 
operated  in  accordance  with  the  best  commercial  business  prin 
« iples,  to  know  that  locomotives  are  operated  efficiently  and 
economically  and  to  build  up  an  organization  which  will  carry 
all  these  along  and  provide  for  its  own  recruits — is  not  all 
this  enough,  on  a  large  system,  to  require  the  exclusive  at- 
tention of  the  best  business  man  and  executive  in  the  service? 

In  addition  to  all  this  it  is  to-day  necessary,  and  in  the 
future  will  be  more  so,  to  manage  the  department  so  that  the 
grievance  committee  will  lose  some  of  its  importance.  This 
will  require  a  most  carefully  considered  and  definite  policy 
which  will  disarm  those  who  make  the  most  of  opportunities 
to  widen  the  gaps  between  the  men  and  their  employers. 

Not  until  the  railroads  fully  appreciate  the  necessity  for  es- 
tablishing large  motive  power  policies  and  work  them  out  on 
a  long  term  basis  will  the  question,  "What  are  your  loco- 
motives doing?"  be  satisfactorily  answered. 

The  "lightning  changes"  or  earthquakes  of  management 
which  seem  to  be  a  part  of  current  progress  must  soon  give 
way  to  a  situat'.on  of  permanence,  and  the  efforts  to  make  bril- 
liant records  must  give  way  to  steadiness  of  operating  methods. 
N'othlng  can  succeed  under  chaotic  methods,  such  as  those 
which  have  involved  revolutionary  changes  in  the  entire  or- 
ganizations of  several  large  systems  in  the  space  of  two  years. 
TNTien  the  smoke  of  these  battles  clears  away  the  subject  of 
these  paragraphs  should  receive  attention,  and  those  who  have 
and  those  who  have  not  had  the  battles  should  calmly  enter 
into  a  plan  for  elevating  the  motive  power  administration  to 
the  high  plane  on  which  true  business  policy  places  it. 


ROUNDHOUSE  VENTILATION. 


No  winter  in  recent  years  has  brought  out  the  deficiencies 
of  roundhouses  as  the  one  from  which  we  have  just  emerged. 
The  severe  weather  conditions  necessitated  an  unusual  amount 
of  roundhouse  work  on  locomotives  and  they  also  made  the 
work  unusually  difficult.  A  fortunate  result  is  to  attract  atten- 
tion to  the  importance  of  the  best  roundhouse  facilities  as  af- 
fecting the  movements  of  trains. 

Even  in  the  best  equipped  and  best  ventilated  houses  the 
fog  occasioned  by  condensation  of  moisture  in  the  air  seriously 
hampered  those  who  were  responsible  for  running  repairs. 
This  was  not  alone  confined  to  the  house  itself,  but  in  cold, 
windless  days,  the  fog  over  the  turntables  occasioned  more 
than  one  "engine  in  the  pit"  and  was  a  serious  matter. 

This  points  to  several  things.  It  is  necessary  to  keep  down 
the  moisture  by  blowing  engines  down  into  closed  systems  of 
piping  and  to  maintain  dry  floors  by  good  methods  of  drainage; 
to  take  the  smoke  out  of  the  house  through  the  jacks  and 
ventilators  and  to  install  ventilating  machinery,  which  will 
clear  the  unavoidable  fog  away.  An  exhauster  system  of  re- 
moving the  smoke  may  be  necessary,  but  the  best  plan  seems  to 
l>e  to  use  the  fan  system  of  distributing  warmed  air  all  over 
the  house  and  supply  it  in  quantities  sufficient  to  do  the  work. 

One  of  the  most  recently  constructed  roundhoi.aes  which  has 
a  thoroughly  up-to-date  fan  heating  system  which  changes  the 
air  completely  every  15  minutes,  was  exceedingly  foggy  last 
winter.  This  roundhouse  was  provided  with  one  square  foot 
of  heater  piping  for  every  120  cubic  feet  of  volume  of  air  in 
the  building,  but  this  liberal  supply  did  not  prove  to  be  enough. 
H  would  be  well  to  try  more  heating  surface  and  fans  of  suffi- 
••ient  capacity  to  change  the  air  every  five  minutes.  Whatever 
the  cost,  roundhouses  should  be  made  safe  and  comfortable 
lor  the  important  work  which  must  be  done  in  them. 

A  return  to  direct  heating  by  steam  coils  in  the  pits  has  been 


suggested;  but  this  must  always  be  less  efficient  than  the  fan 
system,  which  will  at  the  same  time  heat  and  ventilate  the 
house.  It  is  a  fact  that  the  worst  offenders  are  roundhouses 
with  low  roofs,  which  seems  to  point  to  the  desirability  of 
supplying  more  air  space  vertically.  If  the  writer  had  the  re- 
sponsibility of  a  lot  of  roimdhouses  he  would  take  some  of  the 
best  exi)erts  in  ventilation  into  his  confidence  in  this  problem. 
It  surely  is  a  question  the  sohition  of  which  will  tax  the  best 
authorities.  ,    .         -    .  .< 


NOTES    ON    A    TRIP    THROUGH    OLD    MEXICO. 


BV  G.   B.   UEAUUiiiUN. 


A  trip  over  the  Alexican  Central  Railway  in  summer  time  is 
particularly  enjoyable.  Popular  opinion  considers  Mexico  a  hot 
country  and  one  to  be  visited  in  the  winter  only,  while  tuis  is 
true  as  far  as  the  Gulf  cities  are  concerned,  it  must  be  re- 
memoered  that  the  Republic  is  principally  a  great  table  land 
varying  from  4,UUU  to  lO.OUU  teet  above  sea  level.  11  we  con- 
sider a  transverse  section  of  the  country  from  Tampico  to 
Mauzanillo,  Irom  the  Gulf  to  the  Pacitlc,  we  have  a  sireicn  ot 
about  oUO  miles,  of  which  lOU  miles  on  the  Gulf  Coasi  and  50 
on  the  West  Coast  have  less  than  1,.5(H)  feet  elevation;  the 
remainder  is  mostly  above  5,0OU  feet.  The  Mexican  Central 
operates  about  3,0UU  miles  of  road,  and  only  about  GOO  miles 
have  an  altitude  of  less  than  l,5oo  feet. 

Starting  with  Juarez,  on  the  Rio  Granue,  3,717  feet  above 
sea  level,  the  first  town  of  any  size  which  we  reach  is 
Chihauhau,  225  miles  distant  (at  an  elevation  of  4,C43  feet), 
after  passing  through  an  undulating  country.  At  this  point 
quite  large  shops  are  located  for  locomotive  and  car 
repairs.  Ortiz,  50  miles  further  south,  is  the  nearest  station 
to  the  new  Boer  colony,  which  is  being  founded  by  General 
Snymau.  Already  there  are  a  dozen  Boer  families  on  the 
ground  and  50  more  are  expected  shortly.  They  have  had  a 
territory  ot  83,000  acres  set  aside  for  them  coniiguoiis  to  the 
Rio  Conchos  and  the  Boers  are  very  enthusiastic  over  their 
new  home,  'ine  arrangements  wiin  Uie  Mexican  government 
have  been  carried  out  by  (Jeneral  Snyman,  through  whose 
efforts  the  plan  has  been  successfully  launched.  He  states 
that  the  Boers  will  at  once  accept  Mexican  citizenship,  and 
we  think  that  both  the  Boers  and  Mexico  are  to  be  congratu- 
lated upon   this  admirable  arrangement. 

Continuing  southward  we  reach  Torreon.  518  miles  from 
Juarez,  at  which  point  the  Mexican  International  makes  con- 
nection. The  elevation  here  is  about  the  same  as  Juarez,  but 
we  now  commence  to  climb  to  the  highest  point  on  the  main 
line,  Zacatecas,  8,044  feet  above  sea  level,  and  780  miles  from 
Juarez.  The  grade  near  the  summit  is  IV2  per  cent,  and  sharp 
curves  continually  reversing  were  needed  to  keep  the  grade 
down  to  the  amount  named.  As  we  pass  the  summit  we  loo^ 
down  upon  the  town,  which  is  very  picturesque  from  the  rail 
road.  One  hundred  and  twenty  miles  further  south  is  Agua*. 
Calientes,  so  named  from  the  thermal  springs,  around  whicL 
are  clustered  several  banos,  or  bath  houses.  This  point  is  the 
junction  of  the  Tampico  line,  although  the  branch  actually 
leaves  the  main  line  at  Chicolate,  eight  miles  to  the  north.  At 
this  point  the  new  shops  of  the  Mexican  Central  are  now  being 
completed,  to  which  reference  will  be  made  later. 

The  next  important  town  is  Irapuato,  1,005  miles  from 
Juarez,  from  which  point  a  branch  runs  to  Guadalajara  and  a 
short  distance  beyond.  This  latter  city  is  5,054  feet  above  the 
sea  and  is  only  125  miles  from  the  Pacific  in  a  direct  line,  but 
as  yet  has  no  rail  communication  to  the  sea.  The  city  is 
lighted  by  electricity  generated  by  water  power  at  the  falls 
of  Juanacatlan,  20  miles  to  the  east.  This  installation  is  quite 
modern,  the  alternating  current  generators  having  oeen  sup- 
plied by  the  General  Electric  Company  and  are  driven  by  rope 
cables  from  horizontal  turbines. 

From  Irapuato  the  main  line  is  practically  level  until  we  reach 
San  Juan  del  Rio,  and  we  then  pass  over  two  summits  before 
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reach  iug  Mexico  City,  1,224  miles  from  Juarez  aud  7,350  feet 
in  altitude.  The  country  north  of  Irapuato  resembles  New 
Mexico  and  Arizona,  but  south  of  that  point  is  exceedingly 
fertile  and  well  watered.  The  Guadalajara  branch  also  runs 
through  a  fine  agricultural  section.  Most  of  the  engines  on 
this  branch  burn  wood,  as  also  on  the  Cuernavaca  branch. 
This  wood  is  mostly  the  root  of  the  mesquite,  which  grows 
abundantly  and  which,  while  being  very  light  wood  above 
ground,  has  roots  from  4  to  8  inches  in  diameter.  Coal  is 
quoted  as  worth  $20  a  ton  Mexican,  and  wood  probably  $8  a 
cord. 


the  property.  This  is  composed  of  adobe  with  briclt  pilasters 
and  coping,  and  is  about  12  feet  high.  It  is  intended  more  to 
prevent  articles  from  being  stolen  than  to  guard  against  strikes. 
The  first  building  which  you  meet  is  a  12-sta:l  roundhouse 
about  75  feet  length  per  stall,  the  walls  being  formed  of  concrete 
and  the  roof  of  wood  laid  flat  on  joist,  supported  by  two  posts 
between  each  track.    There  are  fixed  wooden  smoke  jacks  over 


TWO  MLGS  60-TON  CBA>KS  IN  THE  ERECTINO  SHOP. 


IjOCATIUN    of   GBOUr    MOTUBS    IN    THE    MACHINE   BHOf. 


.\IOTOK  URIVK  kOH  A   >\  HEEL  LATUt.  GROTTP  MOTOR  IN   MACHINE  SHOP. 

AGUAS  CALIENTES  SHOPS— MEXICAN  CENTRAL,  RAILROAD. 


The  company  is  at  present  maintaining  repair  shops  at 
Chihuahua,  San  I.uls  Potosi,  Guadalajara,  Cuernavaca  and  Mex- 
ico City,  the  latter  being  the  principal  shop  of  the  road  and 
where  the  heaviest  work  is  done.  These  shops,  however,  are 
old  and  have  been  added  from  time  to  time,  until  quite  a  hete- 
rogenous collection  of  buildings  and  sheds  comprise  the  present 
outfit.  Besides,  the  motive  power  has  been  added  to  until  the 
shops  are  inadequate,  so  that  some  years  ago  it  was  decided  to 
erect  new  shops  at  Agiias  Calientes,  which  is  a  much  more  cen- 
tral point  for  the  system.  The  new  .t\guas  Calientes  shops  are 
located  immediately  north  of  the  station,  and  the  first  thing 
that  lir  presses  the  visitor  is  the  substantial  wall  surrounding 


each  pit  The  floor  of  the  piu  is  of  brick  rounded,  but  a  dirt 
floor  is  used  in  the  house.  There  are  no  doors,  and  in  place 
of  the  usual  windows  in  the  outside  wall  there  are  arched 
openings  about  8  ft.  wide  and  12ft.  high,  with  iron  gratings. 
Just  below  the  eaves  there  is  a  series  of  openings  about  12 
ins.  wide  and  high  extending  along  the  outside  and  end  walls 
for  ventilation.  The  roof  slopes  towards,  the  table  and  has 
drain  pipes  inside  the  inner  circle  posts. 

The  erecting  and  machine  shop  is  380  ft.  long  by  132  ft  wide. 
The  center  section  is  about  68  ft  in  the  clear  and  has  three 
longitudinal  tracks,  22  ft  centers,  with  pits  4  ft  deep 
extending  the  complete  length  of  the  shop.    The  posts  sup- 
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lorting  the  roof  are  of  concrete  3  ft.  square  on  20-ft.  centers. 
The  roof  covering  is  galvanized  corrugated  Iron  with  a  3-ft. 
xertical  opening  betwppn  the  center  and  side  roofs.  Iron 
-heathing  extends  from  the  side  eaves  to  within  8  ft.  of  the 
^Tound  and  tho  gable  ends  are  of  concrete  throughout.  A  12- 
ft.  strip  of  skylight  is  placed  on  each  side  of  the  ridge  of  the 

roof. 

The  erecting  portion  is  spanned  by  two  60-ton  Niles  electric 
rranes.  and  the  machine  section  on  one  side  by  a  5-ton,  and  on 
the  other  side  by  two  5-ton  electric  cranes.  "Vv  nile  the  large  cranes 
traverse  the  whole  length  of  the  shop  the  small  ones  have  a 
traverse  of  240  ft.  only.  The  main  crane  girders  are  supported 
by  steel  posts,  anchored  to  the  concrete  piers.  The  side  crane 
irirders  rest  upon  cast  iron  brackets  bolted  to  the  piers. 

The  machinery  will  be  driven  by  electric  motots  supported 
R  ft.  above  the  floor  by  wooden  frames  resting  on  concrete 
foundations.  The  drives  will  be  both  group  and  individual. 
The  cranes  and  motors  are  In  place,  the  motors  being  wound  for 
500  volts.  The  machinery  has  concrete  foundations.  Most  of  the 
machinery  has  been  moved  from  Mexico  City.  The  shafting  tim- 
bers are  supported  by  bolts  and  clamps,  applied  diagonally  so 
that  the  lower  timbers  can  be  moved  in  either  direction  for  final 
adjustment  A  tool  room  about  20  x  60  ft.  is  provided  in  one 
of  the  side  bays.  A  brick  floor  is  used  in  the  erecting  portion. 
Like  the  roundhouse,  there  are  no  doors  or  windows  in  this 
shop  except  In  the  tool  room.  The  smith  shop  is  63  x  200  ft 
and  Is  of  same  style  of  construction  as  the  machine  shop, 
but  has  only  one  span  of  roof.  The  equipment  includes  several 
large  hammers  and  heating  furnaces. 

The  power  house  Is  perhaps  the  most  Interesting  of  the 
Keveral  buildings.  Three  250-horse  power  Babcock  &  Wilcox 
boilers  provide  steam  at  200  pounds  pressure.  These  are 
to  be  hand-flred,  as  labor  Is  cheap,  50  cents  Mexican  (about 
22  cents  United  States)  being  the  ordinary  rates  per  day  for 
such  labor.  Draft  Is  induced  by  the  Sturtevant  fan 
system,  and  It  Is  Intended  later  on  to  provide  an  economizer. 
A  Wheeler  feed  water  heater  has  been  set  up  In  the  meantime. 
Electric  current  for  light  and  power  Is  generated  by  three 
DeLaval  turbines  with  Milwaukee  electric  dynamos.  The  tur- 
bines are  of  300  horsepower,  each  operating  two  generators  of 
250  volts  potential.  The  three-wire  system  Is  used,  thus  ob- 
taining 500  volts  for  power  and  250  for  lights,  all  being  direct 
current.  The  turbines  are  guaranteed  to  deliver  power  at  less 
than  14  pounds  of  steam  per  horsepower  hour.  The  turbines 
run  at  9,000  and  the  armatures  at  900  revolutions  per  minute. 
It  Is  Intended  to  use  a  condenser,  of  the  surface  type,  a  cooling 
tower  being  used  for  supplying  the  necessary  cooling  water. 
A  Laidlaw-Dunn-Gordon  compound,  duplex  air  compressor  is 
in  place,  having  a  capacity  of  800  cu.  ft  free  air  per  minute  at 
sea  level.  A  10-ton  hand  crane  covers  the  entire  area  of  the 
engine  room. 

The  entire  Installation,  both  electrical  and  mechanical,  and  for 
'tic  shops  as  well  as  for  the  power  plant,  was  made  by  the 
D'Olier  Engineering  Company,  Philadelphia,  Pa. 

The  Mexican  Central  has  made  their  castings  for  many  years 

at  Mexico  City,  but  this  will  now  be  done  at  "Aguas"  (as  it  is 

ailed  familiarly),  in  a  building  or  shed  60  x  216  ft.,  one  5  and 

one  8  ton  cupola  being  used  for  the  purpose.    This  building  is 

ow  under  way  and  is  merely  a  galvanized  roof  on  concrete 

iuers. 

The  brass  foundry  is  a  brick  and  adobe  building  40  x  80  ft., 
nd  Is  entirely  enclosed  with  walls,  differing  in  this  respect 

om  the  other  structures.  The  pilasters  and  trimmings  are  of 
'lick  and  the  panels  of  adobe,  which  makes  a  very  neat  struc- 
lure.  There  are  six  furnaces  for  crucibles  in  this  foundry, 
"^ith  hoists  for  moving  the  pots  of  melted  brass. 

The   planing   mill   is   of  the   open   shed-like   construction 
'ready   described   and   is   70    x    200   ft      It   is   also   driven 

f-otrically.  The  passenger  car  paint  shop  is  130  x  300  ft., 
■id  is  of  brick  and  abode  (like  the  brass  foundry),  but  it  has  a 
aw-tnnlh  roof  construction. 

"The  railway  company  has  a  mill  for  rolling  scrap  iron,  etc.. 
'  San  TiUis  Potosi,  and  this  is  to  be  moved  to  Aguas;  the  piers 


for  this  building,  which  will  be  60  x  108  ft.  are  up,  but  the  roof 
has  not  been  applied.  A  pattern  shop  and  house  with  fireproof 
adobe  walls  between  each  section  provides  for  this  work.  A 
fine  brick  and  adobe  storehouse  and  an  oil  house  of  same  con- 
struction completes  the  buildings,  with  the  exception  of  an 
all-brick  office,  which  is  in  course  of  erection.  It  is  expected, 
however,  to  erect  in  the  near  future,  a  tank  shop  48  x  300  ft., 
a  wheel  foundry  60  x  144  ft.,  a  wheel  and  axle  shop  40  x  100  ft. 
and  a  coach  repair  shop  130  x  300  ft. 

The  employes  themselves  have  not  been  forgotten  In  the 
general  scheme.  A  large  brick  hospital  has  been  constructed  as 
well  as  a  home  for  the  superintendent  of  machinery  and  master 
mechanic.  There  are  also  30  single  and  16  double  cottages 
of  brick  and  adobe  which  will  be  rented  at  $10  and  $20  per 
month  (Mexican)  respectively  for  the  mechanics,  and  several 
long  rows  of  adobe  huts  with  a  central  patio  for  the  laborers. 

The  whole  plant  seems  to  have  been  admirably  planned,  and 
the  buildings  are  well  adapted  to  the  climate,  which  is  al- 
ways moderate,  but  it  seems  as  if  larger  structures  will  soon 
be  needed.  There  is  ample  room,  however,  for  extensions. 
Mr.  Ben  Johnson,  superintendent  of  machinery,  directed  the 
installation. 

Editor's  Note. — Mr.  Henderson's  notes  have  been  in  type  for 
a  numcer  of  months,  awaiting  further  information  concerning 
the  Aguas  Calientes  shops.  Through  the  D'Olier  EJngineerlng 
Company  of  Philadelphia  this  information  has  been  supplied, 
including  the  photographs  from  which  these  engravings  were 
made. 


GOOD  TESTIMONY  FOR  PIECE  WORK. 


Of  all  the  changes  made  by  the  general  officers  of  the  com- 
pany since  I  have  been  with  the  Central  Railroad  of  New 
Jersey,  none  has  been  so  mutually  satisfactory  and  financially 
gratifying  to  employers  and  employees  in  the  car-shop  de- 
partment as  the  introduction  of  the  piece-work  system  in  1893. 
Our  books  and  records  show  as  absolutely  correct  that: 

(1)  Average  time  consumed  by  repairs  to  our  passenger, 
freight,  and  coal  car  equipment  is  cut  down  about  35  per 
cent.  This  means  that  the  cars  instead  of  being  at  an  aver- 
age of  three  days  out  of  service  per  year  for  repairs,  they  are 
out  of  service  only  two  days,  and  the  whole  equipment  earns 
money  one  additional  day   per  year. 

(2)  That  total  cost  of  labor  repairs  to  passenger,  freight 
and  coal  cars  has  decreased  at  least  27  per  cent  when  com- 
pared with  cost  of  labor  done  by  day  work. 

(3)  That  average  rate  of  pay  per  man,  worked  under  ex- 
isting piece-work  prices,  has  increased  from  17.5  cents  to  22 
and  23  cents,  or  equivalent  to  a  raise  of  25  per  cent,  per  hour 
worked. 

(4)  All  department  foremen  must  be  in  full  charge  of  their 
men  and  be  responsible  for  maintaining  good  discipline,  and 
keep  up  the  standard  of  efficiency.  They  should  be  made  ac- 
quainted with  and  be  held  accountable  for,  to  a  certain  degree, 
the  labor  and  material  cost  of  cars  repaired  by  them  or  material 
manufactured.  They  should  be  always  on  the  look-out  for 
cheapening  cost  of  labor  or  articles  manufactured  by  the  intro- 
duction of  new  methods  or  modern  tools,  but  not  resort  to 
cutting  prices. 

(5)  That  willing  co-operation  is  a  great  helpmate.  That 
overlooking  personal  shortcomings,  common  in  one  form  or 
another  to  everybody,  makes  friends.  That  the  curbing  of 
"I"  will  be  appreciated  by  all  concerned  and  produce  genuine 
admiration  for  acts  deserving  them. 

Where  these  points,  mentioned  as  essential  for  the  econo- 
mic management  of  car  shops,  are  applied  (enforced  firmly 
but  intelligently  and  humanely),  to  a  shop  organization,  the 
fundamental  principles  of  effective  organization  and  economic 
management  for  car  shops  have  been  put  into  practice  and 
will  reduce  on  any  railroad  the  total  expenditure  for  main- 
tenance of  car  equipment  from  1^  to  3  per  cent.— CTUw. 
F!freicher,  before  the  Pacific  Coast  R-ailway  Gluh. 


I  My 


AMKRICW     K\(^INKKH    AM)    KAILRUAI)    .lOUKNAI. 


leacliii.t;  Mexivu  t-ii>,  l.::-4  iiiiUs  iroiu  Juarez  and  7.350  It-el 
iu  altitude.  Tlae  country  north  of  Iruiiualo  resfuibles  New 
;Me\n  !►  and  Aiizonai  but  soutli  01'  that  point  is  exceedingly 
teitilp  and  \v«.'Il  watered.  The  Oiiadalajara  hrancli  also  runs 
thrauprb  a  linp'  agricultural  section.  .Most  of  the  engines  on 
:lits  hiatuji  hum  wood,  a.s  also  on  ilic  Cuernavaoa  branch 
I'lii.s  wood  :.-;  nrosttV  the  root  or  the  niesquite,  which  grows 
ihundantly.jintl  which,  whJh-  heins  A'ery  liglit  woou  above 
ground,  haP  i'o<if.s  from  4  to  8  inchvs  in  diamcttT.  Coal  is 
,j,,r)t,  1   ...    ,..,,..ri     *•.,.  ;,   um    M.\i<;in,   rind   wood   prohaliiy   $x  a 


tlif  propfrty  iini>  is  couiposed  of  adobe  wi(h  brick  pilasters 
and  coping,  and  is  about  J-  led  high.  It  is  intended  more  to 
prevent  articles  from  being  stolen  than  to  guard  against  strikesi. 
The  first  building  which  you  meet  is  a  l::-sta.l  roundhouse 
about  75  feet  length  per  stall,  the  walls  being  formed  of  concrete 
and  the  roof  of  wood  laid  Hal  on  joist,  supported  by  two  posi.s 
between  each  trael<      TlifH-  an-  fixed  woudin  smoke  .iaeks  over 


^v^;^r^KS>».O^^^rJ<  cKVNrS''li«  THE  tJt^  shop. 


ixm.;aiio.\  Ok  oKoti*  motoi{.>3  i.\    riiK  m.\chink  suoi-. 


'  1 1  >i.  iMin  I 


I..R  A    UtitKL  JiAJlll.  r.ROri'   MuTolt    IN    M.VCllINB  SH«»I'. 

AGUAS  CAllBNTES  SHOPS     AlEXiCAiN  CEiNTRATv  RAIIJIOAD. 


Di''  riHupauy  iii  :at  presi-nt  pmintaining  repair  i>hops  at 
Chihuahua^  Snn  T>uisPotosi.  Guadalajara,  Cuernavaea  and  Mex- 
ico City,  the  latter  being  tlio  principal  shop  of  tlio  road  and 
where  the  heaviest  work  is  <lone  These  shops,  however,  are 
old  and  have  been  added  from  time  to  time,  until  quite  a  hetc 
logenotis  coflection  of  buildings  and  sheds  comprise  the  present 
outfit.  Besides,  the  motive  power  has  been  added  to  until  tlie 
shops  are  Inadequate,  so  that  some  years  ago  it  was  decided  to 
f^ect  new  shops  at  Aguas  Calientes.  which  is  a  much  more  cen- 
tral point  for  the  system.  The  new  .ciguas  Calientes  shops  are 
located  immediately  north  of  the  station,  and  the  first  thing 
tnat  iir  Tjret:t:pp  the  visitor  is  the  .^^ubsfantial  wall  surrounding 


each  pit.  The  floor  of  the  piu  is  of  brick  roundei!,  but  a  din 
lloor  is  used  in  the  house.  There  are  no  doors,  and  in  place 
of  the  usual  windows  in  tlie  outside  wall  there  are  arched 
openings  about  8  ft.  wide  and  12ft.  high,  with  iron  gratings, 
.lust  below  the  eaves  there  is  a  series  of  openings  about  1- 
ins.  wide  and  high  exten<ling  along  the  outside  and  end  wall« 
for  ventilation.  The-  roof  slopes  towards.tlje  table  and  has 
drain  pipes  inside  the  inner  circle  posts.     " /'•. 

The  erecting  and  machine  shop  is  380  ft.  long  by  132  ft.  wide. 
The  center  section  is  about  68  ft.  in  the  clear  and  has  three 
longitudinal  tracks,  22  ft.  centers,  with  pits  4  ft.  deep 
extending  the  complete  length  of  the  shop.    The  posts  sup- 
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vtinp  the  roof  arp  of  ( nnrrete  3  ft.  square  on  20-ft.  centers. 

I,.-  roof  covering  is  salvaiiized  corrugated  Iron  with  a  S-ft. 

■  rtical  opening  befwon    the   center  an<l   side   roofs.        Iron 

i,-;ithiiiR  extends  from   tin-  side  eaves  to  within  8  ft.  of  the 

nmiil  and  th<'  t^able  ends  arc  of  <  oncrete  throughout.     A  12 

stri])  of  sKylinht  is  placed  on  eaicli  side  of  the  ridge  of  the 

,>>f. 

The  erecting  portion  is  spanned  by  two  <>0  ion  .\'iles  electric 

nncp.  and  the  machino  soction  on  onfvside  by  a  .'.ton,  and  on 

<  othrr  side  by  two  ."j-ton  clcrtric  cranes.  \\  nile  the  large  cranes 

riverse  the  whole  length  of  the  shop  the  small  ones  have  a 

averse  of  240  ft.  only.     The  main  crane  girders  are  supported 

,   steel  posts,  anchored  fo  the  conricte  piers.     The  side  crane 

I  ders  rest  upon  cast  iron  brackcfs  bolted  to  the  piers. 

The  machinery  will  be  driven  by  electric  motofs  supported 

ft.   above  the  floor  by  wooden   frames  resting  on   concrete 

iindations.     The  drives  will  be  both   group  and   individual;.-. 

I r>  cranes  and  motors  are  in  place,  the  motors  being  wound  for 

"•volts.    The  machinery  has  concrete  foundations.    Alostofthe 

;  nchinery  has  been  moved  from  Mexico  City.  The  shafting  tim- 

!s  are  supported  by  bolts  and  clamps,  applied  diagonally  so 

at  the  lower  timbers  can  be  moved  in  either  direction  for  final 

:  ijustment.    A  tool  room  about  20  x  60  ft.  Is  provided  in  one 

)f  the  side  bays.    A  brick  floor  is  used  in  the  erecting  portion. 

ike  the  roundhonse,  there  are  no  doors  or  windows  in  this 

■op  except  in  the  tool  room.     The  smith  shop  is  02  x  200  ft. 

vid    is  of  same   style  of  construction   as   the   machine   shop, 

ut  has  only  one  span  of  roof.    The  equipment  includes  several 

■.irge  hammers  and  heating  furnaces. 

The  power  house  is  perhaps  the  most  interesting  of  the 
-'veral  buildings.  Three  250-horse  power  Babcock  &  Wilcox 
^o^ers   provide   steam    at   200   pounds    pressure.     These   are 

■  >  be  hand-flred,  as  labor  Is  cheap,  50  cents  Mexican    fabont 

"'z  rents  United  States)  being  the  ordinary  rates  per  day  for 

•nc}\     labor.      Draft     is     induced     by     the     Sturtevant     fan 

ystem.  and  It  is  intended  later  on  to  provide  an  eronomizer. 

A  'WTieeler  feed  water  heater  has  been  set  up  In  the  meantime. 
Klectric  current  for  light  and  power  Is  generated  by  three 
HcLaval  turbines  with  Milwaukee  electric  d>Tiamos.  The  tur-. 
tiines  nre  of  .^"00  horse-power,  each  operating  two  ?enerators  of 
"0  volts  potential.  The  three-wire  system  is  used,  thus  ob- 
lining  500  volts  for  power  and  250  for  lights,  all  being  direct 
'^'irrent.  The  turbines  are  guaranteed  to  deliver  power  at  less 
'>ian  14  pounds  of  .steam  per  horse-power  hour.     The  turbines 

■  im  at  0.000  and  the  armatures  at  900  revolutions  per  minute: 
't  is  intended  to  use  a  condenser,  of  the  surface  type,  a  cooling 

iwer  being  used  for  supplying  the  necessary  cooling  water 

Laidlaw-Dunn-Oordon   eomponnd.  duplex  air  eompressor  i.s  > 
M  i>laci\  having  a  eapacity  of  800  cti.  ft.  free  air  per  minute  at 

•  n  level.     A  10-ton  hand  crane  covers  the  entire  area  of  the 
•igine  room. 

The  entire  installation,  both  electrical  and  mechanical,  and  for 
"    shops  as  well   as   for  the  ])ower   |)lant.   was  made  by  the 

•  niier  Engineering  Pompany.   Philadelphia.  Pa. 

The  Mexican  Central  has  made  their  castings  for  many  years 

■Mexico  City,  but  this  will  now  Tie  done  at  '"Aguas"  (as  it'is  • 

lied  familiarly),  in  a  building  or  shed  (iO  x  21«;  ft.,  one  5  and 

'  '•  8  ton  cupola  being  used  for  the  purpose.     This  building  is 

w  under  way  and  is  merely  a  galvanized  roof  on  concrete 

'Ts. .  ^ 'J.-; ■•;:■. 

The  brass  foundry  is  a  brlc1<  and  adobe  building  40  x  80  ft., 
d  is  entirely  enclosed  with  walls,  differing  in  this  respect 
m  the  other  structures.  Tiie  pilasters  and  trimmings  are  of 
ick  and  the  panels  of  adobe,  which  makes  a  very  neat  struc- 
e.  There  are  six  furnaces  for  crucibles  in  this  foundry. 
th  hoists  for  moving  the  pots  of  melted  brass 

The   planing    mill    is    of   the    open    shed-like    constru<tion 

ready  described    and    is    70    x    200    ft       It    is    also   driven 

Mieally.     The  passenger  ear  paint   shop  isr  130  x   300  ft.. 

'  IS  of  brick  and  abode  diUr  the  brass  foundry),  but  it  has  a. 

if)(>ili    roof  construction. 

'"^  railway  lompany  has  a.  mitr  for  rolling  .scrap  iron,  etc., 
"?/»,n.Luis  PoVosi.  and  this  Is  tfv  he  movpd  to  Aguas:  the  pier.s 


for  this  building,  which  will  be  CO  x  108  ft.^  are  up,  bnt  the  roof 
has  not  been  applied.  A  pattern  sliop  and  bouse  witb  fireproof 
adobe  walls  between  each,  section  provides  for  this  work,  A 
line  brick  and  adobe  storehouse  and  an  oil  liouse  of  same  cob 
struction  completes  the  buildings,  with  tin  <,'x<.cj>noa  of  an 
alKbrick  office,  which  is  in  course  'of ^ret;tJOru.  It  is  expected, 
however^  to  erect  in  the.  nearfiJture.  a  tank  sJiop  4S  3r  3<i6  ft>. 
a  wheel  foundry  ^0  x  144  ft .  a  wheel  and  axle  shop  40  xiob  h 
and  a  coach  repair  shop  130  x  300  ft.  , 

The  employes  themselves  hav*-  nol  he^ti  forgotten  In  tbe 
general  seheWfeV  A  large  brick  hospital  has  been  eonstructed  as 
yfell  as  a  home  for  the  supeiiritendent  of  machinery  and  master 
mechanic.  There  are  a!.-<«>  30  single  and  16  double  cottages 
of  brick  and  adol>e  whieh  will  be  rented  at  $10  antl  $20  per 
month  i Mexiean)  res))ective1y'  fof  ttie"  mof^anics.  an^jBeveral 
long  rows  of  adobe  huts  with  a  central  pado  forjlie  lahorers 
\  The  whole  plant  sf^ems  to  have  beep^ admirably  planned.,  and 
the  buildings  are  well  adapted  to  the  climate,  which  is  al- 
ways moderate,  but  it  seeni.s  as  if  larger  ?t.nirture<;  will  soon 
be  needed.    There  is  ample /roQhj.'  howjeve-  •  xtensions. 

Mr.  Ben   .Tohnson.  superintendent  of  machinery.  d)rerte<i   the 
installation.  .-._  :  v         ..  "'  -  ^ 

EiuT«>i:  s  XoTE.'— Mr.  Henderson '.<9  n5t<»s  have  been  tn  type  for 
a  numi.er  of  months,  awaiting  further  information  concern  in  g 
the  Aguas  Calientes  shops.  Through  the,  D'Olier  Engineering 
Company  of  Philadelphia  thi.s  information  has  l>een  supplied, 
includinf;  the  photographs  from  \»  )■.!■''  tii..cr.  ■.7i---.i  v;r..-c  w-nr.. 
made.  -     •■••'>. '  ^''-'^    -;    .-■- ;-;    '  :■■ 


GOOD  TESTIMONY  FOR  PIECE  WORK. 


Of  all  the  changes  maile  by  tlie  f^rnerai.officei's  of  the  eom 
pany  since  I  have  been  with  tile  Central  Railroad  of  New 
.lersey,  none  has  been  so  luulualLy  satisrfajctory  and  financially 
gratifying  to  employees  and.  empio.Vees  In  the  car  .shop  de- 
partment as  the  introduciionrof:tSe;p>'«c-.work  System  in  1893. 
Our  books  and  records  ,show  ,as'  abSttiuteiy  f*orreCt  titat: 

(1)   Average  time  consumed  by  repa:irs  to  our  passenger, 
freight,  and  coal   car  equipuieut   is- cut  down  about  35  per 
"cent^     This  means  that  the  cars  tHsteadiisr  l>eing  at  an  aver 
a^e  of  three  ilays  out  Of  ,«etvtce  per-yeatr  for  f'epairs;  tfeey  are 
out  of  sprvicf  only  two  da.vs,  and.  t|i'    '  '  t  earnf 

money  one  adtlitioual  da\    f>er  .year.; 

;<2)  That  total  <ofet  uf  labor  r<«pairi5  io.  passenger,  freight 
and  coal  cars  has  decrease4  at  lejit  27  per  cent,  when  com 
t»ared  with  cost  of  labor  doine  by  day :W<yrk. 

{3)  That  average  rate  of  i»ay  per  man,  worked  under  ex 
isting  piece-work  pijces.  has  increasejii  from  }7.i)  cents  to  22 
and  23  cents,  or  equivalent  to  a  raise  of  '_•.")  per  c«-nt.  per  hour 
worked.  -"  V^k' 

(4)  All  department  foremenniust  l>e  in  full  charge  of  their 
men  and  be  responsible  for  maJiitaining  good  ffiscipline,  and 
keep  up  the  standard  of  efficiem-y.  Tliey .  aljould  be  made  ac 
<piainted  with  and  be  held  accountable  for,,  to  a  t.ertain  degree, 
the  labor  and  material  cost  of  cars  rej)alre<l  by  tU**,in  or  material 
manufactureri.  They  should  "be  always  on  the  looiv-out  for 
cheapening  cost  of  labor  or  ariicies  manitfaciui-ed  by  the  intro- 
duction of  new  methods  or  modern  tools,  but  not  resort  to 
cutting  prices.      .■.':•;..'.':< 

(5)  That  willing  co-operation,  is  a  great  helpmate.  That 
(A-erlooking  personal  shortcomings.  cpmmo;i  hi  one  form  or 
another  to  everybody,  makes  frieiids.  That  the  curbing  of 
"I"  will  be  appreciated  by  all  conGerned  and  produce  genuine 
admiration  for  acts  deserving  them. 

Where  these  points,  mentioned  as  essential  for  the  econo- 
mic management  of  car  shops,  are  applied  (enforcetl  firmly 
hut  intelligently  and  humanely),  to  a  shop  organization,  the 
fundamental  principles  of  effective  organization  and  economic 
management  for,  car  shops  have  been  put  into  practice  and 
will  reduee  on  any  railroad  the  total  expenditure  for  main 
lenance   of   car   equipment    from    1'4    to   3   per   cent — rfia* 

f^hnpirhff.    hffnrc   the    PntHfir   Cna.tt    ffetilv.av    CJluh. 
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Chesapeake  &  Ohio  Railwat. 


HEAVY  EIGHT  COUPLED  SWlTCHIN(i   LOCOMOTIVE. 


AME3UCAN  Locomotive  Company,  Builders. 


EIGHT  COUPLED  SWITCHING  LOCOMOTIVE. 


Chesapeake  &  Ohio  Railbo.id. 


Unless  built  for  transfer  puriwses  where  heavy  trains  are 
to  be  hauled  through  comparatively  long  distances,  a  switching 
locomotive  weighing  171,175  lbs.  is  seldom  seen  in  the  equip- 
ment of  a  railroad.  This  engine  has  eight  coupled  wheels  and 
gives  a  tractive  effort  of  41,200  lbs.  It  was  designed  and  built 
by  the  American  Locomotive  Company  at  the  Richmond  works, 
and  is  an  example  of  advance  in  switching  locomotives  made 
necessary  by  the  increasing  capacity  of  road  locomotives  which 
renders  an  ordinary  light  switch  engine  incapable  of  the  quick 
work  which  has  become  necessary  in  (he  yards.  This  locomo- 
tive has  an  enormous  heating  surface  lor  this  service  and  Is 
capable  of  handling  very  heavy  trains  for  short  distances.  It 
has  a  68-in.  boiler,  piston  valves  with  inside  admission,  a 
moderately  wide  firebox  and  an  extended  wagon  top  boiler.  Mr. 
J.  F.  Walsh,  superintendent  of  motive  power  of  this  road,  states 
that  this  powerful  engine  is  required  for  switching  service  at 
the  yards  at  Clifton  Forge,  Va.,  where  there  is  a  heavy  grade 
coming  into  the  yard.  The  22  by  28-in.  consolidation  engines 
bring  trains  in  from  the  West  which  are  too  heavy  for  an  ordin- 
ary switch  engine  to  handle,  necessitating  cutting  trains  into 
three  pieces.  This  engine  is  intended  to  handle  the  heaviest 
trains  that  the  road  engines  can  pull  uj)  to  the  yard.  The  fol- 
lowing list  gives  the  principal  dimensions: 

eiqht-waieel.  switchi.vg  l.ocomotive — ^chesapeake  &  ohio 

railroad. 

GKN'EKAL  DIMKNSIONS. 

Gauge 4  ft.  9  ins. 

Fuel     .^  .'.,  ^ .:.',. i- Bituminous  coal 

Weight   in  working  order. . ...  .' . . 171.175  lbs. 

Weight    on    drivers 171,175  lbs 

Weight  engine  and  tender  in  working  order 292.335  lbs. 

Wheel  base i. .. .  **  . ..-.,..,... .  .13  ft.  7>(.  in^<. 

Wheel  base,  total,  ongino  and  tondor.  ...... ; . .  v. . . . V. . . .  .45  ft.  1%  in.^. 

CVI.I.VKKKS. 

Diameter  of  cylindpr.«!   21  ins. 

Stroke  of  piston   28  ins. 

Horizontal  thickness  of  piston 6  ins. 

Diameter  of  piston   rod a  .-. 4  Ins. 

Size  of  steam  ports ; ;  .  v  v 1  %  ins. 

Size  of  exhaust  ports    . . . ...  .^. 2V^  ins. 

Size  of  bridges 1%  ins. 

VALVKH. 

Kind  of  slide  valves Piston  type 

Greatest  travel  of  slide  valves.  ....-•,  ,.'.^ 5V^  ins. 

Outside  lap  of  slide  valves.  .  .  .  ;  V  .'■'. .', '. 1  In. 

WHEEt.S,  ETC. 

Number  of  driving  wheels 8 

Diameter  of  driving  wheels  outside  of  tin- .* 51  Ins. 

Thickness  of  tire* 3';.  ins. 

Diameter  and  length  of  driving  journals: 

0  and  9'C'  'ns.  diamrtor  x  10  Ins.  long 
Diameter  and  length  of  main  rrankpin  journals : 

7  ins.  rtianiPtcr  x  6'-i  ins.  long 
Diameter  and  length  of  side-rod  rrankpin  journals : 

7%  Ins.  diameter  x  5  3-16  ins. 

B01t.ER. 

Style Extended  wagon  top,  wide  firebox 

Outside  diameter  of  first  ring 67  ins. 

Working  pressure    200  lbs. 

Thickness  of  plates  In  barrel  and  outside  of  firebox.  .  .  .9-16,  11-16,  %  In. 
Firebox,   length    80  Ins. 


Firebox,  width    70  ius. 

Kirebox,  depth Front,  70  Ins. ;    back,  67  ins. 

Firebox  plates,  thickness : 

Sides,  %  in. ;    back,  %  In. ;    crown,  %  in. ;    tube  sheet,  V^  in. 

Firebox,  water  space Front,  4  ins. ;    sides.  4  Ins. ;    back,  4  Ins. 

Firebox,  crown  staying Radial,  1%   ins.  diameter 

Firebox,  staybolts,  diameter 1  In. 

Tubes,   number    351 

Tubes,   diameter 2  ins. 

Tubes,   length  over  tube  sheets 14  ft. 

Heating  surface,  tubes    2,572.97  sq.  ft. 

Heating  surface,   firebox 132.13  sq.  ft. 

Heating  surface,  total , 2,705.10  sq.  ft. 

Grate   surface    /.  .i.^ 3,888  sq.  ft. 

Exhaust  nozzles,  diameter 5%  Ins. 

Smokestack,  Inside  diameter   16  ins. 

Smokestack,  top  above  rail    14  ft.   10)^  Ins. 

TGNDKR 

Weight,    empty 52,400  lbs. 

Wheels,  number   8 

Wheels,   diameter .'S. 33  Ins. 

.Tournals,  diameter  and  length 5«/.  ins.  diameter  x  10  ins. 

Wheel  base 18  ft.  1  In. 

Water  capacity .6.000  U.  S.  gals 

Coal  capacity    ;.:. .  I .' 7   tons 


STEAM  TURBINE  POWER  PLANT  FOR  BOSTON  NAVY 

YARD. 


An  interesting  departure  in  engineering  practice  by  the 
authorities  of  the  United  States  Navy,  Department  of  Yards 
and  Docks,  is  marked  by  the  introduction  of  Westinghouse- 
Parsons  steam  turbines  for  furnishing  power  for  lighting  the 
buildings  and  yards,  and  power  for  operating  dry  dock  pumps 
and  miscellaneous  machinery. 

The  initial  installation  for  this  character  is  in  process  of 
construction  at  the  Charlestown  Navy  Yard,  Boston,  Mass. 
and  for  the  present  one  Westinghouse-Parsons  turbine  generat- 
ing unit  of  750-kw.  capacity  will  be  placed  in  service.  This 
turbine  will  be  of  the  short-barreled  type  and  is  now  under 
construction  at  Pittsburgh.  A  Worthington  surface  condenser 
will  be  employed,  using  salt  water  for  circulation.  The  con- 
densers will  be  located  between  the  foundations,  which  con- 
sist of  concrete  piers.  A  rtinning  v'kcuum  of  28  inS.  will  h( 
secured  through  the  aid  of  a  dry  air  pump.  Steam  will  be 
furnished  at  150  lbs.  pressure  by  Babcock  &  Wilcox  boilers  in 
units  of  350  h.p.,  equipped  with  Roney  mechanical  stokers. 
Coil  superheaters  in  the  boiler  settings  will  furnish  to  the  tur- 
bine a  superheat  of  about  100  deg.  F.  The  boiler  house  will  be 
equipped  with  a  complete  outfit  of  coal  and  ash-handling  ma- 
chinery. 

The  turbine  plant  will  supply  3-phase  alternating  current  at 
2. .300  volts,  this  voltage  being  used  for  general  distribution 
and  for  direct  use  in  larger  motors,  while  for  lighting  lower 
voltage  will  be  provided  by  transformation.  The  turbine  gen- 
erator will  be  served  by  a  37l^-kw.  Westinghouse  compound 
exciter  unit. 

The  engineering  work  is  under  joint  execution  by  the  De- 
partment of  Yards  and  Dorks  and  the  constructing  engineers. 
Westinghouse,  Church,  Kerr  &  Company,  who  are  installing  the 
plant. 


\iAY,  1904. 
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IIKAVY   8-COUPLEI)   SWITCHINC    I>(»C<»M0TI\T:. 
CHESAPEAKE   &   OHIO   RAILWAY. 

THE  SEITZ   BUILT  UP  PISTON. 


A  method  of  constructing  locomotive  pistons  devised  by  Mr. 
Charles  Seitz  is  illustrated  by  the  accompanyins  engraving 
made  from  a  drawing  received  from  Mr.  J.  D.  Young,  machine 
•shop  foreman  of  the  Burlington  &  Missouri  River  Railroad  at 
Haveioi  k.  Neb.  This  piston  originated  with  Mr.  Seitz,  who  de- 
vised it  with  a  view  of  increasing  the  life  and  reducing  the  cost 
of  repairs  to  pistons.  He  has  been  employed  for  15  years  on 
|)isfons  as  a  machinist  and  has  given  the  subject  a  great  deal 
of  study,  with  a  view  of  constructing  a  built-up  piston  which 
will  last  the  full  life  of  the  rod  and  not  require  replacement 
by  a  new  one  as  the  cylinder  becomes  worn,  necessitating  re- 
lioing.     This  construction  is  very  siniplo  and  the  slight  cost 


machinists  and  others  in  railroad  shops  who  are  well  informed 
on  these  subjects  and  who  have  good  devices  of  this  kind  which 
readers  will  be  glad  to  know  about. 


THE  POWER    REQUIRED  IN    PLANER  DRIVING. 

An  interesting  series  of  tests  were  recently  made  with  a 
motor-driven  planer  at  the  works  of  the  Fred  M.  Prescott  Steam 
Pump  Company,  the  results  of  which  are  of  importance  for 
their  bearing  upon  the  important  subject  of  driving  metal 
planers.  The  planer  used  was  a  48-in.  planer,  with  12  ft. 
bed,  built  by  the  Gray  Planer  Company,  which  is  equipped  for 
individual  driving  with  a  type  B-10,  220-volt  compound  wound 
direct-current  motor,  built  by  the  Milwaukee  Electric  Company. 
This  motor  is  of  15-h.p.  capacity,  operating  normally  at  1,100 
rev.  per  min.,  and  is  arranged  for  variable  speeds  by  field  con- 
trol; a  Cutler-Hammer  field  regulator  is  used  for  varying  the 
field's  strength  with  a  view  to  increasing  the  speed  of  the  ma- 
chine for  various  kinds  of  work. 

A  number  of  readings  were  taken  with  the  planer  operat- 
ing at  different  cutting  speeds,  in  each  of  which  cases  three 
tools  were  used,  cutting  simultaneously;  two  of  the  tools  were 
set  for  a  %-in.  cut  and  the  other  tool  for  a  "»<<-in.  cut.  and  the 
feed  of  each  was  1-16-in.  The  following  table  shows  the  cur- 
rent required  by  the  motor  for  the  different  speeds  of  the 
planer  from  20  ft.  up  to  26  ft.  per  minute: 
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THE  SETT7.  IUII.T-1-l'  Pl.STO.N. 

of  renewal  to  fit  a  worn  cylinder  must  appeal  to  everyone 
( onnected  with  locomotive  repair  work.  Should  a  cylinder 
•  equire  reboring  it  is  not  necessary  to  remove  this  spider  from 
the  rod  and  replace  it  with  a  new  one  of  sufficient  diameter 
'o  fill  the  cylinder.  By  simply  removing  the  follower  plates 
iind  replacing  them  with  new  ones  and  putting  in  a  new  skele- 
ton ring,  the  piston  is  ready  for  replacement  and  is  practically 
a  new  head,  fitting  the  new  sized  bore  of  the  cylinder.  This 
is  done  at  less  than  one-fourth  of  the  cost  of  labor  and  material 
necessary  for  repairing  an  ordinary  piston.  The  American 
Kngineeb  believes  that  there  are  many  earnest,  wide-awake 


The  voltage  of  the  circuit  upon  which  the  motor  was  ope 
lated  remained  constant  at  230  volts  throughout  the  series  of 
tests. 

Particular  attention  should  be  given  to  the  variation  of  cur- 
rent required  by  the  motor.  When  the  planer  was  operated. at 
a  cutting  speed  of  20  ft.  per  minute  the  motor  required  a  rush 
of  current,  amounting  to  C2  amperes  for  the  reversal  from  cut 
to  return,  while  when  running  at  the  increased  speed  of  2G  ft. 
per  minute  the  extra  current  required  at  reversal  had  dropped 
to  56%  amperes.  This  indicates  that  it  is  not  only  practical 
but  economical  to  use  the  field  control  method  of  increasing 
the  speed  of  a  motor  drive  upon  a  planer.  This  method 
of  increasing  the  shunt-field  resistance  resulted  in  this  case  in 
a  material  reduction  of  the  current  required  by  the  motor  at 
reversals. 

We  are  indebted  to  Mr.  F.  W.  Cox,  superintendent  of  the 
Milwaukee  Electric  Company,  for  this  information. 
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LETTERS  TO  THE   EDITOR. 


commer:ial  conditions  in  railroad  shops. 


To  thii  Editor: 

Seventeen  years  of  shop  experience  have  convinced  the  writer 
tliat  the  success  of  the  modern  manufacturing  industries  depends 
jjr»'ally  on  their  ability  to  perfect  hibor-saving  devices  to  cheapen 
(lie  output  of  each  of  tiu'ir  different  departments.  Up-to-date  man- 
agers and  siii)erintcMdents  of  manufacturing  concerns  are  alive  tn 
this  vital  point,  and  .see  to  it  that  thi'y  have  at  the  lieads  of  their 
v.-irioiLs  depart nient-s.  anil  j>arli<  iilarly  in  the  case  of  their  tool 
department,  the  very  best  man  that  it  is  passible  for  them  to-sectire 
for  the  work. 

•Vs  a  general  thing,  railroad  shops  do  not  devote  much  attention 
to  the  tool-making  question.  ;is  private  concerns  of  similar  character 
ilo.  This  is  due  in  a  great  measure  to  the  fact  that,  in  the  words  of 
.1  well-known  superintendent  of  motive  power,  the  railroads  "are  in 
the  transportation  biisine.s.s  an<l  not  in  the  manufacturing  business." 
While  this  may  be  to  a  certain  extent  true,  it  does  not  justify  the 
utter  disregard  of  the  tool  department  that  some  railroads  seem  to 
have.  It  Is  not  the  intention  to  cast  any  reflection  on  any  member 
of  the  great  family  of  railroad  officials,  but  it  is  nevertheless  a 
lamentable  fact  that  in  the  majority  of  ca.ses  the  toolroom  is  given 
but  scant  attention.  In  fact,  there  are  cases,  known  to  the  writer, 
of  good-sized  railroad  shops,  employing  as  high  as  fifty  full-pay 
machinists,  which  have  absolutely  no  toolroom  whatever;  the  only 
approach  to  a  toolroom  is  possibly  a  wrench-rack  in  some  out-of-the- 
way  corner,  and  what  few  special  tools  each  individual  machinist 
can  keep  in  his  own  locker —although  the  more  he  can  steal  from 
another  man  the  more  he  will  have  lor  his  own.  There  can  be  no 
denying  the  fact  that  work  done  in  shops  of  this  sort  must  of  neces- 
sity lie  done  in  the  crudest  manner  po.ssible,  with  accompanying  dis- 
advantages to  the  motive-power  equipment  and  output. 

It  is  not  to  be  insinuated  that  the  machine  shops  of  our  railroads 
of  to-day  are  not  in  charge  of  capable  men ;  the  fact  is.  .some  of  as 
good  shop  managers  as  can  be  found  anywhere  in  the  country  arc 
in  charge  of  our  railroad  shops,  but  a  great  number  of  them  have 
been  brought  up  along  railroad  lines  exclusively,  and  they  uncon- 
sciously see  things  from  the  older  railroad  point  of  view  only.  Tite 
efifect  of  this  condition  of  affairs  may  be  .seen  by  considering  a  few 
speciGc  cases  in  the  machine  shop : 

For  instance,  it  would  never  take  a  lathe  man  three  hours  to  bolt 
a  crosshead  to  a  face-plate  on  a  lathe  and  rebore  it  for  a  pin  lit 
if  the  shop  had  a  full  eciuipment  of  standard  piston  lit  and  cross- 
head  reamers. 

It  would  not  take  one  hour  to  tap  out  eccentrics  by  hand  if  the 
shop  had  an  automatic  tapping  device  to  tap  them  in  the  drill  press, 
by  which  the  work  could  be  done  in  five  minutes. 

It  would  not  take  four  hours  to  bend  the  arm  of  a  tumbling 
shaft  and  then  swiii::  it  in  the  l.ithe  to  h<>  aiilc  to  turn  the  bear- 
ings if  they  had  a  tumbling-shaft  turning  device  to  do  the  work. 

In  place  of  taking  eighteen  hours  to  i)lane  ten  eccentric  halves  by 
Ixdting  on  the  planer  bed,  thirty  of  them  ought  to  be  done  in  ten 
hoiu's  with  a  special  eccentric-planing  jig. 

It  would  not  take  two  hours  with  a  bar  and  cutters  on  a  drill 
press  to  true  out  knuckle-pin  bearings  if  the  shop  had  reamers 
with  which  the  same  work  could  be  done  in  fifteen  minutes  and  a 
standard  hole  made. 

Where  it  would  take  one  hour  to  turn  a  driving  bra.s.s  with  an 
old-style  flange  and  nut  mandrel,  three  of  them  could  be  done  in 
the  same  time  by  using  a  mandrel  with  .set-screws  to  locate  them 
in  position,  and  thus  not  require  truing  up.  and  cupped  .set-screws 
to  hold  them  tight. 

A  special  chuck  for  shoes  and  wedges,  whereby  the  work  could 
have  all  the  Itenefit  of  all  the  heads  on  a  planer  at  once,  would  bo 
the  mean.s  of  redu<ing  the  time  by  at  least  one-half  over  the  method 
of  lusing  only  one  head  at  a  time. 

It  would  not  take  one  hour  to  cut  off  a  .set  of  piston  packing  rings 
if  the  shop  had  a  gang  cutter,  whereby  the  same  work  could  be 
done  in  ten  minutes. 

These  are  but  a  few  examples  of  the  many  cases  that  could  be 
cited  from  a<tuiU  experience  to  show  the  difference  between  a  shop 
with  an  equipment  of  modern  tools  and  one  in  which  the  toolroom 
end  is  not  given  the  fullest  attention.  A  closer  standardizing  of 
parts,  made  possible  by  complete  sets  of  reamers,  drilling-jigs, 
templates,  etc..  for  certain  lines  of  work,  such  as  rod  knuckle-joint 
pins,  crosshead  pins,  etc..  would  be  the  means  of  removing  an  im- 
mense amount  of  extra  labor,  time,  worry  and  inconvenience,  to 
say  nothing  of  the  great  reduction  of  maintenance. 

It  is  possible  to  replace  a  broken  part  of  a  bicycle,  automobile. 


typewriter,  etc.,  of  any  of  the  standard  makes,  by  simply  sending  to 
the  factory  and  specifying  only  the  number  and  names  of  the  parts 
required.  Why  i^hould  not  this  be  true,  to  a  great  extent,  also,  of 
locomotives?  .Fust  imagine  the  great  saving  it  would  bring  about, 
and  resulting  improvement  in  all  departments,  if  any  roundhouse 
foreman  along  the  line  were  able  to  send  to  headquarters  for  any 
broken  part  and  know  for  a  certainty  that  it  could  be  applied 
without  many  hours  of  fitting V 

The  question  is,  however,  How  can  this  state  of  affairs  be  best 
brought  about?  In  the  first  place,  a  complete  set  of  jigs  and  tem- 
plates should  be  kei)t  on  hand  by  the  toolroom  foreman  for  all  vital 
parts  of  the  running  gear,  uods,  etc..  that  are  more  liable  to  beconn* 


broken  or  thrown  out  of  place— by  this  effort,  duplicate  parts  are 
made  passible.  Then  an  accurate  record  should  be  kept  of  all  of 
these;  they  should  be  catalogued,  indexed,  and  filed  in  such  a 
uumner  as  to  render  it  possible  for  any  one,  even  a  stranger,  to 
walk  into  the  toolroom  and  find  easily  and  quickly  anything  he 
might  want  in  this  line.  When  new  cla.sses  of  engines  are  bought 
it  should  be  the  toolroom  foreman's  duty  to  see  that  the  equipment 
of  jigs  is  brought  right  up  to  date  for  all  these  new  appliances. 

With  an  accurate  and  complete  set  of  jigs  and  templates,  dupli- 
cate parts  could  always  be  kept  on  order.  This  is  the  main  point — 
to  be  able  to  furnish  the  parts,  'llie  application  is  of  secondary 
importance.  In  order  to  do  this  with  the  greatest  hope  of  success, 
however,  the  scope  of  the  toolroom  should  be  enlarged.  It  should 
not  only  embrace  the  making  and  keeping  of  labor-saving  devices, 
standard  measuring  tools,  etc.,  but  under  its  jurisdiction  should 
come  the  tempering,  drawing,  hardening,  annealing,  etc.,  of  all  the 
drills,  taps,  reamers,  etc.,  that  are  needed  in  this  department. 

This  should  be  so  for  the  reason  that  it  is  much  easier  and  far 
more  certain  for  the  man  who  has  watched  and  worked  up  a  piece 
of  steel,  from  the  rough  forging  to  the  finished  article,  to  be  able 
to  tell  how  it  will  set  in  the  fire  than  it  is  for  the  man  at  the  fire 
who  has  had  no  chance  to  observe  the  peculiar  properties  of  this 
certain  piece  through  its  different  stages  of  transformation.  This  is 
not  idle  talk  or  mere  theory.  fQj  it  is  an  established  fact  that  even 
among  the  same  makes  of  steel  there  is  always  a  certain  amount  of 
variation  as  to  its  action  and  development.  Each  individual  tool 
has  to  be  handled  as  a  .separate  and  distinct  piece  to  get  the  very 
best  results,  and  the  only  sure  way  to  tell  accurately  how  to  handle 
it  is  to  watch  it  closely  from  the  start  to  the  finish. 

As  far  as  possible,  all  manufactured  parts  should  be  made  in  one 
place,  presumably  at  the  largest  and  best  equipped  plant  on  the 
system,  niis  would  enable  one  set  of  jigs  and  .standards  to  do  all 
the  work,  and  thereby  do  away  with  the  greater  or  less  liability  of 
mistakes.  It  is  not  po.ssibIe.  however,  to  do  this  in  all  things, 
and  duplicate  sets  of  jigs  should  thus  be  kept  at  the  most  important 
points.  This  would  require  a  man  to  look  after  these  equipments 
and  see  that  they  were  kept  ejtactly  the  same  at  all  points,  some- 
thing in  the  same  manner  that  all  the  manufacturing  concerns  in 
the  country  keep  up  their  gauges.  They,  as  a  rule,  have  a  man  or 
a  number  of  men  who  do  nothing  else  but  .see  that  the  gauges  are 
kept  to  an  accurate  standard ;  in  fact,  they  have  this  work  system- 
atized to  such  a  point  that  in  many  of  them  the  temperature  of 
the  gauge-room  is  never  allowed  to  vary  from  one  year's  end  to 
another. 

There  is  no  necessity  of  this,  however,  on  a  railway  system,  in 
y;eneral  repair  work,  as  this  work  does  not  require  anything  like 
this  degree  of  accuracy.  This  work  can  l)e  done  by  some  one  in 
connection  with  other  work.  A  good,  all-round  practical  man  would 
till  the  bill,  whose  duty  it  would  be  to  see  that  these  templates,  jigs, 
etc.,  not  only  are  kept  up  to  an  absohite  standard,  but  that  they 
were  used  in  shop  practice  to  the  best  advantage.  He  should,  in 
fact,  be  a  man  who  could  not  only  maintain  and  apply  the.se  ideas, 
but  could  also  create  and  develop  new  ones  as  the  occasion  required. 

In  connection  with  this  work,  he  could  see  that  the  tool  steels  are 
handled  to  the  best  advantage,  not  only  in  the  actual  use  on  the 
machine,  but  in  the  storing,  keeping,  checking,  tempering,  grinding, 
etc.  The  writer  has  been  in  shoi>s  where  a  special  high-speed  steel 
was  being  used  that  cost  70  cents  a  pound,  and  the  shop  w.os  not 
:;etting  any  better  results  than  they  were  when  using  the  old  carbon 
steels.  This  was  due  simply  to  the  fact  that  there  was  no  one 
there  whose  particular  duty  it  was  to  look  after  this:  .some  of  the 
men  in  charge  did  not  know  and  .some  did  not  care,  and  .so  the 
thing  went  on,  with  no  good  results  for  any  one,  and  only  addetl 
expense  to  the  company. 

In  this  connection,  the  question  can  be  asked,  and  very  properly, 
too :  Of  what  use  is  an  up-to-date  tool  .system  if  it  is  not  kept  up? 
I  can  answer  emphatically — None !  But  another  question  can 
also  be  asked,  and  that  is :  What  rea.son  is  there  that  it  cannot  be 
kept  up?  And  the  aaswer  is,  also — None!  The  only  thing  that 
needs   a   remedy,   and,   in   fact,   the   only   weak  s^ot   passible   in   a 
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ieru  and  up-to-date  tool  system,  is  lack  of  interest  or  lack  of 

awlodge  among   those   directly  connected   with   it. 

The  writer  is  inclined  to  the  belief  that  lack  of  knowledge  is 

re  nearly  correct,  and  for  this  reason:     It  is  admitted  by  all 

;erested  that  in  the  last  decade  no  such  remarkable  change  of 

DP  methods  and  appliances  has  been  brought  about  by  any  one 

.vement  as  by  the  introduction  of  the  new  high-speed  steels.     The 

.inges  are  so  great  and  so  many  that  it  is  impossible  for  the  best 

foremen,  let  alone  the  average  of  the  rank  and  file,  to  keep  pace 

ill  the  movement  and  sec  thai  everything  is  keyed  up  to  the  point 

i.Te  it   is  possible   to   always  obtain   the   best   resiill.s.       In   the 

■.sent  every-day  run  of  railroad  life,  a  master  mechanic,  a  general 

reman,  or  even  a  machine  .shop  foreman,  has  entirely  too  muoii 

,.  look  after  to  allow  him  to  devote  sufficient  time  to  the  tool  or 

•fl  I'ud  of  his  department. 

What  is  needed  to  overcome  this  difficulty  is  a  demonstrator  or 

••atlier,  a  man  who  not  only  po-ssesses  the  necessary  knowledge,  but 

ilso  the  ability  to  impart  it.     This  man  should  work  hand-in-haud 

>•.  ith  the  tool  man,  and  it  should  be  his  duty  to  see  that  all  new 

.>ols  are  thoroughly   understood   by  everybody  who  will   be  called 

!il»on  to  use  them.      He  should  go  from  shop  to  slwp  as  any  new 

lools  were  introduced  and  see  that  they  were  worked  at  all  times 

It.  the  best  advantage.      He  should  see  that  the  best  methods  are 

.ulopted  for  tempering,  handling  and  applying  all  steels,  and  that 

all  tools  are  kept  up  to  the  proper  capacity. 

Without  going  into  more  elaborate  detail,  and  without  touching 
on  one  of  the  greatest  of  all  the  problems,  labor,  I  can  say  without 
fear  of  contradiction  that  the  above  fairly  well  covers  the  ground 
(if  the  many  improvements  that  could  be  inaugurated  by  advancing 
tiie  tool  end  of  a  railroad  shop  in  comparison  to  that  of  a  manu- 
facturing concern. 

Widen  the  .scope  of  each  toolroom  locally  till  it  embraces  every- 
thing that  properly  belongs  to  its  department ;  then  see  that  the 
tools  along  the  line  are  kept  checked  up  together:  and  the  results 
will  be  beyond  the  most  sanguine  expectations.  The  motive  power 
will  be  brought  nearer  a  universal  standard;  the  working  method 
of  the  entire  system,  as  far  as  the  shops  are  concerned,  will  be 
placed  on  a  sure  and  accurate  basis,  and  the  saving  thereby  brought 
altoiit  will,  I  feel  certain,  be  far  greater  than  can  be  possible  in  any 
[lurticular  line  of  shop  practice.  H.  W.  Jacobs, 

i;nion  Pacific  Railroad,  Omaha  Shops.  Omaha,  Neb. 


the  work  handled  upon  the  heavier  lathe.  The  writer  saw  the 
machine  at  work  upon  a  forging  9  ins.  in  diameter,  taking  a  cut 
\<i  in.  deep,  with  a  feed  of  1-16  in.,  at  the  high  cutting  rate  of  02  ft. 
per  minute.  In  this  ca.se  only  the  roughing  was  done  on  the  old 
machine,  as  it  was  too  badlj*  worn  to  do  accurate  finishing. 

Some  old  lathes  are  doing  better  work  than  formerly  by  being 
motor-driven.  AVith  some  methods  of  motor  connection,  however, 
the  range  of  speeds  is  no  better  than  with  the  old  belt  and  cone 
pulleys,  but  by  properly  adapting  the  motor  speed-regulating  ap- 
I)aratus  to  a  more  or  less  limited  variation  of  diameters,  and  by 
giving  the  lathe  such  work  as  will  come  within  the  projMT  range, 
it  Ls  surprising  how  mtirh  more  work  can  be  turned  out  tlian  with 
the  old  arrangement. 

It  Ls  surprising  to  see,  as  we  look  around,  how  little  consideration 
is  given  to  the  proper  arrangement  of  some  motor-driven  machines. 
Ix)oking  over  a  large  shop  recently,  the  writer  saw  drives  of  nearly 
all  descriptions.  In  some  cases  the  motors  were  connected  directly 
to  the  machines  by  gears,  some  by  silent  chains,  and  others  were 
connected  by  placing  the  motor  upon  the  floor  and  retaining  the 
old  countershaft  with  the  neces.sary  belts.  Some  of  the  machines 
were  group-driven,  and  in  many  cases  the  controllers  were  con- 
veniently located.  Altogether,  the  general  scheme  seems  to  have 
partaken  of  the  hit-or-miss  style. 

.Vnother  shop  visited  presented  quite  a  contrast ;  here  the  idea 
seems  to  prevail  that  leather  should  be  used  for  shoe-soles  or  hy- 
draulic cylinder  packing,  but  not  for  driving  machinery.  In  one 
corner  of  the  shop  the  machines  are  at  present  driven  as  a  group, 
but  the  large  majority  of  machines  are  driven  by  individual  motors. 
Each  application  was  considered  by  itself,  and  only  what  seemed 
best  was  adopted.  The  controllers  are  conveniently  located,  so  that 
the  operator  can  easily  adjust  the  machine's  speed  while  it  is  in 
motion.  Gears  and  chains  are  covered,  not  only  to  keep  out  the 
dust,  but  to  prevent  interference  with  a  misplaced  finger.  In  the 
main,  the  scheme  in  the  latter  shop  seems  to  be  very  convenient. 

As  these  two  shoiw  are  close  enough  together  to  be  neighborly, 
each  might  have  derived  considerable  benefit  from  a  mutual 
interchange  of  ideas  and  opinions.  But  the  business  of  motor 
application  is  so  new  that  tlie  best  cannot  as  yet  be  consistently 
expected.  /  ; -l;-    -  "v  M.  E. 


HEAVY   DRTVINO- WHEEL    LOADS. 


THE   OLD   MAC3iINE   TOOLS- MOTOR-DRIVING. 


/'<>  the  Editor: 

I  note  with  interest  your  remarks  in  the  March  isisue  of  thLs 
journal  regarding  the  work  that  is  being  done  by  some  old  tools. 
So  much  has  been  said  about  the  demand  for  new  and  stronger 
tnachines  that  will  be  able  to  stand  the  strains  put  upon  them  by 
using  improved  steel  and  under  improved  management  that  in  some 
siiops  the  problem  of  how  to  get  the  most  out  of  the  old  tools  seems 
to  be  a  greater  one  than  it  really  is.  The  best  way  to  solve  the 
problem  is  to  study  eacli  machine  as  to  its  capacity  and  give  to  it 
<iich  work  as  it  will  readily  take  care  of.  Much  of  the  work  done 
■Iocs  not  need  a  more  powerful  machine,  but  a  faster  one.  It  will 
t-e  foiuid  in  many  cases  that  a  machine  needs  only  to  be  speeded 
i'aster,  which  can,  in  the  case  of  a  lathe,  be  readily  done  by  increas- 
ii:;  the  speed  of  the  countershaft. 

Contrary  to  the  opinion  of  some,  most  lathes  have  not  speeds 

•  nouj;h  to  suit  the  work  done  upon  them.     Where  this  is  the  case 

;  !ie  reversing  belt   to   the  coimtershaft  can   be  changed   to  give  a 

'orward  motion,  and  in  that  way  the  available  number  of  speeds 

vtll  be  increa.sod.     A  case  in  point :     A  24-in.  lathe  in  a  certain 

lioi)  was  so  speeded  that  a  3-in.  shaft  could  be  turned  at  a  cutting 

l>eed  of  only  30  ft.  per  minute.      Mr.  I'ush  came  in  one  morning 

ith  a  pocketful  of  "purple-cut"  tool  steel,  and  in  order  to  get  the 

■enefit  of  this  it  was  necessary   to  double  the  speed  of  the  lathe. 

llie  old  machine  now  does  the  work  at  a  cutting  speed  of  lU)  ft.  per 

linute,  and  the  chii>s  come  off  .so  hot  that  visitors  light  cigarettes 

rom  them.     Of  course,  the  machine  springs  considerably  under  the 

leavy  first  cut,  but  it  carries  a  second  and  lighter  cut  all  right,  and 

"aves  a  good  surface  for  the  grinder  to  finish. 

In  some  places  the  old  tools  can  be  used  for  rough  machining 
'  uly,  leaving  the  finishing  to  be  done  in  a  more  substantial  ma- 
iiine;  and  there  are  cases,  of  course,  where,  in  order  to  remove  a 
trge  amount  of  metal  left  by  forging,  a  heavy  and  powerful  tool 
-  needed.  One  shop  had  a  strong,  heavy  lathe  for  doing  certain 
'achining  work,  but  could  not  turn  out  all  that  was  needed.  An 
'Id  discarded  lathe  was  put  bn<k  in  service  and  used  for  roughing 


To  the  Editor: 

On  page  153  of  the  current  number  of  the  Ameieican  Kncineeb 
there  appears  an  illustrated  description  of  the  4 — 4 — 2  type  express 
locomotives  recently  built  for  the  Vandalia  Line  by  the  .\iuerican 
Locomotive  Company  at  their  Schenectady  Works. 

In  the  course  of  this  article  the  following  statements  occur : 
•These  are  heavy  engines,  weighing  179,444  lbs.,  with  ]tn)..'»00  Ib-s. 
on  driving  wheels.  This  is  the  mast  remarkable  feature  of  the 
design,  as  a  weight  of  27,375  lbs.  per  wheel  is  the  greatest  driving- 
wheel  load  in  our  record  of  locomotives.  This  even  exceeds  the 
practice  of  t^ie  Pennsylvania  Railroad  in  the  Class  E2  and  E2a 
engines,  which  have  lOD.O-W  and  109,000  lbs.  on  drivers,  re- 
spectively." 

In  regard  to  the  latter  statement.  I  beg  to  direct  attention  to  the 
fact  that,  according  to  the  official  classification  book  issued  by  the 
motive-power  department  of  the  Penn.sylvania  Railroad.  May  1. 
1JK)2,  the  adhesive  weight,  in  working  order,  of  the  Class  K:*,. 
i — 4 — 2  type  locomotives,  is  as  follows: 

Weight  on  first  pair  of  drivers 55.000  lbs. 

Weight  on  second  pair  of  drivers 5G.G00  lbs. 


Total 


*•  .«>_»,>'. 


.11 1,000  lbs 


.This  represents  an  average  load  of  27.1HM)  Iks.  y^ov  wheel,  and 
testifies  eloquently  to  the  solidity  of  I  he  masriiificent  pennaiient  way 
and  bridges  of  the  Peiuisylvania  Railroad.  In  these  hxoinotives.  5.'i.5 
sq.  ft.  of  grate  area  and  2.040  sq.  ft.  of  total  heating  surface  are 
aiiparenlly  found  quite  sufficient  to  utilize  III.IKX)  lbs.  of  adhesive 
weight,  through  the  medium  of  22  x  2G-in.  cylinders.  SO-in.  driving 
wheels,  and  20.">  lbs.  steam  pressure.  Tliis  indicates  what  can  be 
accomplished  by  a  properly  designed  boiler,  in  wlrich  good  circula- 
tion and  a  moderate  amount  of  heating  surface  are  substituted  for 
the  far  too  common  practice  of  providing  an  enormous  beating 
area,  which  is  frequently  rendered  of  relatively  low  efficiency  by 
poor  circulation,  induced  by  contracted  firebox  water  spaces  and 
overcrowding  of  the  flues.  Edw.'IRD  L.  Coster, 

As.soc.  .\m.  Soc.  M.  E. 
25  Broad  St.,  New  York,  April  11,  1904. 
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EXTENDED   SMOKE   BOXES   FOR    LOCOMOTIVES. 


Tq  the  Editor: 

After  rcadiiiu  your  very  iiiterostinjj  Ictlor  in  the  April  nimiber  i>f 
llie  Ameiuca.n  K.Mil.NKKit  it  <xcurrt'd  to  luc  more  fonibly  than  ever. 
Why  am  the  Avttriian  ruilwayn  vxing  the  cxtcnxion  front  cndt 
When  it  fir.st  came  into  \\sc  it  was  intended  for  a  )si>ark-urre.ster, 
und  wa.s  so  con.slrueted  that  it  did  liold  .<<i>arks  to  u  certain  extent; 
but  after  a  wliile,  when  the  novelty  had  worn  off,  the  engineers 
would  not  blow  tlieni  out  except  when  actually  ol)liged  to  in  order 
to  get  .str.-nn.  Sin<<>  that  time  ;i  ;;reat  many  master  mechanics 
have  succe«'<le(l  in  i)Uliiiiit  up  front  ends  which  will  clear  them- 
selves. Niiw.  if  that  is  wliat  we  have  come  to.  wliat  is  the  ueed  of 
all  thi.s  cxira  exitetise  in  maintaining  .so  much  parai>hernalia  in  a 
front  end.  if  the  jM'o|)le  on  llie  other  .side  can  get  a  better  steaming 


liHumotive  with  a  .sniokel>ox  like  the  one  shown  on  the  Calcnlouiaii 
locomotive?  1  do  not  see  why  we  should  use  such  a  cumbersome 
thing  ou  the  fronts  of  our  boilers.  I  know  from  experience  that  out 
locomotives  steamed  better  with  the  diamond  stack  than  they  ever 
have  after  fitting  them  with  the  exteasion  front  end.  Tlie  inside 
arrangement  was  the  same  as  the  New  York  Central  is  using  to- 
day. Of  course,  we  cannot  say  at  this  time  how  the  present  large 
boilers  would  work  with  a  short  smokebox,  but  I  do  not  see  how  it 
could  be  any  different  with  them  than  with  the  smaller  ones.  After 
noting  what  you  .say  about  the  performance  of  the  Caledonians 
l<H-omolive  to  the  ton  of  coal,  it  looks  to  me  as  if  w^e  were  a  lon>; 
way  in  the  rear  of  our  cousins  on  firebox  and  front-end  arrange- 
ments. ln.stead  of  going  ahead  for  the  past  fifteen  years,  it  .seems 
to  me  wo  have  gone  back  in   the  matter. 

Gkokck  \.  rKi«;iTst».i. 
.\.  Y.  C.  &  II.  U.  U.  K..  Depow,  N.  Y. 
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(Continued  from  page  12S.) 


TUE   GENEBATOKS. 

As  indicated  in  the  plan  drawing  of  the  engine  room  in  the 
inset  supplement  accompanying  the  second  article  of  this  series 
(March,   1904),   the  generator   equipmf.iit   of   the    Weehawkon 


and  are  designed  to  operate  conveniently  in  parallel.  The 
regulation  is  such  that  no  machine  will  rise  in  voltage  more 
than  50  to  60  volts  when  full  load  is  thrown  entirely  off.  The 
field  magnets  are  all  wound  for  an  excitation  voltage  of  250 
volts. 

The  two  750-kw.  generators  were  furnished,  together  with 
one  50-kw.  250-volt  direct-current  exciter  dynamo,  by  the  Bul- 
lock Electric  Manufacturing  Company,  Cincinnati,  Ohio.  The 
rating  of  the  two  750-kw.  machines  is  that  they  shall  deliver 
the  normal  full  load  output  continuously  for  twelve  hours  with- 
out rise  of  temperature  of  any  part  more  than  40  degrees,  C, 
above  that  of  the  surrounding  air;  they  will  carrya  25  per  cent, 
overload  for  two  hours  with  not  more  than  a  55-degree,  C. 
increase  of  temperature,  and  a  50  per  cent,  overload  continu- 
ously for  five  minutes  without  injury  to  the  insulation.    The 
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power  plant  consists  of  four  slow-speed  alternating-current 
generators,  each  direct  connected  to  a  Westinghouse  horizon- 
tal Corlis.s  engine.  All  four  machines  are  of  the  engine  type 
with  revolving  fields  and  are  wound  to  deliver  three-phase 
alternatinK  current,  but  the  two  smaller  machines  are  in- 
tended for  a  different  class  of  service  than  the  larger  ones  and 
thus  differ  somewhat  in  service  details. 

The  two  alternators  driven  by  the  1,200-h.p.  engines  are  each 
of  750-kw.  capacity  and  deliver  the  3-phase  current  at  a 
frequency  of  25  cycles  and  at  a  voltage  of  (iOO  volts  with  the 
normal  engine  speed  of  94  rev.  per  min.  Those  direct-<on- 
nected  to  the  650-h.p.  engines  are  each  400-kw.  capacity  ma- 
chines, and  are  designed  to  deliver  .l-phase  alternating  current 
at  a  frequency  of  CO  cycles  and  at  a  voltage  of  2.300  volts  with 
the  normal  engine  speed  of  120  rev.  per  min. 

Both  sets  of  machines  have  revolving  fieid  coils  and  station- 
ary armature  windings,  with  all  high-voltage  connections  care- 
fully covered.  The  construction  is  of  the  latest  and  most 
modern  type,  and  is  planned  to  prevent  disagreeable  humming 
from  structural  defects.  The  insulation  of  each  machine  is 
carefully  looked  to.  it  being  specified  that  the  insulation  re- 
sistance between  windings  and  that  between  windings  and  core 
shall  be  a  megohm;  the  windings  are  also  subjected  to  the 
usual  high-voltage  tests  of  more  than  double  the  normal  run- 
ning voltage.     The  machines  are  all  wound  for  close  regulation 


efficiency  of  these  machines  is  guaranteed  to  be  95  per  cent, 
at   full  load. 

The  two  ■400-kw.  generators  were  supplied,  also  with  a  50- 
kw.  250-volt.  direct-current  exciter,  by  the  General  Electric 
•Company,  Schenectady,  N.  Y.  The  rating  of  these  alterna- 
tors is  that  they  shall  deliver  their  normal  full  load  for  twelve 
hours  continuously  without  an  increase  of  temperature  of  any 
part  more  than  40  degrees,  C.  above  that  of  the  surrounding 
air;  they  will  also  carry  a  25  per  cent,  overload  for  two  hours 
without  temperature  rise  of  more  than  55  degrees,  C,  and  a 
50  per  cent,  overload  continuously  for  five  minutes  without 
injury  to  the  insulation.  The  efficiency  guaranteed  for  these 
machines  is  93  per  cent,  at  full  load. 

Both  exciter  generators  are  multipolar  direct-current  ma- 
chines and  are  direct-connected  to  90-h.p.  Westinghouse  verti- 
lal  cross  compound  engines.  They  are  each  of  50-kw.  capacity 
and  have  ratings  similar  to  that  of  the  alternators.  They  are 
wound  for  close  regulation,  with  means  for  easily  adjusting 
the  percentage  of  compounding  either  5  per  cent,  above  or  be- 
low normal,  and  have  guaranteed  efficiencies  at  full  load  of  90 
per  cent.  The  exciter  units  are  located  beneath  the  switch- 
board gallery,  as  indicated  in  drawings  in  the  preceding  ar- 
ticles. 

It  may  he  a  matter  of  surprise  to  many  that  alternating 
ctirrent  is  to  be  generated  in  two  different  frequencies,  namely 
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25  and  60  cycles.    But  this  is  to  be  done  on  account  of  the 

culiar  operating  conditions,   which  are  to  be  met  in  this 

;int.     The   two   larger   machines  are   intended   to  carry   the 

otor  load  of  the  distribution  system  and  the  two  smaller  ma- 

aines  will  talie  care  of  the  lighting  load.     It  was  found  that 

y  using  25  cycles   (instead  of  60  cycles)   a  large  amount  of 

oney  could  be  saved  by  the  elimination  of  reduction  gearing 
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l»KTAILS  OF  THE  SPECIAL  CABLE  TOWh:B,  OUTSIDE  THE  ENGINE  BOOM, 
FOR  LE.\DIXG  OUT  THE  OVERHEAD   AND    UXDEWiKOUND   DISTRIBU- 
TION CIRCUITS. 

at  the  motors,  inasmuch  as  with  25  cycles  the  motor-speeds  are 
( orrespondingly  lower;  the  saving  in  gearing  for  the  grain- 
oievator  motors  alone  is  estimated  to  amount  to  nearly  $10,000. 
The  higher  frequency  (60  cycles)  was  used  for  the  lighting 
circuits  inasmuch  as  arc  lights  operate  much  more  satis- 
ractorily  at  this  frequency. 

The  question  of  voltage  was  also  an  important  consideration. 
The  voltage  of  the  power  circuits  was  made  relatively  high 
(600  volts)  in  order  to  save  transmission  losses;  yet  this  vol- 
tage is  not  too  high  for  interior  use  with  safety.  The  economy 
of  this  voltage,  over  HO  or  220  volts,  is  considerable  in  the 
operation  of  the  large  motors  used  in  the  grain  elevators  as  the 
transmission  distance  is  fully  1,000  ft.  The  distribution  cir- 
<nits  for  the  lighting  system  are  operated  at  2.300  volts,  because 
of  the  extended  area  of  the   lighting  circuits. 

In  addition  to  the  above-mentioned  equipment  of  the  engine 
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a  50-per  cent  overload  for  five  minutes  continuously  without 
injury  to  the  insulation.  The  efficiency  of  the  set  is  85  per 
cent,  at  full  load.  The  fields  of  both  machines  are  wound  for 
the  standard  exciting  current  of  250  volts.  This  machine  was 
also  furnished  by  the  General  Electric  Company. 

The  usefulness  of  this  motor-generator  set  will  be  readily 
apparent.  In  the  day-time,  when  the  lighting  load  is  very  low 
and  the  power  circuits  are  in  operation,  what  small  amount 
of  lighting  current  will  be  required  can  be  thus  transformed 
from  the  25-cycle  power  circuits  by  its  use,  and  thus  the  400- 
kw.  generators  may  be  allowed  to  stand  idle.  Conversely  in 
the  night,  when  the  lighting  circuits  are  in  use,  any  small 
amount  of  current  that  may  l>e  required  on  the  power  circuits 
for  night  work  in  the  repair  shops,  or  otherwise,  may  be  trans- 
formed from  the  60-cycle  lighting  current,  which  will  relieve  the 
750-kw.  generators  from  operation  at  very  light  loads  at  nisht 
time.  In  this  way  the  motor-generator  set  serves  as  a  com- 
bined voltage  and  frequency  transformer  and  is  used  as  an 
interconnecting  link  between  the  two  electrical  distribution 
systems.  Its  use  may  be  readily  seen  to  be  very  important  in 
thus  saving  either  set  of  generators  from  being  compelled  to 
be  operated  at  extremely  light  loads,  at  any  time.  Another 
important  advantage  of  the  use  of  the  motor-generator  set. 
is  that  during  light  loads  upon  one  system,  the  power  factor 
on  the  other  system  can  be  greatly  increased  by  overexciting 
the    motor    field. 

SWITCHBOARD. 

The  switchboard  Is  located  at  the  southeast  corner  of  the 
engine-room  upon  a  gallery  of  structural  steel  construction 
with  a  concrete  floor.  11  ft.  4  ins.  above  the  main  floor.  It  is 
a  large  board,  consisting  of  24  panels  and  is  constructed  of 
2-in.  blue  Vermont  marble  of  the  best  quality.  Each  panel 
is  of  the  uniform  height  of  7Va  ft.,  including  a  sub  base; 
panels  numbered  4  to  12  inclusive,  are  24  ins.  wide  and  the 
remainder  are  16  ins.  wide.  The  board  is  mounted  upon 
a  strong  framework  of  angle  iron  construction  with  a  pol- 
ished  oak  base. 

The  front  elevation  drawing  of  the  switchboard  indicates 
the  arrangement  of  the  panels.  The  first  three  panels  are 
feeder  panels,  each  of  .jOO-kw.  capacity,  for  the  25-cycle.  600- 
volt  3-phase  <urrent.  The  fourth  panel  is  a  1.5<io-kw.  total 
output  panel  for  these  feeder  panels,  containing  voltmeters,  a 
Lincoln  synchronizer  and  a  total  recording  wattmeter.  Panels 
Nos.  5  and  6  are  the  generator  panels  for  the  750-kw.  25-cycle 
H-phase  generators,  and  panel  No.  7  is  a  blank  panel  to  be  helo 
in  reserve  for  a  future  750-kw.  generator. 


Joint  in  conefwfs  one/  concrefr  irmppea  mf/r  osp/>a^  ^t/riiip 


fbofing  rtinforcec/ iriff!  o/e/ rails  •  „  ,.  ■ ;   x'.'  ■.-.'.  ^  '.:■'  ~'."  ^  /  -   ••■  " 

1'1:T.\II,S   of  TYPICAL   MAMIOLK  CO.NSTKICTiO.X   OF  THE    UNDEK<.K(»rN  l>  OKNDUIT  SYSTEM,  .\NI»  <)*'n.KXII«.Kt^»?(fS^  \ 

HEADS    TO    l»ER.MIT    U.NEQI  AL    SETTLIX(i    OF    (iltOUND    LEVKL. 


IMH  i<   i;i 


oni  there  is  also  a  motor-generator  set  installed  for  an  inter- 
ring class  of   work.     This  motor-generator  consists   of  two 
volving-field   engine-type   machines,   mounted   on   one  shaft 
■d  bedplate.     This  machine  is  designed  to  deliver  from  one 
i'le  a  3-phase  alternating  current  at  a  frequency  of  60-cycles 
id  potential  of  2,300  volts,  when  supplied  on  the  other  side 
ih  a  25-cycle  3-phase  alternating  current  of  600  volts;  it  will 
o  similarly  deliver  a  25-cycle,  3-phase  alternating  current 
'iOO  volts  when  supplied  with  a  60-cycle  3-phase  alternating 
rent  of  2,300  volts  in  the  opposite  order.     This  outfit  has 
'apacity    of    100    kw.    at    a   speed    of    300    rev.    per    min. 
"h   machines  have  stationary   armature  windings  and  are 
nefully  constructed  and  insulated.     The  rating  of  these  ma- 
■'mes  is  that  they  shall  deliver  a  25-  per  cent,  overload  continu- 
^ly  for  one  hour  without  temi)erature  rise  of  any  part  more 
>n^.5  degrees  al)ove  that  of  the  surrounding  air,  and  to  carry 


Panel  No.  8  conlit)Is  the  «;<»(»  volt  25  <y«lc  side  of  the  motor 
generator,  and  i)anel  No.  Jl.  the  2,3UU-volt.  tiO-eycle  side  of  the 
same,  the  capacity  of  either  i)anel  being  100  kw.  Panels  No. 
10  and  11  are  the  generator  panels  for  the  «U-cycle,  2,300-volt. 
3-phase  generators,  and  Panel  No.  12  is  a  SOO-kw.  total  output 
panel  for  the  60-cycle,  2,300  volt  current,  containing  voltmeters, 
a  Lincoln  synchronizer  and  a  total  recording  wattmeter,  like 
the  other  total  output  panel.  Panels  Nos.  13,  14,  15  and  10  are 
200-kw.  feeder  panels  controlling  the  60-cycle,  2,300-volt  3- 
l)hase  power  feeders  and  panels  Nos.  17.  18,  19  and  20  are  100- 
kw.  feeder  panels  «ontrolling  the  60-cycle,  2,300-volt  single- 
phase  lighting  circuits.  Panel  No.  21  is  blank,  being  held  in 
reserve  for  a  future  feeder  circuit. 

Hetween  panel  21  and  the  three  panels  shown  at  the  extreme 
light  is  a  spate  of  5'^  ft.,  which  is  left  vacant  for  the  arc 
light  circuit  controlling  H|(pHratus,  the  type  of  which  will  be 
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determined  later.  The  remaining  three  panels  shown  at  the 
right  hand  end  of  the  board  are  50-kw.,  250-volt,  direct-cur- 
rent panels,  each  controlling  one  of  the  exciter  generators  for 
the  field  excitation  circuits  of  the  various  generators  and  motor- 
generators;  panel  No.  24  is  held  in  reserve  for  a  future  exciter. 
The  equipment  of  the  switchboard  embodies  the  latest  im- 
provements in  alternating  current  work.  The  alternating  cur- 
rent generators,  as  well  as  all  power  feeders,  are  connected 
by  oil  switches  at  the  controlling  panels,  and  their  field  cir- 
cuits are  controlled  by  field  discharge  switches,  which  will  au- 
tomatically short-circuit  the  field  coils  so  as  to  discharge  the 
heavy  and  dangerous  momentary  rise  of  potential  that  results 
when  the  field  excitation  circuit  is  oi)ene(l.  The  generator  cir- 
cuit breakers  are  of  the  time  delay  type,  having  overload  time 
interval  devices  to  prevent  them  from  opening  on  the  momen- 
tary "cross-currents"  due  to  "hunting"  of  the  generators.  All 
the  rheostats  are  located  just  beneath  the  switchboard  gallery 
floor  and  are  operated  by  hand  wheels,  conveniently  located 
upon  floor  stands  in  front  of  the  switchboard  as  shown;  this 
location  makes  an  important  provision  against  fire  at  the  rear 
of  the  switchboard — the  usual  location.  The  wiring  is  fire- 
I)roof  throughout  by  the  use  of  fireproof-braid  covered  wire. 

DISTRIBUTION  SYSTEM. 

All  the  distribution  circuits  leave  the  switchboard  by  way  of 
the  fireproof  transformer  vault  underneath  in  the  basement,  to 
which  they  are  carried  through  tile  conduits.  These  lead  verti- 
cally downward  from  behind  the  switchboard,  so  that  they  are 
not  exposed  to  injury  on  the  engine  floor,  behind  the  exciter 
units.  This  transformer  vault  Is  located  directly  under  the 
switchboard  gallery,  as  shown  in  the  basement  plan,  presented 
in  the  preceding  issue;  it  is  a  room  of  fireproof  construction 
and  contains  all  the  station  transformers,  tub  transformers  and 
other  similar  electrical  apparatus:  in  case  of  fire  the  same  will 
thus  be  localized  at  this  point.  It  is  important  to  note  here 
that  the  lightning  arresters  are  all  located  outside  the  power 
house. 

From  this  vault  the  feeder  circuits  leave  the  building  through 


an  underground  connection  to  a  separate  cable  tower,  whic, 
has  been  erected  just  outside  the  engine-room  wall.  The  gei 
eral  system  of  lighting  and  power  feeders  are  carried  awa 
from  here  by  overhead  lines,  although  the  feeders  to  the  el- 
vators,  across  the  yard,  are  carried  in  underground  conduit 
owing  to  the  congestion  of  tracks  in  that  direction.  The  ovo 
head  lines  lead  to  the  points  of  distribution  at  both  ends  of  tl 
yard,  the  usual  stei)-down  transformers  being  located  at  cc. 
ters  of  consumption.  In  ail  cases  the  power  feeders  and  ligli 
ing  feeders  are  kept  entirely  separate,  as  the  power  circuits  ai 
operated  with  all  three  phases  ami  the  lighting  circuits  sing 
phase.  All  the  power  and  lighting  circuits  carried  on  the  poi 
lines  use  the  GUcycie,  2,300  volt  current,  the  25-cycle,  GOO-voi 
<urrcnt  being  used  exclusively  for  the  operation  of  motors  < 
the  grain  elevators. 

The  power  feeders  for  the  grain  elevator,  which  also  suppl 
the    lighting   circuits   there,   are   carried   in    a   IG-duct  undci 
ground   conduit,   leading  from   the   transformer  vault,   direci 
ly  across  the  yard  to  the  elevators.    These  conduits  are  con 
structed  of  four  4-duct  tiles,  laid  in  concrete,  as  shown  in  th< 
accompanying  engraving.    An  important  feature  of  this  con 
duit  construction  is  that  it  is  arranged,  where  necessary,  for 
flexure  and  variation  of  level.     Near  the  dock  bulkheads  aii 
interesting  form  of  construction  is  made  use  of,  as  shown  in  thf" 
engraving;  in  this  case  the  joints  are  loosely  wrapped  and  resi 
upon  logs  to  freely  permit  change  of  level  without  injury — 
this  is  particularly  necessary  at  this  point,  owing  to  probable 
change  of  the  ground  level.     The  other  interesting  details  of 
this  construction  are  made  clear  in  the  engravings. 

The  entire  Weehawken  improvement  is  being  developed  un 
der  the  general  directions  of  Mr.  W.  J.  Wilgus,  Fifth  Vice 
President,  and  Mr.  H.  Fernstrom,  Chief  Engineer  of  the  New 
York  Central  &  Hudson^  River  Railroad  Company.    The  archi 
tectual  features  of  the  Power  Station  building  were  designed 
by  Mr.  C.  \V.  Smith,  and  the  steel  structure  by  Mr.  G.  A.  Berry. 
both  reporting  to  Mr.  Olaf  Hoff,  Engineer  of  Structures.     Mr. 
C.  J.  Parker  was  in  charge  of  the  construction  of  the  building' 
and  foundations.    The  electrical  and  mechanical  portions  of  the 
equipment  were  designed  and  erected  by  Mr.  P^dwin  B.  Katte. 
Electrical  Engineer  of  the  railroad  company. 
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The  importance  of  the  electrical  method  of  driving  machine 
tools  by  individual  motors  has  often  been  discussed  in  these 
columns,  in  the  various  phases  of  its  applications  to  different 
branches  of  shop  work,  but  the  magnitude  of  the  subject  and 
the  very  extensive  scope  of  operations  in  testing  its  useful- 
ness prohibit  a  comprehensive  treatment  of  the  question  in 
any  single  article.  In  this  article  it  is  desired  to  call  atten- 
tion to  the  scope  of  the  work  that  has  been  accomplished,  as  in 
no  other  way  can  it  be  shown  how  general  the  use  of  the 
electric  motor  is  becoming  in  our  machine  shops. 

Willie  it  is  admitted  that  the  introdiution  of  motor-driving 
lias  not  come  unattended  by  a  large  number  of  troubles  and 
that  many  ditflculties  have  had  to  be  overcome,  still  a  glance 
at  the  various  illustrations  of  motor-driving  applications 
Ijresented  herewith  is  sufficient  to  indicate  what  a  multitude 
of  diflicullies  met  in  belt  driving  from  line  shafting  have  been 
avoided  by  the  use  of  these  motor  drives.  It  is  true  that  the 
difficulties  met  in  the  ilriving  of  special  machinery  have  been 
instrumental,  to  a  large  extent,  in  bringing  aliout  the  introduc- 
tion of  individual  motor  driving,  as  a  result  of  which  the  many 
advantages  were  revealed  aiul  became  tinderstood.  The 
various  illustrations  in  this  article  give  an  idea  of  some  of  the 
possibilities. 

Fig.  1  presents  a  view  of  a  large  machine  shop,  in  which  in- 
dividual motor  driving  is  usetl  exclusively  for  the  machine 
tools;  this  is  a  rcmarkab'e  example  of  the  resuKs  thai  are  ob- 


tained by  the  exclusive  use  of  this  system.  Not  a  single  Iiu« 
shaft  or  countershaft  is  to  be  seen  in  this  shop,  the  only  belts 
used  being  those  upon  individual  machines.  The  light  and 
airy  etfect  of  the  absence  of  overhead  shafting  and  belts,  as 
well  as  aiso  the  cleanliness  possible,  is  well  shown  by  this 
view,  which  is  of  one  section  of  the  machine  shop  of  the  Bui 
lock  Electric  Manufacturing  Company,  Cincinnati,  Ohio. 

This  is  a  condition,  however,  that  may  be  found  at  a  larg' 
number  of  different  shops  in  this  co\intry  at  the  i)resent  tinn 
It  is  interesting  to  note  that  not  only  the  electrical  manufar 
turing  shops,  but  also  some  of  the  largest  industrial  shops  hav' 
adopted  this  system  to  the  excUision  of  belt  driving,  for  reason 
of  the  many  advantages.  Among  the  latter  nuiy  be  mentioned 
as  ojie  of  the  most  important,  the  works  of  the  Wellman 
Seaver-Morgan  Company,  Cleveland.  Ohio.  In  this  shop  al.s< 
not  a  belt  is  to  be  seen,  even  the  smallest  tools,  such  as  powc 
hack  saws  and  the  like,  being  inclividually  driven  by  motors 
Many  other  shops  using  this  system  exclusively  have  bcci 
mentioned  in  these  cohimns. 

The  effect  of  this  rapidly  increasing  use  of  the  motor-driv< 
has  been  to  make  severe  demands  upon  the  machine  tool  build 
(MS  to  adapt  their  tools  to  the  reqtiirements  of  the  new  drive 
In  this  interesting  work  the  uetts  Machine  Company,  Wil 
mington.  Df^l.,  have  been  i)ioneers.  They  have  anticipated  tli' 
ticnd  of  progress  in  this  direction  and  have  done  very  inipor 
tant  work  in  the  development  of  practical  motor-drive  applica 
tions.  Fig.  2  illustrates  a  neat  and  serviceable  drive  whid 
they  have  applied  to  one  of  their  large  crank-driven  slotters 
The  motor  has  been  conveniently  mounted  upon  the  side  of 
the  frame  at  the  rear  and  drives  direct  through  gearing,  then" 
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being  three  runs  of  gearing  for  changes  of  speed.  In  this  way 
the  motor  requires  practically  no  additional  room  and  is  out 
of  the  way  of  the  operator.  The  motor  used  is  a  General  Elec- 
tric Company  direct-current  motor,  operating  at  variable  speeds 
by  field  control. 

In  Fig.  5  Is  illustrated  another  Betts  tool  arranged  for  motor- 
driving.  This  is  the  Betts  standard  horizontal  boring  machine, 
and  in  arranging  for  the  motor-drive  the  cone  pulleys  were 
retained.  An  interesting  method  of  overcoming  the  difficulty 
of  tightening  the  belt  of  such  short  length  is  to  be  seen  on 
this  tool;  the  motor  is  mounted  upon  a  rocking  bracket  over 
the  headstock,  so  that  the  motor  and  all  may  be  tipped  back  to 
tighten  the  belt.  This  motor  is  also  a  General  Electric  direct- 
current  motor,  similarly  arranged  for  variable  speeds,  and 
drives  the  upper  cone  pulley  direct  through  a  gearing  re- 
duction. 

Fig.  3  is  an  illustration  of  an  application  of  motor-driving  to 
a  large  horizontal  boring,  drilling  and  milling  machine,  built 
by  Beaman  &  Smith,  Providence.  R.  I.  On  account  of  the  size 
of  this  tool^  the  problem  of  applying  the  drive  was  miirh  sim- 
pler, biu  the  neatness  and  compactness  resulting  from  this 
arrangement  of  the  drive  are  worthy  of  particular  notice. 
There  is  here  no  possible  interference  with  crane  service  in 
handling  heavy  pieces  of  work  into  the  tool,  and  thus  the  tool 
may  be  opeiatcd  in  any  part  of  a  shop  regardless  of  surround- 
ings. The  motor  used  here  is  a  Bullock  direct-current  motor, 
operating  at  variable  speeds  by  the  multiple-voltage  system. 

Pigs.  4  and  6  illustrate  two  interesting  Crocker-Wheeler 
drives  applied  to  operate  machines  at  variable  speeds  by  the 
multiple-voltage  system.  The  former  is  a  large  Bement.  Miles 
&  Company  horizontal  planer-type  milling  machine,  with  special 
gear  mechanism  for  adjusting  the  feeds.  The  motor  is 
mounted  upon  the  side  of  the  frame  at  the  rear,  in  place  of  the 
usual  belt-drive  pulleys,  and  drives  direct  from  there  through 
gearing.  This  motor  is  a  15-h.p.  direct-current  motor,  and  the 
fontroUer  for  operating  it  in  connection  with  the  multiple 
voltage  system  is  shown  at  the  front,  convenient  to  the 
operator. 

The  Reliance  Machine  &  Tool  Company  of  Cleveland,  Ohio, 
is  another  of  the  progressive  tool  builders  that  have  shown 
appreciation  of  the  increasing  popularity  of  the  motor  drive. 
In  I'-ig.  C  is  shown  their  new  .l-inch  boll  cutter  arranged 
for  driving  by  a  Crocker-Wheeler  motor,  mounted  on  a 
bracket  at  the  back  of  the  machine,  replacing  the  usual  four 


step  cone  pulley.  This  view  is  taken  from  the  motor  side  of 
the  machine  to  show  the  five  trains  of  reducing  gears  through 
which  the  power  is  delivered  to  the  spindle  at  a  point  midway 
between  its  bearings;  this  is  an  important  advantage  in  ef- 
fecting a  smooth  and  even  drive.  Besides  saving  in  floor 
length  this  also  places  the  gears  out  of  the  way  of  injury  even 
when  not  enclosed.  The  motor-controller  is  mounted  hori- 
zontally on  the  end  of  the  frame  under  the  head,  with  the 
handle  extending  towards  the  operator,  conveniently  within  his 
reach,  while  standing  in  a  position  to  operate  all  other  move- 
ments of  the  machine. 

Additional  examples  of  motor  driving  will  be  presented  in  a 
subsequent  article. 
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iIctoMninffl  later:  Tluv  rttiuaininp  flm-t-  jiaiiols  shown  at  the 
ri«ht  hiuid  eini  of  the  hoar<l  are  r.(»-k\v..  LTiO-volt.  dircct-cur- 
r»'nt  panels.  faVhtonlroHin}?  one  of  lh«'  i".\<iifr  «<'iicialors  for 
111*'  fi'lfl  i-xrital  ion  rinuits  of  the  various  j;«in'ralors  and  motor 
i:<M«'iiit<>is;  jumt'l  No.  '2\  is  li«'M  in  rt'scrvc  for  a  liitun'  <x(i(ir. 
Thf  <'(iuii>nif'nt  of  tin*  switchboard  «nilio<li<'s  tin-  lai<sf  ini- 
ItrovcHiorits  in  altprnatiiiL;  cinrcni  worU.  Tin-  altcrnatinR  «-ur- 
lent.  s*''i«''''*<<'»'f^.  «is  w»'ll  as  all  pow«T  f(M««h'rs.  are  connected 
T»y  m\  switches  at  tlie  controUiiiK  pands.  anil  tlieir  field  cir- 
ciiils  arc  <  iMitrollcd  by  licld  dis(  har;;*'  switches,  whiih  will  au- 
loinaiically  short-circiiii  ili.-  Odd  coils  so  as  to  discharKe  the 
heavy  ami  daht;croMs  nmnicntary  rise  of  |io(ciitial  thai  results 
when  the  field  excitation  rin-nit  is  ojMncd.  The  Kenciaior  cir 
'  oil  hreaKers  are  of  (he  time  delay  lyF'c.  having:  overload  time 
rnteryal  «lpvj<-e?i  to-prr'vent  tin  in  from  npenins,'  on  ilie  iiioin<'n 
tary  "croHS-(-*urrents-'  due  to  'huntiiiK"  of  the  «enerators.  All 
III*'  rheostats  aie  located  jusi  hencath  the  swifelihoarrl  sialleiy 
floor  and  art'  operated  l>y  hand  wheels,  conveniently  located 
iHWiiriioor; stands  in  front  of  the  switchhoard  as  sliown:  iliis 
location  makes  an  imjtortatit  provision  against  fir"  at  the  tear 
of  the  switdiboaid— the  usual  location.  The  wirin;;  is  fire- 
IHMoi"  t  hionnliout  1p\   the  use  of  fii-epi-nof  hiaid  co\cred  wire. 

IMSTnlRFTION    SYSTI  \I. 

AH  tlie  distribution  circtiit.s  leave  the  swiichlioaid  liy  way  of 
the  firej>roof  transformer  vault  underneath  in  the  basement,  to 
whicli  they  are  carried  through  tile  conduits  These  lead  verti 
cally  (U)wnward  from  behind  the  switchboaid.  so  that  they  are 
not  exposed  to  injury  on  the  engine  floor,  behind  the  exciter 
units.  This  transformer  vault  is  located  directly  under  the 
switcliboard  gallery,  as  shown  In  the  basement  plan,  presented 
in  the  preceding  issue;  it  is  a  room  of  fireproof  constniction 
and  contains  all  the  station  transformers,  tub  transformers  and 
other  similar  electrical  apparatus;  in  casp  of  fire  the  same  will 
thus  be  localized  at  this  point.  It  is  important  to  note  here 
that  the  h'chtnine;  airesfers  irn  all  located  outside  the  power 
house. 

From  tJiis  vault  the  feeder  circuits  leave  the  buildinR  through 


an   undeiKroiinil  connection  to  a  scparalo  cahle  tower,   wh 
has  been  ere<  ted  just  (»utside  the  enj.;ine-room  wall.     Tlie  g. 
eral  system  of   lighting  and  power  feeders  are  carried  aw 
from  liere  by  overhead  lines,  although   the  feeders  to  the  . 
vators,  across  the  yard,  are  carried  in   iiiHl.iymund  «undti 
owing  to  the  ccmgestion  of  tra<*ks  in  tiiat   <Iirection.     The  o\ 
head  lines  lead  lo  the  points  of  distrilnition  at  lM»th  ends  of  i 
yard,   the  usual  step-down   rraiisforniers  being  located  at    . 
Ids  of  consumiiiion.     in  all  cases  the  power  feeders  and  Wj.. 
iiig  feeilers  an'  kept  «>ntirely  separate,  as  the  power  circuiisa 
•  ipciaicij  with  all  thiec  idiases  and  the  lighting  circuits    sin; 
phase.     All  llie  power  and  lighiing  circuits  carried  on  the  p. 
lines  use  the  Co  cycle,  ::,:;iiu  volt  current,  the  jr» cycle,  tiu<»  v 
ciiifein   being  used  exidnsively  for  the  operation  of  motor. ^ 
f  he  giain  elevators. 

The  power  feeders  for  th«'  griiin  elevator,   which  al.so  .siipp 
the    lighting    circtiils    iheri-.    are   carried    in    a    l«j  ihn  l   uii'i' 
ground    conduit,    leading    fr<)m    the    transformer  vault,    dii' 
ly  ai-ross  the  yard   to  the  elevalois.     These  conduits  are  i-. 
stnicted  of  four  4  duct  tiles,  laid  in  concrete,  as  shown  in  t 
acccunpanying  engraving.     An   important  feature  of  this  ci- 
duiL  ciuistruct  ion  is  that  it  is  arranj^ed,  where  necessary.  I- 
flexure  and    variation  of  level.     Near  the  dock  bulUheads   . 
interesting  form  of  construction  is  made  use  of,  as  shown  in  ti. 
engraving;  in  this  case  the  joints  are  loosely  wrapjied  and  r. 
upon   logs  to  fre<.dy   jxiniit  change  of  level   without    injiir.\ 
this  is  particularly  neces.sary  at  this  point,  owing  to  probah 
change  of  the  ground   level.     The  Other  interesting  details 
this  constructiim  are  made  clear  in  the  engravings. 

The  entire  Weehawken   iniiu-ovement  is  being  d(  velnped  vii.- 
der  the  general   directions  of  Mr.   W.  J.   Wilgns.   Fifth  Vic 
President,  and  Mr.  IT    Fernstrom,  Chief  Engineer  of  the  .\< 
York  ("e?ifral  &  Hudson   River  Railroad  Cfuiipany.     The  aril 
tectinil   features  of  the  I'ower  Station   building  were   designv 
by  Mr   C.  \V.  Smith,  and  the  steel  structure  by  Mr.  Ci.  A.  Berr 
both  reporting  to  Mr.  Olaf  Hoff.  Engineer  of  Structures.  '  Mj; 
("    .T.  Parker  was  in  charge  of  the  constructiiui  of  the  huihlh   • 
and  foundations.     The  electrical  and  mechanical  portions  of  i! 
equipment   were  designed  and  erected  by  Mr.   I-Mwin    1$.   Ka' 
Flectrical   Engin<ei    of  tlie   railroad   company. 


MOTOR-URIVEN    MACHINE    TOOLS, 


\i-ei.ir..\m»\s  JTO  Si'Ki't.vi.  .Mm  iiim  I!V 

The  itiiporiance ot  tin-  elcctri«al  method  oi  driving  niacliine 
iMoi-  |.\  individual  umtors  has  often  been  discii.ssed  in  these 
coluntns.  in  the  various  phases  of  its  applications  to  different 
liiamhes  of  shop  work,  luit  th<>  magnitude  of  the  subject  and 
the  very  extensive  Scope  of  o|>eiaiions  in  testing  its  tiseful- 
iie.>.s  iirohibii  a"  romprehensive  treatment  of  the  (luestion  in 
an.v.  :sinKle  arricN  in  ih>s  artiile  it  is  desired  to  call  allen- 
I ion  to  the  scope  ot  the  w()rk  that  has  been  accomplished,  as  in 
iM'  oiliei  wa.\'  can  H  ,be  .shown  how  .g''neral  tht>  use  of  the 
;c  iiiDiiii-   is  hectjniingirt  ftnr •'.machine  shops. 

Willie  ii  !.->  admiiied  fiiai  the  iniroiliiriinn  of  motor  driving 
liaM.:1i)Ol.  I  oiiie  unaiieijded  \>y  a  large  niiinlier  of  troubles  and 
that  jnaiiy  ditficiilfies  have  had  to  be  overcome,  still  a  glaiiie 
at  tke  various  illustrations  of  motor-driving  applications 
nr*>s<ented    herewith  is  sntlhient    to   indicate   what    a   mullitude 

■  I  ditlicuiiii's  met,  rit  .i«',It  driving  from  line  shafting  have  1 u 

avoided  by  the  use  of  the.se  motor  drives.  It  is  tine  that  the 
ilifticultii  s  ntet  in  the  driving  of  special  machinery  have  been 
instrumental,  to  a  large  extent,  in  bringing  iibout  the  introdiic 
lion  of  individual  motor  driving,  as  a  lesult  <d"  vvhiih  the  ma'i.v 
advantages  were  revealed  ami  became  understood.  Tie 
various  illit.stratioiis/jn  Uh*  art  icle  uivi'  an  idea  of  some  of  tiic 
possiltilifies., 

1  ig,   1   presents  a  view   ot  a   large  machine  shop,  in  which   in 
..'ividual    nitrtor  driviihg    lis   ttsj'd   exclusively    for    the    machine 
tools,   fill  .1   I'  iii.Trkab'e  example  ..f  nic  re.'^ull;;  that   arc  ob 


'aiiied   l>y  the  exclusive  use  i,i['  this  system.     Not  a  single-  fin- 
shaft  or  (  ouniershaft  is  t«»  Ik?  seen  in  this  shop,  the  only  be; 
used    being   those    upon    individual    machines.     The    light   at 
jiiry  elTe.  I    of   the  absence  of  overhea<l   sliafting  and    belts,   :■ 
well    as  aiso   the  cleanliness  possible,   is   well   .shown   by    ili 
view,  which   .s  of  one  .section  of  ihr-  macliitie  shop  id   iij«  K'l 
loi  k  Fled  lie  .\lainitactiiiing  Citmpaiiy.  ("iiicinnati,  OliM), 

'I'll is  is  a  condition,  however,  that  may  he  found  i^t  a  Jai 
niimln f  of  diffeiini   shops  in   this  country  at   ihe  present  tin. 
ji    is  iiitercsiing  to  note  ihat nut  only  the  ele«irical   nianui;i 
lining  shops,  but  altsi>  some  of  thi'  larger  industrial  shops  ha 
adopted  this  svsiem  to  (he  exchiusion  of  111  it  driving,  fru'  r«*as 
of  the  niaii.v  advantages.     .Xiiiong  the  laiier  may  be  mention' 
as   one   of   the    most    imporiani.    the    winks   of   the    \\cllm;i 
Seaver  .Morgan    ('ompaiiy.   t'le\»land.  Ohio.      In    this  sliop   ai 
not  a  bell   is  to  lie  >>i-\].  <\i\\  (he  smallesi  1uoi5v  such  as  pov. ' 
hack   .saws-  and   the  like,  being   individually   driven   by   molo! 
Many    other    slmiis    using    this    sysicm    e\t  lusively    have    b' • 
mentioned  in  these  columns. 

The  i-i'led   of  this   rapidly   iiKieasing  use  of  the  mo(<irdri 
has  liecii  to  make  severe  deiii.-iiids  upon  the  machine  tool  buil 
•  MS  lo  adapt   their  tools  to  (he  re«piirerneiiis  «d'  ihe  new   dii'. 
Ill    this    interesting    work    (he    jsetts    .Mai  hine    ("ompany.    \\^ 
iiiiiiginii,   l>el,.  have  been   idoiieers.     Thev    have  aiil  ieijiated   •! 
'   -'id  oi'  jiiogrcss  in  (his  rliicdon  and  have  ilone  vcr.v    im|' 
i:iiii    work   ill  the  developinenl   of  practical   inoim drive  appli' 
lions,      Fi«     L'    ilhist  ia(<  s   a    tieat    and    serviceable    drive    whi' 
tlie.\    have  applietl    to  one  of  their   larg<'  craiik  driven   shdt' i 
The   motor   has   been    ■  i>n veniently    motinled   upon   the   siih^ 
the  fianic  ai   ili>'  rear  and  driv      .lin-c(   through  g<'ariHR;;;|bef' 
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being  thrc<!  nins  of  gearing  for  changes  of  speed.  In  this  way 
t,he  motor  requires  practicaJly  no  additional  room  and  is  out 
<rf  tlm  way  of  the  operator.  The  motor  used  is  a  General  Elec- 
tric Company  direct-current  motor,  operating  at  variable  speeds 
!i>   fiehi  control. 

In  Fig.  5  is  illu.strated  another  Betts  tool  arranged  for  motor- 
'1  living.  This  is  the  Betts  .standard  horizontal  boring  machine. 
and  in  arranging  for  the  motor-drive  the  cone  pulleys  were 
r.  taincd.  .\n  interesting  method  of  overcoming  the  difficulty 
of  tightening  the  belt  of  sucli  short  length  is  to  be  seen  on 
rliis  tool;  the.  motor  i.^  mounted  ui)on  a  rocking  bracket  over 
Mk-  hradstock.  so  that  the  motor  and  all  may  bo  tipped  back  to 
lighten  the  belt.  This  motor  is  also  a  Genera]  Electric  direct 
iiirrent  motor,  similarly  arranged  for  variable  speeds,  and 
drives   the'  upper   cone   pulley    direct   through    a  gearing  Te 

'lui-tion.  :■:,■.  .;,,  i-      .;>,  '"J- 

I'ig.  r.  is  an  illu.sl ration  of  an  application  of' itiotor-driving'to 
.1   large  hoiizniital   boring,  drilling  and   milling  machine,  huilf 
1>y  Reaniiin  A:  .^^iniili.  I'lovidence.  R.1.-:On  account  of  tlie  si/.e 
"f  thic;  tnulilie  prohleni  of  applying  the  drive  was  much  sihJ 
pier,   huf    (he   neatness  and   compactness   resulting   from    tins 
:n  langenienf    (if    tin'    drivo   are    worthy    of    jiariieiilai     notice. 
There  is  here   no   jiossihle   interference  with  ciane  service   in 
liandiin.a;  heavy  pieces  of  woik  into  tho  tool,  and  thus  the  tool 
uuiy  lie  opetaieil  in  any  part  of  a  shop  regardless  of  surround 
tnuK.     Tlie  motor  used  here  is  a   FJulloi'k  direct-cnrront  motor. 
'►peratilig  at   variable  speeds  by  tj,H*  itiuHiplo-voUage  system. 
Pigs.    I    and    <;    illustrate    two    interesling    Crocker-Wheeler 

•  hives  apiilied  to  operate  niacliin<'s  at  variable  speeds  liy  ijie 
multiple  volta.i;e  system.  The  former  is  a  large  Bement.  Mihs 
I'c  Company  horizontal  iila!iert.\|ic  miilini;  nia<-hine.  with  special 
-ear  nie<hanism  for  ad.iusting  the  feeds;  The  motor  i.>^ 
inounteil  upon  the  side  of  the  frame  at  the  rear,  in  place  of  tin 
||'<ual  licit  drive  pull<>ys.  and  drives  dii'ect  from  th^re  through 
^'•aiiiitf.  Tills  motor  is  a  l.'li.p.  flir«»ct-f-ui»rent  motor,  and  the 
"ontroller  for  o]>erating  it  in  conn<'cfion  wilii  tlie  MuiUiph' 
voltage  systeui  is  shown  at  the  front,  ronvcnient  to  the 
'Mieralor.  '.■" 

Ilie  Tleliajice  Alachiiie  & /Tttol j C<»inpaiiy- vif VC?ievelai)d,  Ohio. 
i>  iin<>ther  of  tbo  'pi'ogresi«ttr>:  tjiul   Imilders   that   hare  shown 

•  ippreciaHon  cd"  the  increasing  popularity  of  the  nnttor  drive 
III  Kig, ,  •;  Ls  .shown  their  new  .1  inch  bolt  cutter  arranged 
foi'  dnVilig  ^y.  a.  C7.rocker  Whn«'Ier  motor,  mounted  on  a 
br^.  u«<t   at   llir  h:trk  of.lho  machine,  rrptacing  the  usual  four 


step  cone  pulley.  This  view  is  taken  from  the  motor  side  of 
the  machine  to  show  the  five  trains  of  reducing  gears  through 
which  the  power  is  delivered  to  the  spindle  at  a  point  midway 
between  its  bearings;  this  is  an  important  advantage  in  ef- 
fecting a  smooth  and  even  drive.  Besides  saving  in  floor 
length  this  also  places  the  gears  out  of  the  way  of  injury  even 
when  not  enclosed.  The  motor-controller  is  naounted  hori- 
zontally on  the  end-  of  the  frame  tinder  the  head,  with  the 
lianille  extending  towards  the  operator,  conveniently  within  his 
reach,  while  standing  in  a  position  to  oiieraie  all  other  mo\-e- 
ments  of  the  machine. 

.Additional  examples  of  motor  driving  will  be  prt'Svnted  in  a 
sitbst»<[aeivt  strticleL    / 
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E    APPLICATION    OF    INDIVIDUAL    MOTOR-DRIVES 
TO   OLD   MACHINE   TOOLS. 


McKf^cs  Rocks  Shops. — PiXTSBumiH  &  I^ake  Erik  Railkoau. 


BY   K.    V.    WRIUHT,    MECHANICAL   ENC.INEKK. 


X. 


THE  KOKIMI  MII.I.S. 

riome  interesting  changes  were  necessary  in  adapting  the 
dividual  motor  driving  to  the  old  boring  mills  which  it  had 
; .  en  decided  to  thus  equip  for  the  new  McKees  Rocks  shops. 
jhe  more  important  work  in  this  line  was  in  connection  with 
he  48-in.  Pond  car-wheel  borer  and  the  72-in.  Pond  boring  mill, 
v.liirh  had  been  used  at  the  old  shops,  and  this  article  will  de- 
.  ribe  the  work  necessary  in  changing  them  for  electrical  driv- 
ing. 


THE  CAB  WilUCI.  U«>UKit. 

Fig.  48  illustrates  the  old  48-in.  Pond  car  wheel  borer,  as 
equipped  with  an  individual  motor  for  variable  speed  driving. 
As  this  tool  is  used  exclusively  for  the  facing  of  hubs  of  and  the 
boring  of  car  wheels,  the  range  of  table  si^eeds  required  is  not 
very  great,  and  it  was  seen  that  the  motor  could  easily  take  care 
of  it  without  any  additional  runs  of  gearing.  Accordingly  the 
speed  cone  which  was  used  with  the  belt  drive  was  simply  re 
placed  by  the  large  Morse  silent-chain  sprocket,  B,  which  re 
ceives  the  drive  direct  from  the  motor,  as  shown.  The  motor 
was  arranged  to  be  supported  by  a  substantial  cast  iron  bracket 
which  is  bolted  to  the  frame  of  the  tool  in  a  convenient  iK)8ition 
for  the  drive.  On  account  of  the  projecting  location  of  the 
rear  end  of  the  hub  facing  spindle  and  of  the  feed  l>elt,  it  was 
necessary  to  make  the  motor  bra«-ket  of  a  rather  irregular 
design,  as  shown  in  the  drawing,  although  a  very  solid  and  sub- 
stantial design  was  effected 

The  motor  is  a  Crocker  Wheeler  type  10  I-L.S.-C.M.  multiple- 
voltage  motor,  and  is  operated  at  variable  speeds  by  a  type 


Atofe:  5/ack  in  chain  to  tfe 
acfjusfed  by  shins  uncfer 
mo  for  feef. 

Crockei — fVhee/er  /^ofo. 
Tt/pe/0-I-LS.-C.M. 


FIG.    48. — DETAILS    OF   THE   Al'l'LICATION    OF   INDIVIDUAL   DBIVING    TO     THE     48-INCH     POND     CAB-WHEEL     BUSING     MACHINE,     SHOWING 
ALSO    ABBANGEMENT    OF    SEPAB.VTE    MOTOR    FOB    OPEBATINQ    THE  WHEEL    HOISTING    CBANE. 


Crocker -fVhee/er  /iotor 
Ti/pe  2SI-L.S.  -CM. 


Ctufch  Opera f/ngr 
Manaf/es 


FIG.    49. — THE    MOTOB    DBIVING    ARRANGEMENT    FOB   THE    72-INCH    POND    BORING    MILL,    SHOWING    USE   OF    THREE   GEAR    BUNS    AND 

IKTEBLOCKING    LEVERS    FOR   OPERATING    THEM. 
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AI'I^LICAI'ION    OF    INIJIVIDUAL     MO"  I  OR  DRIVKS 
TO    OLD    MACHINE     TOOLS. 


Ki  IS  RiKJKS  Siun'S.—  Pirrsitny.ii  &  L.vkk  Eitii  It\ii.itu\ii. 


IJV    IS.    V.    WKUillT,    XIKCIIANICAI.    K.NcilMSKK. 


ik.^: 


TJIK  ISUKINi.    M  M.1..S. 

,.tiif  iiit«'rest.iii>;  » liaiiK<'«  wcic  ruM-<-ssary  in  adapi  iiit;  Mir 
.viiliial  iDotdi'  <liiviii^  to  the  <ilil  Itoiitiii;  iiiillK  wliitii  il  liaH 
:,  (|<'ci«l<Ml  l<»  thus  t-qnip  for  tli«'  new  M<  K»'«*s  Uncks  slu)[»s, 
,  iiiui'<'  iiii|)<ii't<iiM  \vorl<  ill  this  iiix-  was  in  i-oiiiici  I  ioti  willi 
IS  in.  Ponil  <  ai'  wImm'!  iiorcr  ami  llu*  72  in.  I'oml  lM)ri!i}t  mill. 
'I  h  had  iH'f'n  nstnl  at  tin-  olti  sliops.  and  tins  articio  will  di' 
I..-  tln>  work  iKMcssary  in  rlumKinK  IIk'Hi  for  <dci  tii«al  «Jriv 


..       ;.  V  -  "rilKCAIt  wiiM  I.  i:<>l:i  i: 

I'ij?.  48  ilYnst rates  the  old   48  in.   I'ond   car  wheel   borer,  a-s 
•  nuipited  wilh  an  individual  motor  for  variable  spe«d  driving 
As  rhis  tool  18  used  ex<  liisively  for  the  4a<ing  ol  bubs  of  aud  Ui« 
liorins  of  «ar  wJieels,  thf  ran^e  of  tabU*  sin^nds  required  is  not 
v»'i  y  f;ifat.  and  it  was  sf'«^n  lliai  the  motor  rould  easily  take  eaif 
of  it  without  any  ad<lilioiial  runs  of  gearing.     AcHordingly  the 
speed  cone  which  was  used  with  the  l»elt  drive   was  simply  re 
placed  by  the  large  Morse  sileiit-<liain  sprocket,  15.  wbi«h  re 
<f'ives  the  drive  iMrect  from  the  motor,  as  shown.     Tin-  moi^ir 
was  arranged  to  be  suppori<Ml  by  a  .substantial  <ast  iron  brat  k.i 
which  is  bolted  fo  ihe  fianie  of  the  tool  In  a  «-onv»*hieMt  posiiioti 
for  the  ttrive.     On  ai-<-ount  of  tile  projecting   bNiitioii  of  I  he 
rear  end  of  the  bub  fa<  ing  spindb'  and  of  ibc  fc<'d  l«dl.  it  was 
ii«*eessary   to   mak«'   ibe   nnnoi'   brat  K«"i    «»f  a   rather    irregular 
d«'Sigu,  as  shown  in  Ihf  drawing,  alihoiigh  a  v<>ry  solid  and  sub 
slantial  design  was  effecte<l 

The  mot(»r  is  a  (^rixker  Wheeb'r  type  lU  1  L.S.(;.M.  uinltipb' 
voltage  Bu>tor,aiLtl  is  operated  at  varia^^l^  ^H^dft  by  a  type 


/Va-^:  S/ack  in  chain  to  be 
acfyusfcc/  bi/  shins  unc/er 
motor  feet.  .   , 

•■■-■■•:-:;^-.-^, 

Croc/rer  -tVh'eefer  /^o*'-<r-  ^  , 
Ti/pe.'O-I-l.S.-C.hf.        I 
^       ''         D 


1'K;.  48:— utT.MLs  uv  tiik  .vim'i.ic.vtiox  oir  i.ndiviou.vl  naiviNti  Tii   TUB   48-inch   i*oN»   c.vu-wiIkkl .  uowno    maciii.nk,.  .siiowi.Nt. 

ALSO    AKKAN<;EMt:.VT    01?    SEHAHATt:    MoTOlV  l'X)K    OfiatATlNU    tUE   WllKKL    HOISXIJSO   jCEAMK. 


!  'T'  i 


C/utch  Operat/ngr 
Hancf/es 


Crocker -tVhee/er  tiofor 
Type  2SI-  l.S.-CM. 

— ^- 


f  :l)i:l  J 
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Fjiu,'    49.— THE    MOTOK    DRIVIN(i    ARKANHiEMENT    FOR   THE    72  INCH    IVXO    BOBIKU    lill-L,    8UO\VIX«i    tThE  «r   TUB^E   «EAR    BUNS    AND 

raXKRl-OCKlNU    LEVERS   FOR   OVERaTINC    THEM.     .  ..  ;      : 
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40-M.F.-21  controller.  This  gives  the  tables  a  range  of  speeds 
of  from  2.8  to  35  rev.  per  min.  The  controller  is  mounted  on 
the  front  side  of  the  boring-sijindle  frame,  as  shown,  which 
makes  it  very  convenient  for  the  operator. 

The  small  crane  for  placing  wheels  and  work  upon  the  table, 
which  forms  a  part  of  this  tool,  was  formerly  operated  by  a 
pulley  which  was  driven  from  the  countershaft;  this  pulley 
ran  continuously  and  the  crane  was  operated  by  the  throw- 
ing in  or  out  of  a  clutch.  Part  of  this  clutch  was  cast  in  as  a 
part  of  the  pulley,  so  that  in  order  to  preserve  this  combination 


MOTOR. 


0] 


roif  7Me  3£L  T  OffiyS.  f^^^  OffH^'M6  as^ff. 

llii.  r)0. — DIA<;K.\MS  of  TilK  OI.I)  ANU  NEW  AKBANdEMENXU  OK 
i.KABI.NG  FOU  THE  DRIVE  OF  THE  72-INClI  MILL,  INDICATINtJ  IIIK 
CIIAN(iha    NECESS.VBY    TO    BE    .MADE. 

and  avoid  making  a  new  clutch  mechanism,  the  large  Morse 
chain  sprocket,  D,  was  made  so  that  it  could  be  .slipped  on  to 
the  pulley  and  bolted  to  it,  as  shown.  The  motor  which  is  used 
to  operate  this  crane  mechanism  is  a  Cro<-ker-Wheeler  type 
3  M..S.-C.C.M.  motor,  and  is  supported  l»y  <wo  cast-iron 
brackets. 


IJ 


14  ^fO/fSS  C/M/V 


ffOUS/N6  -* 
C/K)SS-Bf4C£  \' 


/'.y- 


m/.  srM4F 


P,y  51  — AUKAMiEMENT  (U  HIE  l.NKlVlurAI,  .MOTOK  DIUVi:  I  Ml; 
<H'ERATIN«;    THE    TKOSS     KAIL.  RAISlNl!    AND    I.<»WEI{IN<;    MECHAM.S.M. 

THE  IlOUI.N«i    .MUX. 

Figs.  49  and  50  illustrate  the  application  of  the  individual 
variable-speed  motor  drive  to  the  old  72-in.  Pond  boring  mill. 
This  appli<ati()n  involved  an  interesting  change  in  the  gearing 

runs. 

Fig.  50  shows  the  arrangement  of  the  belt  cone  and  back 
gearing  which  were  formerly  used  with  the  belt  drive.  Gears 
2  and  3,  which  were  cast  in  one  pieie,  ran  loose  on  a  short  stud 
shaft  and,  as  back  gears,  were  thrown  in  and  out  in  practically 
the  same   manner  used   on   the   ordinary   back-geared   engine 

lathe. 

In  applying  the  motor  the  entire  arrangement  of  belt  cone 
and  gears  1,  2,  3,  and  4,  were  removed  and  the  stiid  shaft  was 
replaced  by  a  longer  shaft  having  an  outboard  bearing.     A  com- 


plete new  set  of  gearing  and  clutches  for  changing  runs  W' 
added,  as  shown  in  the  other  half  of  the  same  diagram,  I" 
50,  and  these  are  arranged  to  be  driven  from  the  motor 
means  of  a  Morse  silent  chain,  as  shown.    The  arrangement 
the  runs  of  gearing,  clutches  and  clutch  interlocking  device  a 
practically  the  same  as  used  upon  the  lathe  described  in  1' 
second  article  of  this  series — pages  16G  and  1G7,  May,  1903. 

The  motor  used  for  this  drive  is  a  Crocker-Wheeler,  type 
I-L.S.-C.M.   motor  and  is  operated   through   a  type   80-M.F. 
controller.     The  controller  is  mounted  upon  a  floor  stand  clo 
to  the  frame  of  the  tool,  at  the  right  side  of  the  table,  so 
to  be  in  a  convenient  position  for  the  operator.     The  table  li 
a  total  range  of  speeds  of  from  0.24  to  23.5  rev.  per  min.,  ai  ! 
the  motor  has  a  nominal  capacity  in  horse-power  of  15  from  .'  : 
to  23.5  rev.  per  min.  of  the  table. 

The  crossrail  is  raised  and  lowered  by  means  of  a  separa- 
motor  (Crocker- Wheeler  type  3  I-L.S.-C.CM.),  which  s 
mounted  on  top  of  the  cross  brace  of  the  housing.  Th  ^ 
arrangement  is  shown  in  a  separate  drawing.  Fig.  51.  Tli  • 
motor  rests  upon  a  bracket  of  wrought  iron  straps  and  drive 
by  means  of  a  Morse  silent  chain,  the  cross-rail  gearing  whic  > 
was  formerly  operated  by  belt  from  the  countershaft. 


THE     LANGEN     POWER     CROSS-RAIL    ELEVATING 
MECHANISM  FOR    PLANERS. 


Designed  by  Geokge  Langen. 


Provision  for  elevating  or  lowering  a  planer  cross-rail  by 
power  is  one  of  the  most  important  features  of  the  equipment 
of  a  planer,  and  is  one  the  importance  of  which  as  a  time  saver 
has  not  been  appreciated.  The  accompanying  engraving  illu.s 
trates  a  new  power  elevating  mechanism  of  striking  originality 
for  this  work,  which  will  replace  the  usual  method  of  operai 
ing  the  elevating  screws,  by  throwing  tumbler  gears  in  mesli 
with  a  jerk.  The  advantage  of  the  scheme  of  this  device  is 
that  it  can  be  thrown  in  gear  while  the  tool  is  niiuiing,  ali 
solutely  without  shock. 

The  half-tone  engraving  shows  the  location  and  appearance 


THE  !.a.\<.i;n  imi'ijovei)  elevatiiN(;  device  h>|{   iiie  nios.s  kaH 

OF  metal  planeks. 

of  the  mechanism,  with  cover  removed,  upon  the  arch  of  ■ 
planer  housing;  the  details  are  shown  in  the  accompanying 
drawing  of  the  device.  The  mechanism  receives  its  powc 
from  the  countershaft  upon  pulley,  P,  which  is  keyed  on  an< 
drives  shaft,  S.  From  the  mechanism,  power  is  deliverc' 
through  gears,  B  or  E,  to  the  shaft,  T,  which  operates  the  elt 
vating  screws.  The  interesting  feature  is  the  friction  con' 
connection  by  which  either  the  raising  or  lowering  train  0 
gearing  is  set  into  operation.  The  mode  of  operation  may  b 
understood  from  the  detail  drawing. 
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DETAILS  OF  THE  LANGEN   POWEB  ELEVATING    MECHANISM   FOE   PLANEE  CROSS   RAILS. 

CINCINNATI    PLANEE    COMPANY. 


I'^ach  of  the  driving  gears,  A  and  C,  has  a  perforated  bush, 
V.  driven  into  its  center,  which  eliminates  the  counterbore 
noiessary  for  the  spit-clutch  ring,  R,  and  their  perforations 
also  carry  the  oil  for  the  bearing.  R  is  the  split  clutch  ring 
ill  either  gear  and  H  is  a  steel  sleeve  secured  to  the  pulley 
shatt.  This  sleeve  presents  a  new  method  of  holding  friction 
rings  in  place  endwise,  without  putting  in  additional  washers 
or  (ollars;  it  will  be  noticed  that  the  ends  are  turned  down,  so 
that  each  end  fits  loosely  into  the  split  ring,  the  center  being 
left  larger  in  diameter,  so  that  the  wedge  rings  cannot  pull 
ou(  of  the  gear.  This  steel  sleeve  is  splined  its  entire  length 
and  the  collar,  K,  has  a  key  secured  to  it,  which  slides  in  this 
spline,  and  is  tapered  on  each  end  to  fit  the  taper  opening  in 
the  split  wedge  rings,  and  consequently  does  the  expanding  on 
wliichever  side  it  is  forced  over  by  the  levers. 

A  and  B  are  the  raising  gears;  C,  D  and  B  are  the  lowering 
f^ears.  It  can  readily  be  seen  that  the  raising  gear  B  is  much 
larger  in  diameter  than  the  gear  used  for  lowering  the  rail, 
'this  gives  a  slow  speed  and  plenty  of  power  for  raising  the 
weight  of  the  rail.  D  is  an  idler  gear  used  to  revolve  gear  E  in 
opposite  direction  of  gear  B.  The  lowering  gear,  being  smaller 
in  diameter,  gives  one-third  higher  speed  while  letting  down 
the  rail,  when  there  is  practically  no  power  required. 

The  half-tone  shows  this  device  as  applied  to  a  Cincinnati 
planer.  It  is  so  situated  on  the  arch  as  to  bring  the  large  driv- 
ing gear  that  raises  the  rail  exactly  in  the  center  of  the  ma- 
•  hine,  so  that  if  there  should  be  any  torsion  to  the  elevating 
-^haft,  it  will  be  distributed  equally  on  each  side.  The  bracket 
also  provides  for  an  additional  bearing  for  the  elevating  shaft 
:o  take  care  of  any  spring  or  side  thrust  that  may  be  caused 
y  the  gears. 

L  is  a  long  handle  pivoted  on  bracket  M,  and  reaches  down  on 

ne  side  of  the  housing  to  within   convenient  reach   for  the 

Derator.    This  long  handle  gives  a  long  leverage  for  operat- 

ig  the  taper  counter-wedges,  and  so  gives  the  operator  full 

'Htrol  of  the  movement  of  the  rail,  making  it  possible  to  raise 

!  lower  the  rail  to  within  a  scratch  line  on  the  housing.    N 

lows  the  handle  ends  of  the  locking  screw,  which  is  used  to 

f^ld  this  handle  in  a  fixed  position  while  not  in  use.     On  the 

^'■ger  machines  this  locking  device  is  brought  down  near  the 

andle.  so  that  it  can  be  reached  from  the  floor. 

This  new  power  elevating  device  is  the  invention  of  Mr. 

'•'orge  Langen,  superintendent  of  the  Cincinnati  Planer  Com- 

any,  Cincinnati,  Ohio,  which  company  will  hereafter  place  the 

«me  on  their  entire  line  of  planers. 


TRIPLE   VALVE   BUSHING   ROLLER. 


The  device  illustrated  by  the  accompanying  engraving  is 
designed  to  render  the  repairs  of  triple  valve  bushings  easy  and 
rapid,  and  to  make  it  possible  to  do  this  work  with  relatively 
unskilled  labor.  It  was  developed  at  the  San  Bernardino  shops 
of  the  Atchison,  Topeka  &  Santa  Fe  Railawy.  The  device  rolls 
the  bushings  by  means  of  a  series  of  small  conical  rollers,  which 
are  held  in  a  cylindrical  casing.  This  casing  provides  a  hous- 
ing for  the  rollers,  the  exterior  surfaces  of  which  project 
through  slots  in  the  casing.  The  rollers  are  urged  in  an  out- 
ward direction  by  the  pressure  of  a  cone,  which  is  adjusted  by 
a  screw  and  thereby  adjusts  the  position  of  the  small  rollers 
by  being  moved  in  and  out  by  means  of  the  hand  wheel  upon 
the  top  of  the  device.  The  taper  of  the  cone  and  the  rollers 
is  such  as  to  give  a  perfectly  cylindrical  surface  to  the  bushing 
when  the  device  is  turned  by  means  of  the  handle  shown  in 
the  engraving.  A  triple  valve  with  a  worn  bushing  is  secured 
in  a  socket  vise.  The  roller  device  is  inserted  in  the  bush- 
ing.   The  rolls  are  pressed  outward  by  means  of  the  hand 


Mr.  G.  R.  Joughins  has  resigned  as  mechanical  superinten- 
■ent  of  the  west  lines  of  the  Santa  Fe  to  accept  the  position  of 
■'iperintendent  of  motive  power  of  the  Intercolonial  Railway 
'  Canada,  with  headquarters  at  Moncton,  N.  B. 


TRIPLE  VALVE  BVSHINu   HOLLER. 

wheel,  and  the  irregularities  due  to  wear  are  rolled  out,  leav- 
ing the  bushing  smooth  and  symmetrical.  When  the  operation 
is  completed  the  rollers  are  withdrawn  into  the  casing  and  the 
device  is  removed  from  the  bushing. 

It  is  stated  by  those  who  have  used  this  tool  that  its  work  is 
excellent  and  that  the  surfa*  e  of  the  bushing  is  left  in  excellent 
condition,  the  metal  being  hardened  and  left  smooth.  This  proo- 
es.s  is  similar  to  the  action  of  rollers  in  burniGhiug  a  journal 
of  an  axle  in  the  lathe.  The  surface  is  said  to  be  superior  to 
that  obtained  by  grinding  because  it  is  left  hardened  and 
smooth.  The  necessity  for  accurate  work  requires  most  exact 
and  careful  construction  of  the  tool,  and  the  workmanship  is 
all  that  can  be  desired.  All  of  the  wearing  parts  are  of  hard- 
ened and  ground  steel.  Those  who  are  using  this  instrument 
make  a  special  point  of  the  fact  that  the  machine  leaves  the 
surface  of  the  bushing  denser  than  before  the  operation  of 
truing  and  that  this  affects  further  surface  of  the  bushing 
favorab.y  as  to  wear.  Further  information  may  be  obtained 
from  Mr.  H.  G.  Hammett.  Troj',  N.  Y.,  the  manufacturer. 
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THE  TATE  FLEXIBLE  STAYBOLT. 


No  problem  in  locomotive  boiler  practice  has  ever  caused 
&s  much  anxiety  as  that  connected  with  staybolts.  The  dif- 
ficulty has  increased  with  increasing  boiler  pressures  and  with 
advancing  demands  made  upon  locomotives  in  service,  both 
of  these  conditions  being  aggravated  by  bad  water.  While  the 
introduction  of  wider  fireboxes  and  wider  water  spaces  has 
constituted  an  improvement,  the  motive  power  officials  who 
adhere  exclusively  to  the  plain  staybolt  are  as  anxious  about 
their  boilers  as  they  ever  were.  Many  efforts  have  been  made 
to  render  ordinary  staybolts  threaded  into  boiler  sheets  flex- 
ible enough  to  prevent  fracture  induced  l)y  the  expansion  and 
contraction  of  the  sheets,  but  those  most  advanced  in  the  im- 
provement have  applied  bolts  threaded  into  the  inner  sheet 
and  conne«ted  to  the  outer  sheet  by  flexible  heads.  Conversa- 
tion with   a  number  of  motive  jjower  ofticers.   who  are  using 


ping,  ;i*i  iiexible  staybolts  were  applied  when  new  sheets  were  p 
in.      From  thitj  it  appears  that  the  cost  of  tlexible  staybolts  for  i 
lirst  year's  service  is  .$18.1>U  less  than  the  same  number  of  coiun 
staybolts.      Now.  if  the  same  number  of  common  staybolts  were 
break  the  scciiiid  year,  we  would  save  $113.40.      However,  since  • 
side  .-^heet-s  of  our  engines  carrying  liOO  lUs.  of  steam  last  but  t 
years,   flexible  staybolts  are   renewed   with   the  side  sheets,  exc 
that  the  sleeves  and  caps  are  used  again  with  the  new  staybo 
So  far  as  first  cost  Ls  concerned,  flexible  staybolts  are  cheaper  tl 
common  staybolts  when  common  staybolts  are  renewed  in  the  rou 
house  in  lots  of  six  at  a  time. 

"The  great  advantage  in  the  »ise  of  flexible  staybolts  is  that  . 
.service  of  the  engine  is  increased,  siiue  they  do  not  break  and 
gines  are  not  held  f\)r  renewals  of  bolts.      It  is  our  rule  to  take  i 
staybolts    where   six    adjacent   stayliolt.s    are   broken.      The    loss 
service  of  our  enjiines  in  one  year  under  this  rule,  taking  out  I  • 
staybolts  and  renewing  them,  amounts  f<i  twelve  days.      In  a<ldii; 
to  labor  and  material,  this  period  also  includes  the  time  it  take.s 
blow  off  steam,  letting  out  water  and  cooling  off  boiler,  so  that  n 
can  work  in  it;   also  filling  up  the  boiler,  but  not  getting  up  ste.i 
It  may  be  of  interest  to  state  that  the  greatest  number  of  flexii 
staybolts  we  have  used  in  one  engine  Ls  430;    the  least  is  140.     A" 
have  27   engines   ocpiipiied    with   these   holt.s — in   all   r».280   flexiv 
stavbolts  in  \iso." 


f 


12  tlii-ciHlfi  jK.'r  inch     „ 

_  Vthrciuls       If  Bii'l. 


SUfvc 
Drop  Forging 


^traigirt'tiMH-f! 


ligli 


=ir- 


1. 


Stay  Bolt 
I  run 


Cap 

Drop  Fovging 


:& 


THE    TATE     FLEXIBLE    STAYBOLT. 


these  bolts,  indicates  a  universally  favorable  experience,  the 
only  thing  to  guard  against  being  the  construction  of  the  head 
in  such  a  way  as  to  permit  scale  to  form  on  the  flexible  joint 
and  make  it  rigid.  The  construction  illustrated  in  the  accom- 
panying engravings  is  presented  with  the  belief  that  it  will 
not  become  clogged  with  scale.  Several  years'  service  on  one 
of  the  largest  railroad  systems  and  one  on  which  the  stay- 
bolt  problem  has  been  most  systematically  studied,  forms  the 
basis  of  this  assertion. 

The  files  of  this  journal  for  the  last  ten  years  contain  what 
was  intended  to  be  a  complete  record  of  progress  in  improve- 
ment in  staybolt  practice.  Because  of  its  importance  in  con- 
nection with  flexible  bolts  the  following  paragraph  by  Mr. 
T.  A.  Lawes.  superintendent  of  motive  power  of  the  Chicago  & 
Eastern  Illinois  Railroad,  are  reproduced  from  page  238  of 
our  August  number,   1902: 

"The  cost  of  renewing  \0^  staybolts.  in  lots  of  .six  at  a  time,  in 
one  year  on  a  certain  engine  carrying  200  Ihs.  of  steam  was  $113.40. 
This  includes  faking  down  and  putting  up  the  parts  of  the  engine 
which  were  in  the  way  of  the  boilermakers ;  it  also  includes  the 
cost  of  blowing  off  the  engine,  letting  water  out  of  the  boiler  and 
filling  same,  and  cost  of  the  water.  The  cost  of  the  same  number 
of  flexible  staybolts,  put  in  nil  at  one  time,  when  the  engine  was  in 
the  shop  for  repairs,  was  fJM-'W),  no  charge  being  made  for  strip- 


It  will  be  noted  that  Mr.  Lawes  did  not  include  in  the  co.  i 
the  value  of  the  time  of  12  days  per  year,  lost  on  account  "' 
the  staybolt  renewals.  Assuming  the  value  to  be  $35.00  p 
day,  this  additional  item  clinches  his  argument.  Another  gf 
tleman,  who  has  investigated  the  cost,  places  it  at  $1.04  r 
bolt  replaced,  including  the  items  mentioned  by  Mr.  Lawi 
The  investigation  referred  to  also  places  the  life  of  an  t 
dinary  staybolt  in  the  danger  zone  at  from  10  to  12  months. 

From  experience  up  to  date,  it  is  claimed  that  the  Ta 
staybolt  will  last  the  life  of  the  firebox,  and  when  the  shei 
must  be  renewed  the  cap  and  sleeve  will  be  as  good  as  new,  f' 
the  application  of  another  bolt  which  will  be  supplied  at  K 
cost  than  that  of  an  ordinary  staybolt.  The  manufacture 
of  the  Tate  staybolt  state  that  they  have  never  yet  had  oi 
break,  and  that  they  have  been  applied  on  the  Pennsylvan 
Railroad.  They  also  state  that  after  an  experience  in  tl 
worst  districts  and  on  engines  which  are  exceptionally  hai 
on  staybolts,  they  expect  the  bolts  to  last  at  least  seven  yea 
under  such  conditions. 

Returning  again  to  the  comparison  of  cost  of  the  ordinal 
rigid  and  the  flexible  staybolt.  let  us  assume  that  in  10  loconi 
tives  averaging  1,000  bolts  each,  a  road  has  10,000  bolts  ' 
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•ce.  Assuming  that  10  per  cent,  of  these,  or  1,000  bolts, 
,  be  renewed  every  year  at  a  cost  of  |1.00  per  bolt,  this 
cost  $1,000  per  year  for  renewals.  In  seven  years  the  cost 
(1  be  17,000.  If  flexible  stay  bolts  were  applied,  which 
posing  the  sheets  to  be  good  for  seven  years)  would  cost 
for  the  service  of  seven  years,  the  saving  would  be  |400  in 
staybolts  alone  without  including  the  time  lost  by  the 
nes. 

These  engravings  show  that  the  length  of  the  staybolt  is 
i!  cased  by  this  construction.  The  threaded  portion  is  only 
]{..  :  enough  to  enter  and  be  properly  riveted  to  the  inside  fire- 
h  ■  sheet.  There  is  no  edge  for  the  lodgement  of  sediment. 
A  cmplete  spherical  socket  is  formed  by  the  sleeve  and  cap 
a;  .  the  sleeve  is  formed  to  give  a  curved  flare  in  which  the 
u;.'.iuifa(lurers  state  from  actual  experience  that  sediment 
does  not  lodge  permanently.  In  the  construction  of  the  bolt 
th'Te  is  no  place  where  the  material  is  ruptured  so  that  cor- 
rosion is  invited.     A  taper  on  the  water  side  of  the  gleeve 


produces  a  steam  tight  joint  and  assists  in  throwing  the  load 
off  of  the  threads  onto  the  sleeve  itself.  In  other  words,  in- 
stead of  weakening  the  sheet  by  the  number  of  1^-in.  holes 
for  the  sleeves,  the  space  is  filled  with  solid  material.  For 
inspection  of  the  heads  of  the  bolts  the  caps  are  easily  removed. 
To  install  these  bolts  the  threaded  end  has  IVi  ins.  of  ad- 
ditional material  in  order  to  screw  the  bolt  into  place.  The 
sleeve  is  screwed  in  by  means  of  a  wrench  on  the  cap,  and 
when  the  bolt  is  sufficiently  tight,  a  sudden  reverse  move- 
ment of  the  wrench   releases  the  cap  from   the  sleeve. 

Further  information  concerning  the  Tate  flexible  staybolt 
may  be  obtained  from  the  Flannery  Bolt  Company,  339  Fifth 
avenue.  Pittsburgh.  Pa.  It  was  developed  and  patented  by  Mr. 
.T.  B.  Tate,  foreman  boilermaker  of  the  Pinnyylvania  Railroad 
at  Altoona,  Pa.,  and  will  he  manufactured  at  the  new  plant  of 
the  Flannery  Bolt  Company,  at  Bridgeville,  Pa.  The  company 
proposes  to  follow  up  the  service  of  these  bolts  very  closely 
through  competent  inspectors. 


THE  CLEVELAND  PRESSED  STEEL  CARLINE. 


'!  he  Cleveland  City  Forge  &  Iron  Company  has  just  installed 
a  lomplete  plant  of  the  latest  types  of  heavy  hydraulic  and 
pneumatic  machinery  for  the  work  of  the  Cleveland  Car 
Specialty  Company,  recently  organized  to  place  on  the  market 
.some  pressed  steel  car  specialties,  and  the  first  article  ready 
for  the  market  is  the  pressed  steel  carline.  This  carline  is 
mannfactured  under  the  Haskell  and  Maltby  patents  now 
owned  by  the  Specialty  Company.  There  are  now  over  75.000 
of  them  in  service  and  they  are  constantly  growing  in  favor. 

The  pressed  steel  carline  is  light  in  weight,  pleasing  in 
a|ii)rarance,  and  very  strong,  being  about  2^/^  times  the 
.-^Mongth  of  the  same  weight  of  rolled  commercial  shapes.     The 


securely  fastened  by  half-in.  bolts  which  bind  the  side  plates 
together,  mak.'ng  spreading  of  the  sides  impossible.  The  steel 
carlines  do  not  stretch,  cannot  shrink  and  are  always  the 
same  distance  apart.  This  in  connection  with  the  purlines 
and  ridge  pole  being  securely  bolted  to  the  carlines,  results  in 
a  rigid  and  substantial  construction  that  proves  a  sure  cure 
for  leaky  roofs. 

The  steel  carlines  are  indestructible,  and  in  cases  of  total 
destruction  of  a  car  by  fire  or  other  causes,  they  will  have  a 
scrap  value  of  $2.50  to  $3  per  car.  and  are  guaranteed  to  last 
for  the  life  of  the  car. 

This  carline  is  designed  to  be  used  with  any  style  of  roof. 
whether  outside  or  inside  metal,  plastic  or  double  board,  and 
will  increase  the  life  of  any  car  roof  with  which  it  may  be 
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•■  «f  seven  carlines  per  car  (a  reduction  of  practically  50  per 
"t.  over  wowleu  carlines)  at  the  same  time  gives  greater 
length  and  rigidity  to  the  roof,  and  permits  a  saving  in 
'  iglit  of  from  250  to  300  pounds  per  car.  The  height  at  the 
ves  with  the  pressed  steel  carline  is  from  2  to  4  in.  less,  with 
"  same  inside  dimension,  or  the  cubic  capacity  may  be  in- 
•ased.  The  cubic  capacity  of  the  American  Railway  Associa- 
'»»  standard  car  is  2.448  cubic  feet,  while  the  same  car  with 

■veland  Pressed  Steel  Carline  has  2,537  cubic  feet. 

\  38-ft.  car  recently  built,  equipped  with  seven  steel  carlines. 
IS  tested  with  a  load  of  1.^).000  i)ounds  on  the  running  board, 
ills  only  caused  a  deflection  of  %  in.  in  the  carline,  without 

V  permanent  set  when  the  load  was  removed. 

'lie  pressed  steel  carline  passes  over  the  side  plates,  having 
'^  lurned  down  ouLsidc  of  llie  plates,  (o  which  the  carlines  are 


used.     In  cars  where  the  under  course  of  boards  are  laid  length 
wise  of  the  car.  a  special  nailing  strip  is  inserted  in  the  carline. 

There  are  two  designs  of  pressed  steel  carlines,  the  standard 
U  shape  section,  and  a  composite  carline,  being  the  wooden 
nailing  strip  combined  with  a  one-half  or  Z  section  of  the 
standard  carline.  The  combined  carline  is  designed  particu- 
larly for  use  in  connection  with  longitudinal  roofing  board  con- 
struction. With  the  use  of  these  carlines,  railroads  will  be 
enabled  to  obtain  in  freight  cars  and  stock  cars  the  very  desir 
able  points  of  increased  (apa<  ity.  greater  durability,  and  lighter 
and  stronger  construction  without  material  increase  in  cost. 

In  addition  to  the  carlines,  there  will  soon  1)6  ready  for  the 
market  a  new  pressed  steel  spring  iilank  and  other  pressed 
steel  specialties.  The  offices  of  the  conipany  are  al  «';ise 
avenue  and  T.aKe  street.  Cb'veiand,  Ohio. 


198 


AMERICAN   ENGINEER   AND   RAILROAD   JOURNAL. 


A  NEW  MANUFACTURING  LATHE. 


The  accompanying  engraving  illustrates  the  very  latest  pro- 
duction of  the  American  Tool  Works  Company,  of  Cincinnati, 
Ohio.  This  machine  is  their  new  "American"  high-speed  manu- 
facturing lathe,  which  will  be  found  of  particular  efficiency  in 
turning  up  shafts  of  small  diameters.  It  is  given  an  unusual 
amount  of  strength  In  all  its  parts,  in  order  to  adapt  It  to  the 
very  heavy  requirements  which  progressive  manufacturers  de- 
mand from  a  tool  of  this  character.  The  bed  is  made  extra 
deep  and  wide,  and  is  supported  by  substantial  cabinet  legs. 
The  apron  and  carriage  are  provided  with  extra  strength,  the 
apron  being  powerfully  geared,  with  longitudinal  and  cross- 
feed  friction.  The  patent  drop  V  pattern  of  the  bed  makes  it 
possible  to  place  a  great  deal  of  extra  metal  in  the  bridge  of 
the  carriage,  this  being  usually  a  point  of  weakness  in  a  lathe. 
The  headstock  is  made  extremely  rigid,  and  is  equipped  with 
a  cone  of  three  steps,  all  of  large  diameter,  for  a  4-in.  double 
belt.    This  endows  the  lathe  with  a  very  great  amount  of  belt 


PERSONALS. 


Mr.  T.  F.  Barton,  master  mechanic  of  the  Illinois  Central 
Paducah,  Ky.,  has  been  transferred  to  succeed  Mr.  George  \ 
Smith  as  master  mechanic  at  Chicago.     Mr.   Barton   is  su 
ceeded  at  Paducah    by  Mr.  R.  J.  Trumbull,  general  forema 
at  the  Burnside  shops,  Chicago. 


Mr.  G.  W.  Bynow  has  been  appointed  general  foreman  of  tl 
sliops  of  the  Delaware,  Lackawanna  &  Western  Railroad  ; 
Scranton,   Pa.,  to  succeed   Mr.  H.  Shoemaker,   promoted. 


Mr.  M.  R.  Coutant  has  resigned  as  master  mechanic  of  th 
Erie   Railroad   at  Susquehanna,    Pa.,   to  become   master   m 
chanic  of  the  Ulster  &  Delaware  Railroad,  with  headquarters  ;t 
Rondout.  N.  Y. 


Mr.  W.  E.  Scott  "has  been  appointed  trainmaster  of  the  Ch; 
(•ago.  Cincinnati  &  Louisville,  with  headquarters  at  Peru,  In'! 


A    NKW    M.\NUFACTUBING    L.VTHK — AMERICAN    TOOL    WOBKS   tW.MfAXY. 


power;  so  much  so  that  the  contact  of  the  belt  when  on  the 
smallest  step  of  the  cone  is  greater  than  on  the  ordinary  36-in. 
lathe.  As  the  lathe  is  intended  primarily  for  working  at  very 
high  spindle  speeds,  the  bearings  are  of  unusual  size,  made  of 
phosphor  bronze,  and  scraped  to  a  perfect  fit. 

In  the  lathe  illustrated  by  the  accompanying  illustration  the 
entire  screw-cutting  mechanism  is  omitted  because  of  the  char- 
acter of  the  customer's  work.  This  mechanism,  of  course,  can 
be  included  when  desired,  and  is  similar  to  that  incorporated 
on  the  regular  "American"  lathe,  with  a  range  of  forty-four 
changes  immediately  available  while  the  machine  is  in  full 
operation  without  removal  of  a  single  gear.  The  lead-screw  is 
located  on  the  insido  of  tlio  bed,  directly  under  the  cutting  tool, 
which  thus  centralizes  the  strain  and  obviates  all  twisting 
tendency,  common  in  lathes  where  the  screw  is  on  the  outside 
and  pulls  through  the  apron. 

This  high-speed  lathe  is  at  present  built  in  this  one  size 
(actual  swing  20  ins.) ;  it  can  also  be  supplied,  as  shown,  with 
a  means  of  constant  and  effectual  oil  supply  to  the  cutting  tool, 
together  with  a  large  pan  of  symmetrical  appearance  for  catch- 
ing nil  and  chips.  Further  details  regarding  this  machine, 
and  descriltiiig  recent  remarkable  tests  performed  with  it.  will 
be  cheerfully  furnished  by  th«  builders  to  those  interested. 


Mr.  W.  C.  Enuis,  master  mechanic  of  the  Pennsylvania  divi 
sion  of  the  Delaware  &  Hudson,  has  had  his  jurisdiction  ex 
tended  over  the  Susquehanna  division,  with  headquarters  a 
Oneonta,  N.  Y. 


Mr.  Eugene  M.  Kann  has  been  appointed  acting  general  fon 
man  of  the  Wabash  Railroad  at  Delray,  Mich.,  succeeding  Mi 
.1.  M.  Barnes. 


Mr.  A.  Stewart  has  been  appointed  mechanical  superir 
tendent  of  the  Southern  Railway  to  succeed  Mr.  S.  Higgins 
His  headquarters  will  be  in  Washington,  D.  C.  Mr.  Stewar 
has  heretofore  held  the  position  of  general  master  mechani* 


Mr.  F.  A.  Symonds  has  been  promoted  from  the  positioi 
of  foreman  of  the  Louisiana  &  Arkansas  to  that  of  master  me 
chanic  of  that  road,  with  headquarters  at  Stamps,  Ark. 


Mr.  J.  R.  Skinner  has  resigned  as  assistant  superintenden' 
of  motive  power  of  the  Delaware  &  Hudson  at  Oneonta,  N.  V 


Mr.  Charles  Winrheck  has  been  appointed  general  foreniai 
of  the  Bbops  of  the  Santa  Fe  Railway  at  Needles.  Cal.  He  re 
oenlly  resigned  as  master  mechanic  of  the  Mexican  Central. 
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W.  S-  Morris  has  resigned  as  mechanical  superintendent 
q(  iO  Erie  Railroad  and  is  succeeded  by  Mr.  George  W.  Wil- 
,]       recently  appointed   assistant  mechanical   superintendent. 


in 


W.  Miller  has  been  appointed"  master  mechanic  of  the 
uinal  Railroad  Association  of  St.  Louis,  with  headquarters 
t.  Louis,  Mo. 


-.  W.  N.  Dietrich  has  been  appointed  electrical  engineer 
,,i     iic  Canadian   Pacific  Railway,  with  headquarters  at  Mon- 

I      !.  Que. 


;•.  G.  A.  Schmoll,  superintendent  of  motive  power  of  the 
1!;  Jmore  &  Ohio  at  Newark,  Ohio,  has  transferred  his  head- 
en  i.irters  to  Wheeling,  West  Virginia. 


Mr.  E.  B.  Gilbert  has  had  his  title  changed  from  master 
Hi-  lianic  to  superintendent  of  motive  power  of  the  Bessemer 
^  i.ake  Erie  Railroad. 


.Mr,  Alfred  Lovell,  assistant  superintendent  of  motive  power 
of  tne  Atchison,  Topeka  &  Santa  Fe  Railway,  has  transferred 
his  headquarters  from  Topeka  to  Chicago. 


Mr.  H.  1j.  McLow,  master  mechanic  of  the  El  Paso  &  North- 
1'a.stcrn  at  Santa  Rosa,  Tex.,  has  been  appointed  assistant  super- 
intondent  of  motive  power  of  that  road  with  headquarters  at 
Alaniogordo,  N.  M. 


Mr.  W.  H.  Hudson  has  been  appointed  general  master  me- 
(lianic  of  the  Southern  Railway,  having  been  promoted  from 
flio  position  of  master  mechanic.  His  headquarters  will  be  at 
Hirminghani.  Ala. 


office  of  the  superintendent  of  the  Pennsylvania  Railroad  at 
Renovo,  Pa.  One  year  later  he  became  a  machinist  apprentice 
at  that  point  and  served  five  years.  He  then  entered  the  draft- 
ing room  and  was  soon  transferred  to  the  drafting  room  at 
Williamsport,  Pa.  From  that  position  he  entered  the  service 
of  the  Lake  Shore  as  chief  draftsman  at  Cleveland,  four  years 
ago. 


EXHIBIT  OF  PRESSED  STEEL  CARS. 


The  four  cars,  each  of  50  tons  capacity,  shown  iu  this  illus- 
tration form  a  part  of  the  exhibit  of  the  Pressed  Steel  Car 
Co.  at  the  World's  Fair  at  St.  Louis.  They  embody  many  of 
the  best  car  appliances  and  constitute  an  instructive  exhibit. 

One  of  them  is  a  Pennsylvania  standard,  Class  G.  s  a,  gon- 
dola of  pressed  steel,  40  ft.  long,  and  with  wooden  drop  ends 
and  drop  doors.  Its  weight  is  39,400  lbs.  The  third  is  a 
pressed  steel  side  dump  gondola,  built  on  an  entirely  new  de- 
sign. It  is  41  ft.  6  in.  long  and  the  whole  bottom  of  the  car 
consists  of  drop  doors,  through  which  the  whole  load  can  be 
dumped  at  either  side  of  the  track  and  the  doors,  when  closed, 
give  the  car  an  entirely  flat  bottom.  This  car  is  specially  in- 
tended for  ballast,  gravel  and  sand  or  other  material  which  Is 
dumped.  It  has  two  kinds  of  doors  for  demonstration  pur- 
poses. The  doors  of  one  side  are  controlled  by  a  sliding  shaft 
and  on  the  other  side  by  a  fixed  rod,  the  operating  gear  being 
worked  by  a  worm  and  wheel.  The  fourth  is  a  box  car,  with 
structural  steel  underframing  and  steel  superstructure.  A 
portion  of  the  siding  is  omitted  in  order  to  show  the  framing. 
This  car  weighs  40,000  lbs.  and  is  built  to  the  American  Rail- 
way Association  standard  interior  dimensions.  In  this  con- 
struction the  side  framing  assists  in  carrying  the  load.  The 
first  is  an    improved    steel    flat    car    with  wooden    floor.     It 


IXSTKICTIVK     EXIIIIMT    OF    I'KKSSKn  STKEL  CAR  CONSTRICTION. 


Mr.  J.  B.  Kilpatrick  has  been  appointed  superintendent  of 
I'lotive  power  of  the  Eastern  lines  of  the  Chicago,  Rock  Island 
<\-  Pacific,  with  headquarters  in  Chicago.  He  has  been  at=«is- 
'  int  superintendent  of  motive  power  at  Chicago. 


Mr.  B.  A.  Worthington  has  been  appointed  assistant  director 

f  maintenance  and  operation  of  the  "Harriman  Lines,"  con- 

-liiig  of  the  Union  Pacific,  the  Oregon  Short  Line,  the  Ore- 

"i   Railroad   &   Navigation   and    the   Southern    Pacific   com- 

•iiies.     Mr.  J.  Kruttschnitt  was  recently  placed  in  charge  of 

'•ration  and  maintenance  of- these  lines  and  will  be  assisted 

Mr.  Worthington,  who  has  had  a  remarkable  career,  be- 

iuing  as  a  telegraph  messenger  boy. 


Mr.  Arthur  Warren  has  accepted  the  management  of  the 
'licity  department  of  the  Allis-Chalmers  Company.  His  ad- 
lable   success    in    developing    the    publicity    department    of 

Westinghousc  interests  is  well  known  and  is  sufficient 
niise  for  his  present  work.  He  has  had  a  long  and  wonder- 
!y  .successful  career  as  a  journalist  and  as  London  corres-' 
Kiont  of  the  Boston  Herald.     The  Allis-Chalmers  Company 

done  wisely  and  well  to  secure  his  services. 


''  R.  n.  Keiidig  ha.s  bPen  appointed  mechanical  engineer 
"i«>  Lake  Shore  &  Michigan  Southern  Railway  with  head- 
'i'»Ms  in  Cleveland,  Ohio.  The  position  of  assistant  superin- 
I'^nt  of  niolive  power  of  this  road  was  abolished  upon  the 
^'latioii  of  Mr.  H.  H.  Vauglian.  Mr.  Kendig  entered  rail- 
sorvlre  at  the  age  of  IG  years,  as  a  messenger  boy  in  the 


weighs  33,100  lbs.  and  is  ruch  lighter  than  cars  of  similar 
capacity  of  ordinary  construction. 

In  addition  to  this  equipment  the  Pressed  Steel  Car  Co.  are 
exhibiting  their  pressed  steel  mine  dump  car,  which  is  a  new 
departure  in  steel  construction;  also  their  pressed  steel  Fox 
tender  truck  frame,  pressed  steel  body  and  truck  bolsters, 
brake  beams,  pressed  steel  side  stakes  and  center  plates,  to 
gether  with  a  number  of  their  model  appliances  for  use  in 
freight  ( ar   construction. 


ROUNDHOUSE  CRANES,  JACKS    AND  VENTILATION. 


To  the  Editor: 

My  attention  ha.s  been  called  to  the  arti«'lc  in  your  April  issue  on 
roundhouses,  written  by  Mr.  Soule.  On  page  122,  in  spoakins  <il" 
the  u.se  of  crano  in  roundliou.so.s,  the  article  road.s  as  follows:  "In 
this  ea.so  smoke  jacks  cannot  be  used,  and  some  form  of  roof  venti- 
lation must  bo  depended  on  to  carry  off  the  .smoke." 

I  wi.sli  to  correct  the  statement  by  callius  the  attention  of  your 
readers  to  the  fact  that  the  Dickinson  nnilli-te1e.s«-opins;  .smoke  ja<'k 
and  the  Dickin-son  inlcrI<K'k(»d  overliend  traveling  crane  fullill  the.sr 
conditions  exactly  and  are  desi^nefl  for  this  ptirpose. 

You  will  .soon  be  i)la<'ed  in  ]>o.sition  to  (lescrihc  this  system  full,'* 
for  the  benetit  of  your  readers.  I'aijt.  Dukinkon. 

ScHJurity  Buildinjr.  Chicago,  April  22,1004. 


Brudkrick  &  Baso),m   Rupe  Company. — A  new  price  list  of 

IKiwcr.  .steel  ;ind  cfu<-il>lc  .sicol  switch  ropi's  has  beon  i-i-coivod  froui 
this  company.  It  is  being  distributed  among  railroad  officials, 
and  copies  will  l>e  sent  upon  application  to  the  offices  of  tlie 
company.  SO.l  North  Main  street,  St.  I<uuis,  Mo. 


r.Ks 


AMEIUCAN    ENGINEER    AND    HAILKOAl)   JOURNAL. 


A  NEW   MANUFACTURING   LATHE. 


PERSONALS. 


The  accomi)anying  engraving  illustrates  the  very  latest  pro 
iliution  of  the  American  Tool  Works  Company,  of  Cincinnati. 
Ohio.  This  machine  is  their  new  ■"American"  high-spot'd  manu- 
facturing? lathe,  which  will  be  found  of  particular  efficiency  in 
turning  u]>  shafts  of  small  diameters.  It  is  given  an  unusual 
amount  of  strength  In  all  its  parts,  in  order  to  adapt  it  to  the 
vi'ry  Inavy  r«'<iiiirements  which  progressive  manufacturers  de- 
mand from  a  tool  of  this  character.  The  bed  is  made  extra 
lUep  and  wid^,  and  is  supported  by  substantial  cabinet  legs. 
The  apron  and  carriage  are  provided  with  extra  strength,  the 
apron  boirig  powtTfiiily  geared,  with  longitudinal  and  cross- 
feed  friction.  The  patent  drop  V  pattern  of  the  bed  makes  it 
liossible  io  pla<o  a  great  deal  of  extra  m<'ial  in  the  bridge  of 
tlic>  carriaur>.  this  bring  usually  a  point  ol  weakness  in  a  lathe. 
The  liradsiock  is  made  extremely  rigid,  and  is  equipped  with 
a  cone  of  three  steps,  all  of  large  diameter,  for  a  4-in.  double 
belt.    This?  endows  the  lathe  with  a  very  great  amount  of  belt 


Mr.  T.  F.  Hartnii,  master  mechanic  of  the  Illinois  Central 
I'aducah,  Ky..  has  been  transferred  to  succeed  Mr.  (Jeorge  ' 
Smith   as   ma.^ter   mechanic   at   Chicago.     Mr.    Barton    is   ."^i 
leeded  at  I'aducah    i»y   Mr.  R.  J.  Trumbull,  general  forem 
at  the  Burnside  shops,  Chicago. 


.Ml.  Cr   \V.  Bynow  has  been  appointed  general  foreman  of  i 
shops  of  the  Delaware,   Lackawanna  &   Western   Railroaii 
Sininton.    I'a..   to  sn<-ceed    .Mr    11.   Shoemaker,    promoted. 


Mr.   .M.  R.  (!nn(ant  has  resigned  as  master  n)echaui<r  of  ; 
Kiie    Rail  load    at    Susquehanna,    Pa.,    to    become    master    n 
1  iianic  it\  I  lie  ll.v;ter  &  Delaware  Railroad,  with  headquarter- 
Kondout.  N.  Y. 


Mr    \V.  E.  Scott  has  been  apjiointed  trainmaster  of  the  Ci 
aun.  (Cincinnati  &  Louisville,  with  headquarters  at  Peru,  In 


A     .M  V\      M\M    I M    ri   i:i.M.     1    \llll  \\lli;i<    \>      lowl,     \Viii;;\.-,     «HJM'*.\NY. 


power;    s(>  much  so  that  the  contact  of  the  belt  when  on  the 
smallest  .steji  of  the  ♦•one  is  greater  than  on  the  ordinary  36  in 
lathe.    As  the  lathe  is  intended  primarily  for  working  at  very 
high  spindle  speed.^;.  the  bearings  are  of  untistial  size,  made  ni 
jdiosjihor  lironze.  and  scraped  to  a  perfect  fit. 

In  the  lathe  illustrated  by  the  accompanying  illustration  tli" 
entire  scrww-cutting  medianism  is  omitted  becaiise  of  the  char 
acter  of  tlie  customer's  work.  This  mechanism,  of  course,  can 
be  included  when  desired,  and  i.<5  similar  to  that  incorporateil 
on  the  regular  "An»eri«an"  lathe,  with  a  range  of  forty-four 
<  hanges  immediately  available  while  the  machine  is  in  full 
operation  witliout  removal  of  a  single  f;ear.  The  !ea<l  screw  is 
located  on  ilie  insiile  of  the  bed.  directly  under  the  cutting  tool, 
which  thus  ( entrali/.es  ilie  strain  and  obviates  all  twistinu 
ii-ndcncy.  common  in  lathes  where  the  scn-w  js  on  the  outside 
;ind  pulls  through  the  apron. 

This  high  speed  lathe  is  at  present  built  in  this  one  si/e 
tactual  swinu  2ft  Ins.):  i<  can  al.so  be  supplied,  as  shown,  wifli 
a  means  of  coiistiint  and  effectual  nil  supply  to  the  cuttiim  tool, 
together  with  a  lar«e  pan  of  symmetrical  appearance  for  ratch 
ing  oil  and  chips  Further  details  regardinu  this  marhine 
and  ilcscrilijn^;  recent  remarU.ible  tests  perf«otiicd  with  it.  will 
b#>Vi<||perfully  •■urnishtid  liy  lh«  htiibbTs  to  t.hoso  inferr«:ted. 


.Vlr.  W.  C    llnnis,  master  mechani*-  of  the  Pe^insylvania  di\ 
sion  of  tln^   Delaware  &  Hudson,  has  bad  his  jtirisdiction  < 
tended   ovei'   i||e   Siis(|nehanna   division,   with    headtpiarters  . 
Oneonta.  X.  Y. 


.Mr  KiigeiM  .M.  Kann  has  been  appointed  acting  general  for 
man  of  the  Walcish  Kailifiad  at  Dclray,  Mich.,  succeejiing  M 
.1.   .\I.   Harties. 


Mr  .\.  Siewart  has  lieen  appoinie,i  tneehanical  siiperii 
leiiilent  of  the  S«nithern  Railway  to  sinceeii  .Mr.  S.  lliggin 
His  lieadipiarters  will  be  in  Washinglon,  D.  ('.  Mr.  .Stewai 
has  heretofore  held  the  jiosition  of  general  master  nu'chani' 


.Mr.  F.  .\.  S.vnioiids  has  been  promoted  from  the  positie 
of  foreman  of  the  l.onisiana  &  .\rkansas  to  thai  of  master  nc 
1  liaiiic  td"  thai    road,  with  headquarters  at  Stamps,  Ark. 


Ml    .1.  R.  Skinner  has  resigned  as  assistant  siiperintetidcn 
of  motive  power  of  file  Delaware  &  Hudson  at  Oneonta,  N    ^ 

Mr    Cbailes   Wittelierk   has   been  ap|)()inted   gen»'ral   foreinn 
of  the  kihops  of  the  Santa    I'e  Railwax    at    N'eedles.  Cal       Ifc   ■ 
tt-nth    resi::nt>d  as  master  mechanic  of  tUn  Mexiean  Central 


:.II4. 


AMERICAN    ENGINKER    AND    RAILROAD   JOURiNAL. 


\W 


.V.  S.  Morris  bas  resigned  as  luodiunical  suijerinteudent 
i:rii;  Railroad  and  is  succerdeil  by  Mr.  George  \V.  Wil- 
iciitly   appoimed   assistaut    meelianieal    superintendent.. 


\N .   Miller  has  been  appointed  master  niechanie  of  thin ' 
li  ilailroad  Association  of  St.  J.ouis,  witli  headquarters 

\V.  N.  l>ietricli  has  been  appointed  cleetrical  engineer 
('.inadian   racifle  Itailway.   with  lieadquarters  at  Mou- 


'■,.  A.  SchmoU,  superini<ndi  111  ut"  motive  power  of  tlie 
M!..  &  Ohio  at  Newark.  Ohio,  lias  translVrrtMJ  his  Ueadr' 
.  !.►  Wheeling;.  West  Virginia. 


E.  B.  Gilbert  has   had   his   title  rhaiigcd    ihmii    iiuu^ter 
ttiie  to  superinten<lent  ot  luoiive  powtr  di"  the  l!i".><>s<Mue?- 
•  Krie  Railroad.-  -     ^  •..'.'     :    '. 


Alired  Lovell,  assistant  superintendent  of  motive  powei" 
Atchison,  Toi)eka  &  Santa  Fe  Railway,  has. transferred 

i(li|nart<rs  from  Toi^'ka  to  Chicago. 


r.  .Hv  L.  Mcl^w,  master  mechanic  of  thft  El  I'aso  At  Nortli- 
I  iT  at  Santa  Rosa.  Tex.,  has  been  apixfinfed  assi.^iant  super- 
■ient  of  motive  power  of  Uiat  roa<l  with  headquaitert-  at 

■"■>i;()rdo.  X.  Mr'      ■"'■.":-■•'•.-    "'■■■''.'  '■'■      ■'■ 


W    If.  Hudson  has  been  apiminted  general  master.me- 
1(1  I  lie  Sout!H>rn  Railway,  Iiaving  been   promoted  front 
"ition  of  master  nieciianic     Ills  liead(|uaners  will  be  at 
't;;hani.  Ala.         ''  ''■■■''     ':':"•": 


ollice  of  llie  superinteiident  of  the  Pennsylvania  Railroad  at 
Renovo,  Pa  One  year  later  he  became  a  macJiinist  apprentice 
at  that  point  and  served  five  years  He  then  entered  the  draft 
ing  room  and  was  soon  transferred  to  the  drafting  room  at 
WilUaniSfmrt,  Pa.  From  that  position  he  entered  the  service 
Qf  tlup  Lake  Sftojre  as  chief  draftsman  at  Clevielaud,  four  years 


aao. 


EXHIBIT  OF  PRESSED  STEEL  CARS. 


Tie  four  cars,  dach^^^  ni  tlu.s  illu^ 

iration  Ipraa  a  part  of  the  exfeiWt  of  the  Pressed  Steel  Cat 
t^.  at  thW  World's  Fair  at  St.  Lwiiis.    They  emlwdy  many  <.t 

The  best  car  ai>i»lian<es  and  constitute  an  instrnetive  exhibit. 

One  of  thi^n  is  a  I'ennsyivauia  .'Standard.  Class  (J.  s  .v.gon 
dola  of  pressed  steel,  40  ft.  Ion?;,  and  with  wooden  drop  ends 

■  and  dinar):  Uo0rs,"-^1|^  T'l'*  thirdv  is  a 

pressed  st<^el  side  du hip  gondola,  bnilt  on  an  entirely  new  de 
siun.     It  is  41  ft.  G  in.  lonu  and  the  whole  bottom  of  the  car 
( onsists  of  drop  doors,  through  which  the  whole  load  can  be 

■dumped  at  either  side  of  the  track  and  the  doors,  when  closed, 
^ive  the  car  an  entirely  flat  boitonj.     This  car  is  specially  in 
lended  for  ballast,  gravel  and  sand  or  other  material  which  is 
dumped.     It  has  two  kinds  of  doors  for   demonstration   put 
poses,   iThe  doors  of  one  side  are  controlled  I)y  a  sliding  shaii 
and  on  the  other  side  by  a  fixed  rod,  the  operating  gear  Iw  ing 

-w^orked  by  a  worm  and  wheel  The  fourth  is  a  Imix  oar.  witli 
structural  steel  underframins  and  steel  sui)erstructure.  .\ 
portion  of  the  siding  is  omitted  in  Oi^der  to  show  the  Tram  in  >: 
This  car  weighs  40.000  lbs.  and  is  built  to  the  Anieri*  an  Rail 
way  Association  standard  interior  dimensions.  In  this  c<»u 
struction  the  side  framing  assists  in  carrying  the  load.  Th<" 
tirst  Is  ati    improved    steel    flat    irar^'WJth  woodeq    floor      1 1 
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Mil    1   \i;  1  I'N.NjKi  i:tjii.\. 


I     I!     Kiipatrick   has   been   aj)|»oiiiie«l  ^superintendent  of 
\"  jiower  of  the  Eastern  lines  of  lhe('bi<-agn.  Reck  Island' 
;iciiic.  with  headipiarters  in  Chicago.     He  has  iM^en  a+=^is 
-tilterintendeiit   of   motive  power  at  Clii- aito.  • 


Ir.-ii..  A.  Worthington  has  been  appolnt«'d  assistant  director. 

':i;iinionani-e  and  operation  of  tlie  •Harrimau  Lines,"  con' 
■  uis.  of  the  I'liion    I'acifK  .  ilie  Oregon  Short  Line,  the  Ore- 

R.iilroad  &:  .\a\  i.uai  inn  an!  the  Southern  Pacific  com- 
ics, 'Xfr.j.  Knitis.  hiiitt  wan  receiuly  placeil  in  charge  Of 
'atJoHaiKJ  iiiaiiiieiiaiK  e  of  iIhsc  lines  and  will  bc  aSiiisted 
Mv.   WiMthiu^iioii.   who   has   bad   a  renuirkable  career^  ^>>e- 

ii"  as  a  i»'l«i;rai»h  messenger -boy.  , 


Arthur  Warren   has  accepted  the  inanagenient  of  tlw> 

ii.v  department  of  the  .Ml is  Chalmers  (^>Inilatly. ,  His  ad-. 
iiil>i   MiccesK    in    (levelo|)ing    the    i»ul)1i<-ily    ilepartntent    of 

VVestinj-houae    interests    is    well    known    and    is    s)ifricr«>nt 

'fiso  for  his  preseni   work.     He  has  !iad  a  lon^  and  woniler- 

V  ."niecesisful   car-epas  a  Journalif^t   and   .is    Londcni  eorres^ 

i-ni   of  the   Uoslon   llrraM.     Tlv4'  Allis  t'halmers  Conuiany 

'"lie  wixelj,  and  well  to  sej-ure.  his  serVicos.. 


li  IL  Kendig  has  heeh  appoi^l1ed  nieclianical  cngiitt»«>r 
Lake  Shore  &  Michi.iiaii  St)ti»hern  Railway  with  heatd- 
■  >  in  Cleveland.  Ohio.  The  position  of  assislant  superfn 
'  or  motive  power  of  this  r(»ad  was  aixdished  upon  the 
"i"(i  of  .^i,-.  H,  H.  Vauglian.  Mr.  Ken<lig  entered  rail 
•I'^icv  jU  fhcnKo  of  Ifi  years,  ;tR  a  iuessen{;e;r  lH»y  iii  lliif 


worths  32,1  (w>  I bSj,  ail d  is  r  ucli  lighter  than  oJM's  oC  eimilm 
capacity  of  o^'dinafy  construction. ; . '. 

In  addition  to  this  equipnnnt  th6  Pressed  St' ci  i'ai  Co.  at*' 
exhibiting  their  pressed  steel  mine  dump  car,  whii-h  is  a  new 
depai"iur<*- in  «t^6l  Goustructiou;  also  their  pressinl  .<steel  Fox 
lemler  truc-.k  framo,  pressed  steel  body  and  truck  bolstiM-.- 
hrakt'  heanrs,  pressed  steel  side  siakes  and  <enier  plates.-  to 
j^eUrer  \vith  a;  ntmiber  of  their  model  aiiMlian<«-s  lor  use  in 
frei^it  «jar  constructiott. 


ROUNDHOUSE  CRANES,    JACKS    AND  VENTILATION. 

Tu  HtrKdHm:    .  ,    ;,    'l '  v' >^'      v..      .... 

Afy  afteiition  ha.s.  U-cn  t^ilKd  (oilie.alrllcle  iii  .*-«ur  April  iskkik'  i.n 
ri^undlioiisirs,  uriXt»'U  b.\    Mr,    Stiiile.      Mn    i<,ccell!l!.   in   speakrn::  ni 
the  Use  «>f  craireii  in  i'<>inidliou.<*>.<.  the  .irtiite  re:id.s  :i.>.  follow^. :     "In 
thi'^  1"«M'  -"^nHtke  jacks  <;iinutl  be  u>cd.  .iiid  some  iVirni  of  roof  \<-nii 
latioii  huist   Im»  de]»cnde«l  on  to  .varry  off  4lie  .Mii.*lve.' 

I  wi.-di  to  "•"•iT«H'(  (^iv  si.')l<-iJi<Mil  by  4;illin^  tlw  iiii<-iiti..ii  .•!'  >..iii 
r<-;idr>r-<  t<»  the  fjirl  lli;ii  tli<;>.  I  ^i.-kiitvoii  find  I  i  li'l''.'>.<-o|iiim  >iin.ke  j,'n-k 
and  the  I>i«kiasoM  nilcr]<M'ke<I  overhe;id  iKiAN'linjf  «T..'ii*e  fuHill  tlw.-"' 
■  ondilions  <'\.-t<l|y  and  ,ire  dc.si;jiio«l  for  this  |iMr|H)se. 

\itn  \\\\\  xmmi  he  p1;Me«l  in  po.'^ii  imi  (<■  •{■•.'..■'riln-  llii.-.  .vy'<i<Mii  tiilh 
I'lr  the  bonelit  of-yoiU:    i'e.i«1<r-.  I'm  i     1  »i<  mn-«o\ 

S<'<>iirify  Puuhliiei,  «Mii.a'.r.».  .Kpril  ^ir.UHM 

IJiWHH  WrK  )i.  JUsioM     Rtl'K'i^l^t'iSiSV^  :  A    ••«*^-^h^^    ' 

4Hi.»er-iSteel  au«l  cri.icibtc  .Hteid  swit«--h\;r<n>e>  lia.<^  Ih-^.h   r'^^-ivfti  troie 
Ibis  ronipany.  ,'ll  is  being  dis^riliuted  auiong  railroad  oflBciah 
and  c«>pifs   will  be  s«Mii,  u|miii   apptic;ft  ton    lo  ilr<-  otVue :  ot   ib- 
4-oni4»Hiiy    vo.v  Nojfl b  Main  st r«^j1,  fttt.-  IjoUis,  \Uf 
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CYLINDER  RELIEF  AND  VACUUM  VALVE. 


This  valve  is  made  by  the  Star  Brass  Manufacturing  Com- 
pany. Boston,  Mass.  It  is  designed  to  relieve  excess  pressure 
due  to  water  in  a  locomotive  cylinder  and  also  to  relieve  the 
vacuum  in  drifting.  No  springs  are  used,  the  valve  being 
held  to  its  seat  by  the  steam  pressure.  It  is  held  away  from 
its  seat  by  the  vacuum  created  in  the  steam  passages  in  drift- 
ing. The  inlet  A  is  connected  to  the  steam  port  leading  to  the 
cylinder  and  gives  a  3-in.  opening.    To  the  inlet  B    a  %-in. 


CYLINDER   RKLIEF   AND    VACUUM    VALVE. 

pipe  is  connected,  leading  to  the  live  steam  chamber  in  the 
steam  chest.  The  vacuum  forming  in  the  passage  when  the 
throttle  is  closed  causes  the  atmospheric  pressure  to  raise  the 
valve  and  when  the  throttle  is  open  the  piston  holds  the  valve 
E  closed,  unless  forced  open  by  water  from  the  cylinder.  D  is 
a  large  orifice  for  communication  with  the  atmosphere.  The 
connection  C  is  for  a  drain  plug  or  cock.  It  should  be  noted 
that  the  area  of  the  piston  portion  of  the  valve  E  is  greater 
than  that  of  the  valve  below  it.  This  valve  is  designed  special- 
ly for  locomotives  which  are  fitted  with  piston  valves  and 
also  for  compounds. 


THE    ALLFREH    HUBBELL   VALVE   GEAR. 


This  valve  gear,  which  is  being  applied  to  a  number  of  loco- 
motives, is  advocated  with  a  view  of  reducing  cylinder  conden- 
sation by  reducing  the  radiating  surfaces  of  steam  ports,  and  by 
a  special  construction  of  the  valves,  cylinders  and  saddle  which 
is  designed  to  protect  the  steam  from  loss  of  heat  in  its  pas- 
sage to  the  cylinder  and  to  maintain  the  cylinder  continuously 
hotter  than  is  possible  under  the  usual  construction.  This  is 
done  to  contribute  toward  a  higher  pressure  of  steam  for  the 
cylinders. 

The  valve  movement  itself  is  modified  by  a  simple  addition 
to  the  existing  link  motion  without  replacing  that  motion, 
which  delays  the  opening  of  the  exhaust  port  at  all  points  of 
the  cutoff.  This  holds  the  steam  in  the  cylinders  for  a  greater 
portion  of  each  stroke  and  thereby  increases  the  ratio  of  ex- 
pansion, decreases  the  compression  and  secures  more  work  out 
of  a  given  quantity  of  steam  than  is  obtained  in  the  case  of 
ordinary  link  motion.  This  addition  to  the  link  motion  also 
delays  the  closing  of  the  exhaust  port  at  all  points  of  the  cut- 
off, thereby  decreasing  the  compression  and  decreasing  the 
negative  work  in  the  same  proportion. 

The  cylinder  clearance  is  reduced  to  about  2V.  per  cent.,  as 
against  about  8  \yer  cent,  in  the  case  of  ordinary  20  by  2fi-in. 
cylinders.  The  locomotives  which  are  now  in  servi<-e  having 
this  valve  motion  are  reported  to  l)e  doing  very  satisfactory 
work.  A  copy  of  a  valve  motion  report  from  a  locomotive 
built  on  this  principle  at  the  Cooke  works  of  the  American 
Locomotive  Company  shows  very  unusual  delay  of  the  exhaust 
opening  and  exhaust  closure  of  the  valve.  The  engine  referred 
to  has  20  by  2fi-in.  cylinders,  and  the  report  indicates  that  at 
full  gear.  V^  stroke  and  '1  stroke,  the  exhaust  opening  octurs 
at  2Ty%  in  ,  22'<i  In.,  and  22%  in.  respectively.  The  corres- 
l»onding  exhaust  closure  occurs  when  the  piston  is  ^  In.,  2  3-ir» 
in.  and  2  I.*?-!*!  in.  from  (he  end  of  the  stroke  for  these  respective 
.111  ofT.'^.  Thrs(>  fimircs  arc  remarkable  and  entitle  the  valve 
gear  to  special  consideration  on  the  part  of  those  who  are  in- 
terested in  the  locomotive. 


BOOKS  AND  PAMPHLETS. 


.\il&s-Boment-Pond  Company.     A  new  catalogue  of  machine  tr  s 

hji-s  been  received  from  this  company.      It  is  a  large  book  f 

750  pages,  and  is  really  a  compendium  on  the  practice  of  I  > 
concern. 

Tliis  is  the  most  complete  catalogue  of  machine  tools  ever  p  ,i). 
Ii.slu»d.       It   opens   with  six   full-page    illustrations   of   the   varir   s 
works  of  tlie  Niles-Bemcnt-Pond  Company,  and  following  the.se  ;;ro 
thirteen  pages  of  medals  and  diplomas  awarded  the  various  c<"i- 
stituent  companies  of  this  concern.    These  medals  date  as  far  bacl 
as  1.871.     The  medals  of  the  more  recent  expositions,  however,  y 
much  in  the  majority.     The  reproductions  of  the  medals  are  pir- 
liculurly  excellent.    The  main  part  of  the  catalogue  follows.     First 
are  the  machines  for  railroad  .shop  u.se.    These  include  a  most  r  •,, 
plete    line   of  driving-wheel    lathes.       Fourteen   different   fuU-p.i, 
illustrations  are  given  of  these  ma<;hines,  showing  all  sizes  f- 
.'»l-in.  to  100-in.  swing,  and  one  or  two  special  machines  adapt'^^d 
particularly  to  the  ase  of  modern  high  power  tool  steels.    The  other 
railroad  tools  include  three  different  styles  of  car-wheel  lathes,  a 
large   variety   of  axle   lathes,   cutting-off  and   centering   machines, 
quartering  machines,  car-wheel  borers  and  hydrostatic  wheel  prew- 
es.     The  next  division  of  the  catalogue  is  devoted  to  lathes,  inchi<I- 
ing  all  sizes  from  the  Pratt  &  \Miitney  bench  lathe  to  the  miussivc 
Bement  125-in.  crank  shaft  lathe.     The  variety  of  heavy  lathes 
.shown  is  especially  complete.     Besides  the  standard  lathes,  a  num- 
ber of  special  lathes,  including  pulley  lathes,  turret  lathes  and  auto- 
matic screw  machines  are  shown.     Fifty  pages  are  devoted  to  plan- 
ing machines,  and  a  specially  large  variety  of  heavy  planers  arc 
shown.     Various  methods  of  driving  by  magnetic  clutches  and  mo- 
tors mounted  on   the  top  of  housings  are  illustrated.     The  larje 
portable  rotary  planers  are  among  the  most  interesting  machines  de- 
scribed in  this  section  of  the  catalogue.     These  machines  are  self- 
contained,  the  motor  being  mounted  on  the  saddles.     The  largest 
has  a  swing  of  120  ins.  and  is  arranged  so  that  it  can  be  lifted  ti.v 
a  crane  and  placed  in  any  position  on  a  floor  plate.     Slotting  ma- 
chines and  milling  machines  take  a  large  number  of  pages;  several 
very  handsome  full  page  illustrations  being  devoted  to  work  done 
on  the  Pratt  &  Whitney  thread  milling  machines.     A  large  numlMP 
of  heavy  drills  are  shown,  including  vertical  drills,  radial  drills  and 
multiple  drills.     Among  the  most  interesting   pages   in   the  cat;i- 
logue  are   thase  devoted  to  boring  machines.      First  are  the  hori- 
zontal boring  machine.s  which  include  all  varieties  of  boring  ma- 
rhines  in   which   the   work  remains  stationary     the  cutting  beins 
done  by  revolving  cutters,     A  jiarticularly  complete  line  of  floor 
boring  machines  or  horizontal  boring,  drilling  and  milling  machines 
are  shown,  including  everj'  conceivable  variety  of  the.se  machinp.-^. 
Fifty  p.iges  are  devoted  to  boring  and  turning  mills.     Here  again, 
ilie  large  mills  are  most  interesting,  but  more  space  has  been  devotH 
to  describing   the  smaller   machines.      The   16-ft.   and   20-ft.   mills 
are   particularly    massive.      Following,  the   section   on   boring   aii'l 
turning  mills   are  a  few   pages  devoted   to   miscellaneous   maehiii' 
tools,  and  then  comes  a  very  complete  line  of  boiler  shop  machin- 
ery,   including   plate   planers,    bending   rolls,   punching   and   shear 
ing  marhines,  hydraulic  i»n'.s.s&s.  steam  and  hydraulic  riveters.     In 
the  latter  part  of  the  catalogue   the  full  line  of  Bement  steam  ham- 
mers is  illustrated,  together  with  a  niuuber  of  installations  of  NII*-^ 
ele«tric  traveling  cranes.     The  last  pages  arc  devoted  to  the  smy'! 
tools  made  by  I'ratt  &  Whitney  (^'ompany.     In  the  arrangement  <•!' 
the  catalogue,   particular  care   has   been   taken    to  i)ut   the   varioi-- 
machines  in  their  logical  order;  .so  that  any  machine  can  be  four  i 
without    reference  either  to  the  table  of  contents   in   the  front   •  ! 
the  book  or  the  complete   index  at  the   ba<'k.      Metric  as   well     •■ 
Knglisli  tliiiieusions  are  given  Ihroughoul  and  code-words  are  plao 
tmder  each  machine.     The  whole  catalogue   is  a  particularly  gO'  ! 
piei'e  of  jjress  work,  the  ctits  coming  out  with  great  sharpness  ai 
clearness.     Some  idea  of  the  size  of  the  book  can  be  obtained-  frc 
the  fact  that  it  weighs  alioiil  10  pounds,  the  entire  edition  amom; 
iiig  to  I't  tons  of  catah>guos.     While  the  catalogue  is  not  intend* 
for  general   distribution    it    will   be  gladly  sent   to  users   of  hea' 
iiiachiue  tools. 


.Manual  of  .Viiiericaii  Street  Uailways.  Reprinted  from  Poor 
Maniml  of  Railroads  for  100.*}.  Publushed  by  Poor's  Railro: 
Alaniiai  Company,  «»,S  William  street.  New  York,  .lanuary,  lO^"' 

This  is  a  reprint  in  i>amphlet  form  of  the  statistics  of  city  a' 
suburban  electric  and  other  surface  and  elevated  railwa.vs  whi' 
liave  appeared  in  the  thirty  sixth  annual  volume  of  Poor's  Man"" 
It  also  conlains  a  summary  of  street-railway  mileage,  equipmf 
and  capitalization. 


AT.  1904. 


AMERICAN   ENGINEER   AND   RAlt.ROAD   JOURNAL. 


201 


Sr.  Loois  Exposition.  A  scry  accurate  idea  of  tbe  great  ex- 
•siliuii  SMuu  lu  be  upeue<l  at   St.   lA>ui»  is  given  ia  uu  attractive 

..i.klel  of  4U  pajjes,  with  Hue  t-ugraviuys  ami  au  «'xeelient  map  of 

c  jrroiiuds,  wliicb  lias  beeu  prepared  tor  ili.siribution  by  tbe  Uutituu 

Miiiii*'   Ivailruad.       It    will   be   mailed   free  uii   applitutiou   li>  Mr. 

».   .J.   Flauderis,  general   paisseiiger  and    licket    agent   of   this   ruad, 

'.o.stou.  .Mass. 


jEi-ficKY  MAcuiAiiKY. — Id  i\   little  pampblet  of  28  pages  desig- 

.  lied  OS  "Circular  No.  73,"  tbe  Jeffrey  Manufacturing  Company 

,>t  Columbus,  uiiio,  £urni.she^  a  .summary  of  its  specialties  in  con- 

•. rviug  uiacbincry  for  every  kind  of  service  on  railroads,  in  miue^i, 

,].imifacturiug    establisbiuenUs     and     in    engineering    construction 

work.     Each   special   application    is   illustrated    from    pbotograpbs 

iijL   actual   construction    and   tbe   catalogue.s    in    wbicb   detailed   in- 

„l(*rmation   is  given  are   referred   to   by   numbers. 


r.NKi  MATic  IIoisTs. — A  catalogue  of  pneumatic  lioists  has  been 
iireive<l  from  tbe  Cliicago  Pneumatic  Tool  Company.  In  '.\2  pages 
ii  illiLsirates  and  describes  pneumatic  boi«t  motors,  general  hoists, 
ilaia  for  hoists,  general  hoists  and  trolleys  combined,  stationary 
winding  drums,  cylinder  air  hoists,  telescopic  air  hoi;sts,  air  cranes 
;iud  elevators.  The  pampblet  is  designated  as  their  special  hoist 
<  aialogue.  It  is  printed  on  tine  white  coated  enamel  paper  and  it 
presents  all  the  information,  including  consumption  of  air,  which 
a  purchaser  needs  for  ordering  these  labor-saving  devices. 


ELEtTiuc  Coal  Mimag  I'la.nt. — In  their  Bulletin  Xo.  -4,  the 
Jeffrey  iklanufacturing  Company,  Columbus,  Ohio,  present  a  well^ 
uritten  paper,  by  Mr.  Sanford  15.  Belden,  showing  the  enormous 
returns  which  are  obtained  upon  investments  in  electric  coal  min- 
ing equipment.  This  pamphlet  gives  what  people  want  to  know, 
the  facts  upon  which  to  biise  the  appropriation  of  money  for  tbe 
iiuroduction  of  improved  machinery  and  methods.  It  also  presents 
approximate  custs.  This  is  the  highest  type  of  literature  of  this 
character. 


Uailw  AY  MoTiXK-l'oWKK  ExFK-NSEs. —  Under  tliis  title  the  Falls 
Hollow  Staybolt  Company  have  issued  a  pamphlet  containing 
quotations  from  prominent  motive-power  officials  and  observations 
»u  the  staybolt  problem  from  the  pen  of  Mr.  John  Livingstone,  of 
Montreal.  This  little  pamphlet  presents  in  convenient  form  a  lot 
'if  information  concerning  staybolts  which  should  be  brought  to  tbe 
attention  of  every  motive-power  official  in  the  country.  Copies  will 
be  furnished  on  application  to  the  Falls  Hollow  Staybolt  Company, 
Cuyahoga  Flails,  Ohio. 


"TuitKE  ScoKE  Years  and  Ten.  A  Recobd  of  Steady 
Geowtu." — This  is  the  title  of  a  beautifully  arranged  pamphlet 
that  has  recently  been  issued  by  the  Fairbanks  Company,  com- 
ini'morating  the  seventieth  birthday  of  the  company  and  also  pre- 
st'iiiing  an  interesting  general  survey  of  the  magnitude  of  its  busi- 
ue.ss.  Ten  branch  houses  in  the  United  States  are  illustrated  and 
live  in  Canada  and  England.  No  better  idea  can  be  gained  of  the 
'■xtent  of  the  business  of  the  Fairbanks  Company  than  by  glancing 
through  this  pamphlet. 


U'KSTiNuuousE-l'Ajisoxb  Steam  Tukbine. — A  new,  compre- 
li'iLsive  and  exceedingly  interesting  catalogue  of  these  steam  tur- 
bines ha.s  been  distributed  by  the  Westinghouse  Company's  Publish- 
ing Department.  It  illustrates  tbe  construction  and  installation  of 
ihese  turbines,  and  in  well-written  chapters  presents  the  history, 
Ut'velopment,  commercial  features,  records  of  tests,  and  statements 
of  advantages  of  these  remarkable  power  producers.  Among  the 
"ugravings  Ls  a  striking  comjiarison  of  the  size  of  5,000-kw.  direct- 
<  i»nn«'«t«'<l  jrenerating  units  of  the  reciprocating  and  turbine  types. 


.^).metiiin(;  Pneumatic.^ — Is  the  title  of  a  monthly  magazine, 
I'ublished  by  the  Chicago  Pneumatic  Tool  Company.  It  is  de- 
\(»tpd   to   the   interests   of  pneumatic  appliances   and   their   motive 

'"wer.  The  -\pril  number  contains  de.scriptive  articles  on  the 
'{•'dfiebl  pneumatic  saw.  a  new  design  of  single  stage  air  compres- 

'T,  the  >ise  of  penumatic  hammers  in  boiler  work,  in  stone  working 
'  stablishments.  the  long-stroke  hammer  in  gold  mining,  and  .several 
"•nvenient  foundry  tools.  This  magazine  will  be  forwarded  gratu- 
"ously  to  anyone  interested  in  the  field  which  it  covers.  Addrass, 
'  liicago  Pneumatic  Tool  Company,  Fisher  building,  Chicago,  III. 


I>K1V1.\U  Chains. — The  Joseph  Dixou  Crucible  Company,  Jersey 
City,  N.  J.,  have  issut-d  a  leatlei  on  tbe  subject  of  tbe  proper  care  of 
driving  t-hain.s.  This  conttMii.s  ilio  lubrication  of  cbaia^  with  a 
special  compound  mauufacunvd  by  them,  wbicb  exi»ernMu»'  ba>. 
proven  tu  be  more  satisfactory  for  this  purpose  than  any  other  they 
have  used.  The  leatiet  also  states  the  importance  of  keeping  driving 
chains  clean.  In  view  of  the  fact  that  chain  driving  is  now  bec-om- 
ing  yuite  general  in  connection  with  inotor-driveu  machine  itMiU, 
this  subject   wll  interest  many  of  our  readers. 


SToitACJE  Baiteuy  Industbial  LOCOMOTIVES. — In  their  new  llul- 
leiin  No.  5,  the  Jeffrey  Manufacturing  Company  present  the  ad- 
vantages of  storage  battery  locomotives  for  working  about  the 
yards  and  buildings  of  industrial  establishments.  It  illustrates 
some  of  the  different  types  of  equipment  for  this  purpose  which 
has  become  a  necessity  in  large  plants.  The  ffexibility  of  this  form 
of  locomotive  renders  it  specially  adapted  to  this  purpose  and  there 
is  no  tire  ri.sk  in  using  these  locomotives  in  and  around  build- 
ings. The  pampblet  includes  extracts  from  a  paper  read  by  Mr. 
F.  L.  Sessions,  before  the  .Vmcricau  Institute  of  Electrical  Engi- 
neers. It  is  the  best  presentation  of  the  subject  available  any 
where. 


AilElUCA.N  SUEEi  iV  Tl.N  I'iAXE  CuMl'A.NV. — Two  ar^i^lic  book- 
lets have  been  issued  by  the  American  Sheet  Steel  and  tbe  Ameri- 
can Tin  I'late  companies.  These  contain  a  brief  history  of  iron  and 
its  application  to  rooting ;  instructions,  "How  to  Construct  a  Tin 
Itoof,"  and  a  large  amount  of  tabulated  technical  information  con- 
cerning black  and  galvanized  iron  and  steel  sheets,  rooUng  tin  and 
similar  products  for  use  of  builders.  These  will  be  sent  upon  ap- 
plication to  Air.  \V.  C.  Cronemeyer,  advertising  agent  of  the  .Vmer- 
ican  Sheet  A;  Tin  Plate  Company,  Pittsburgh,  Pa. 


The  Ke  Is  Uut. — Fishing  in  the  streams  of  Maine  has  begun, 
and  sportsmen  are  beginning  to  plan  their  trips  to  the  In-autiful 
regions  of  Maine,  which  offer  so  much  for  them.  In  N«'w  Hamp- 
shire, Lakes  Winnipesaukee  and  Sunapee  and  Newfound  Lake  take 
the  lead ;  but  there  are  hundreds  of  smaller  ponds  and  lakes,  and 
numerous  trout  brooks  besides.  Vermont  has  Chaplain,  Mem- 
phremagog  and  Willoughby,  all  prolihc  haunts ;  while  away  over 
the  border  line  in  Quebec,  New  Brunswick  and  Nova  Scotia  are 
manj-  famous  reports.  For  2  cents  in  stamps  the  Boston  &  Maine 
Passenger  Deiiartmeni,  Boston,  will  send  their  illustrated  booklet, 
"Fishing  and  Hunting,"  which  describes  the  Hshing  and  gaming 
section  of  northern  New  England  and  Canada;  also  another  book- 
let, invaluable  to  tbe  sportsman,  with  tlie  lish  and  game  laws  for 
1UU4  of  Maine,  New  Hampshire,  Vermont,  Massachusetts,  Quebec, 
Nova  Scotia,  New  Brunswick  and  Newfoundland. 


Cbandall  Packings — Is  the  title  of  a  54-page  pamphlet  de- 
scribing and  illustrating  the  various  kinds  of  packings  manufactured 
for  steam,  ammonia  and  hydraulic  machinery  by  the  Crandall  Pack- 
ing Company,  Palmyra,  New  York.  This  company  has,  in  its  ex- 
perience of  20  years,  developed  a  large  line  of  packings  using  rub- 
ber and  its  various  compositions.  The  descriptions  include  ex- 
pansion, sectional  ring,  spiral,  high  pressure  ring,  high  pressure 
coil,  marine,  valve  rod  and  hydraulic  packing  for  a  variety  of  ser- 
vices. They  also  include  special  steam  hammer  ring  packing  for  all 
forms  of  rods  and  many  other  special  kinds.  Our  readers  will  be 
particularly  interested  in  the  air  pump  and  throttle  stem  packing, 
which  Ls  manufactured  especially  for  packing  locomotive  air  pumps 
and  throttles.  It  is  furnished  in  sets  for  the  steam  and  air  ends 
of  pumps  and  is  made  to  perfectly  fit  the  rods  and  boxes,  tbe  num« 
ber  of  rings  being  just  sufficient  to  fit  the  pumps  without  cutting. 
This  packing  ha.s  been  adopted  by  many  of  the  leading  railroads. 
The  pamphlet  describes  sheet  and  other  packing,  the  line  being 
complete  for  the  puri>oses  mentioned.  The  company  has  offices  at 
12:J  Liberty  street.  New  York,  and  30  La  Salle  street,  Chicago. 


The  Sakktt  Car  Heating  and  Lighting  Company. — This 
company  has  recently  i.ssued  a  new  edition  of  its  map  of  the  United 
States,  showing  the  locations  of  Pintsch  gas  plants  and  the  rail- 
roads using  the  gas  in  the  various  States.  The  centers  for  ga» 
supply  are  practically  all  the  large  railroad  centers  of  the  country. 
Accompanying  this  is  a  small  pamphlet  containing  a  directory  of 
Pintfscli  plants,  giving  the  name  and  addre.ss  of  the  one  in  charge 
of  the  plant.  In  case  a  car  leaves  any  point  with  an  insufficient 
supply  of  gas  or  with  equipment  which  requires  attention,  the  next 
works  on  (he  route  may  be  notified  by  wire  and  proper  attention  may 
be  given.     This  indicates  the  systematic  methods  of  this  company. 
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A  li^t  sbuwiug  Ibe  prugre&>u  uf  the  Pintuch  equipment  up  to  the 
eud  u£  la;st  year  indieuteti  that  there  are  now  HO  gas  plants  ia  the 
United  States.  75  in  Germany,  87  in  England  and  u  total  of  37- 
plaut^  all  over  the  world.  The  li»t  ukio  shows  that  (jiermauy  ha^i 
45,200  cars  lighted  with  this  gas;  England,  21,100;  the  United 
States,  22,24a  and  that  the  total  number  all  over  the  world  is 
12ii,Sbl  cars,  la  Germany  5,583  locomotives  ure  so  lighted.  The 
number  of  I'intscb  gas  buouys  and  beacons  is  1,42G.  This  form  of 
help  to  harbor  and  river  navigation  is  recognized  as  indispensable. 
Another  recent  publication  of  this  company,  "Directions  fur  Man- 
agement and  Catechism  of  Steam  Heating  Apparatus  on  Trains" 
is  also  worthy  u£  note.  It  is  u  little  book  of  putket  size  containing 
in  concise  form  directions  for  the  management  of  steam  heating 
apparatus  of  trains,  making  up  trains,  regulation  of  temperature 
and  changing  of  engines,  in  the  catechism  proper  are  questions 
and  answers  relative  to  the  description  of  the  apparatus,  operation 
and  care  of  it  aud  respousibility  of  eiuplo^'es.  Tlie  cuteobism  cou- 
stitut«s  a  much  needed  iuiio\atiou  lor  the  proper  education  of  em- 
ployes, the  use  of  which  will  contribute  greatly  to  the  proper  use 
of  the  apparatus  and  therefore  to  the  comfort  of  travelers.  The 
oquipmeut  slaU'ment  already  referred  to  includes  2.20i>  cars  equipped 
with  Pintsih  light  and  2,i>G4  cars  equipped  by  this  company  with 
sieam  beat  la>;t  year.  In  counectiou  with  the  introduction  of  2-in. 
train  pipes  in  place  of  1  ',:;-iu.  these  people  have  developed  their 
coupler  No.  U20-A,  which  is  furnished  with  IV^  or  lV4*iii-  gaskets, 
as  desired.  This  coupler  has  straight  ports  and  a  substantial  and 
simple  locking  device. 


NOTES. 


Mr.  John  L.  Weeks,  treasurer  and  general  mauager  of  the 
American  Steam  Gauge  and  Valve  Manufacturing  Company,  died 
April  2.  He  had  been  connected  with  this  company  for  over  thir- 
teen years,  aud  he  will  be  greatly  missed  in  the  company  and  by  a 
large  circle  of  friends. 


The  Walter  A.  Zelnicker  Supply  Company,  of  St.  Louis,  have 
just  received  a  large  order  for  their  double-clutch  car  movers  from 
a  large  export  company  of  New  York  for  shipment  to  foreign 
countries. 


Baldwin  Locomotive  Works. — The  Chicago  offices  of  the  Bald- 
win Locomotive  Works  and  the  Standard  Steel  Works  have  been 
moved  to  rooms  623  and  625  Railway  Exchange  Building,  Chicago. 


CoRKiNGTON  Air  Brake. — The  new  Cole  four-cylinder  balanced 
compound  locomotive  built  by  the  American  Locomotive  Company 
for  the  New  York  Central  Railroad,  and  illustrated  in  this  issue,  is 
equipped  with  the  Corrington  consolidated  engineer's  valve. 


The  Dekuy-Collard  Book  Ci.ub. — A  new  plan  for  selling  books 
on  the  installment  basis  has  been  arranged  by  the  Derry-Collard 
<  'ompany,  250  Broadway,  New  York.  Those  who  are  interested  in 
a  convenient  method  of  securing  technical  books  with  easy  payments 
should  send  for  a  copy  of  the  circular  describing  the  plan. 


The  Canadian  Westinghouse  Company,  Limited,  of  Hamilton, 
Canada,  have  recently  engaged  Mr.  C.  C.  Starr,  who  was  formerly 
connected  with  the  Grm  of  John  Starr,  Son  &  Company,  to  act  as 
their  representative  in  the  Maritime  Provinces,  with  headquarters 
ut  l.'{4  (iranville  street,  Halifax,  N.  S. 


The  T.  H.  Symington  Company. — April  1  this  company  made  a 
change  in  its  sales  department  in  the  Chicago  territory,  which  has 
t>een  handled  by  their  agents,  the  Railway  Appliances  Company. 
The  T.  II.  Symington  Company  now  has  its  own  office  in  room  315, 
Railway  Exchange,  Chicago,  which  is  under  the  charge  of  Mr.  E.  H. 
Symington,  general  Western  sales  agent. 


Crocker-Wheeler  Co. — These  manufacturers  of  electric  gener- 
ators and  motors  will  on  May  10  open  a  branch  office  in  the  Hi- 
bernia  Bank  building.  New  Orleans.  Mr.  W.  P.  Field,  of  the  St- 
Louis  office  of  the  company,  will  be  the  representative  in  charge. 
Although  there  are  fifteen  Crocker- Wheeler  branches,  from  Boston 
to  San  Francisco,  including  St.  Louis  and  Atlanta,  this  new  office 
has  been  made  necessary,  to  accommodate  the  steadily  increasing 
aiarket  for  electric  machinery  in  the  South  and  Southwest. 


KKNNico-rr  Watek  SoriENKU  C!oMrANY. — This  company  Im 
luoved  into  its  new  quarters  in  room  525.  527  and  52U,  in  the  uc 
Kailwuy  Exchange  building,  loruer  .lacksuu  and  Michigan  BuuK 
\ard,  Chicago.  This  magniticeut  new  office  building  briugs  logetht- 
a  large  number  of  railroad  offices  aud  headquarters  of  couceru- 
closely  associated  with  railroad  business  in  Chicago. 


TuE  Mamolitu  Carbon  Paint  Company. — This  company  ha.- 
iucreased  its  capital  stock  to  $200,000  for  the  purchase  of  the  plain 
of  the  Iridian  Paint  Company  and  has  moved  its  offices  in  Cin 
ciuiiati  from  the  Johnston  building  to  the  building  formerly  occn 
l>ied  by  the  iridiau  Paint  Company.  Mr.  A.  B.  Burtis,  managei 
ol  the  Mamoiith  Carbon  Paint  Company,  states  that  extensive  im 
piovemeuts  are  to  be  made. 


AuuuRN  Ball-Bearino  Company. — This  company  has  removt.i 
its  maiu  ollice  and  works  from  Auburn  to  IS  Commercial  streei 
KtH-hester,  N.  Y.,  where  greatly  improved  and  extended  facilitit.-. 
are  available  to  take  care  of  their  increasing  business.  They  manu 
laiture  bull  hearings  of  all  kinds,  ball  thrust  washers,  propeller 
beariugs,  aligning,  step  and  pedestal  bearings,  :iiid  a  large  number 
of  trausmission  specialties.  Mr.  Mark  1).  Kuowltou  is  president. 
Mr.  Henry  La  Casse  vice-president,  and  Mr.  Frederick  Kirk 
Kuowlton  secretary. 


Crocker- Wheeler  Co. — This  company  has  doubled  its  capital 
stock,  which  is  now  $2,000,000.  The  company  has  had  a  remark- 
able career,  and  those  who  are  acquainted  with  its  history  will  uoi 
be  surprised  to  learn  that  its  growth  has  required  this  increa.se  ol 
capital.  It  was  organized  in  1SS2  by  Dr.  Schuyler  S.  Wheeler  and 
Prof.  Francis  B.  Crocker,  with  a  comparatively  modest  beginning. 
After  vigorous  and  rapid  growth  it  now  has  tifteen  branch  offices 
from  Boston  to  San  Francisco,  aud  does  a  very  large  business  in 
electrical  power  apparatus.  The  capitalization  was  several  times 
increased  until  in  isyy  it  had  become  $1,000,000.  Its  rapidly  ex- 
tended business  has  made  it  necessary  to  double  this  amount. 


The  Allis-Chalmers  Co.,  Milwaukee,  Wis. — This  company 
has  recently  greatly  extended  its  business  by  taking  up  the  building 
of  gas  engines,  steam  turbines,  hydraulic  aud  electrical  machinery, 
in  addition  to  the  class  of  output  for  which  its  several  works  have 
for  many  years  been  well  known,  viz. :  the  construction  of  recipro- 
cating engines ;  pumping,  rolling-mill  and  blowing  engines ;  flour- 
mill,  saw-mill,  rock-crushing  and  cement  machinery;  also  ma- 
chinery for  manufacturing  perforated  metals.  An  additional  de- 
partment of  publicity  has  just  been  organized,  with  Mr.  Arthur 
Warren  as  manager.  This  department  has  its  headquarters  at  the 
offices  of  the  company  in  Milwaukee,  Wis. 


B.  F.  Sturtevant  Co.'s  New  Plant. — Since  the  removal  of  the 
foundry  and  pattern  departments  from  the  old  plant  at  Jamaica 
Plain  to  the  extensive  new  quarters  at  Hyde  Park  the  moving  of 
the  other  departments  has  progressed  satisfactorily.  The  fan. 
heater  and  electrical  departments  have  already  been  installed,  and 
the  machine-shop  equipment  is  well  advanced.  All  the  machinery  in 
the  plant  will  be  of  the  most  modern  and  approved  types,  and  com- 
plete systems  of  cranes  and  industrial  railways  will  contribute  to 
accurate,  rapid  work  at  a  minimum  cost.  In  the  handsome  office 
building  the  publication  department  is  generously  provided  for,  and 
it.s  e<]uipment  includes  a  pressroom  and  storage  space  for  paper 
stock  and  printed  matter.  This  comi)any  has  for  several  years 
maintained  a  printing  plant  of  its  own,  aud  Ls  now  handling  all  of 
this  work  itself  excepting  engraving. 


Allis-Cjialmers  Co. — Mr.  Ervin  Dryer  has  resigned  his  posi- 
tion with  the  WcMtinghouse  Electric  and  Manufacturing  Company 
and  has  accepted  an  appointment  with  the  Allis-Chalmers  Com- 
pany. Mr.  Dryer's  connection  with  the  Westinghouse  Company 
extended  over  a  period  of  sixteen  years.  He  is  one  of  the  most 
competent  salesmen  in  the  electrical  and  mechanical  field,  and  his 
wide  acquaintance  throughout  the  Western  part  of  the  United 
States  will  be  of  great  service  to  the  Allis-Chalmers  Co.  in  the 
extensive  new  developments  which  they  have  imdertaken.  Mr. 
Dryer  has  already  entered  upon  his  new  duties  with  the  Allis- 
Chalmers  Co.,  and  his  headquarters  will  be  at  their  offices  in  the 
New  York  Life  building,  Chicago.  He  will  give  his  attention  to 
their  engine  work,  as  well  as  to  the  sale  of  Bullock  electrical 
apparatus,  which  the  Allis-Chalmers  Co.  now  control  through  their 
acquisition  of  the  Bullock  Elcctricnl  Manufacturing  Company,  of 
Cincinnati. 
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FOUR-CYLINDER  DE  GLEHN  COMPOUND  LOCOMOTIVE 


4-4-2-TYPE. 


Pabis-Oeleans  Railway  of  Fbance. 


WITH    AX    INSET. 


There  is  now  running  on  the  Pennsylvania  Railroad  a  4-4-2- 

y!)e,  De  Glehn  compound  locomotive,  built  especially  for  that 

">a(l  at  the  Belfort  works  of  the  Society  Alsacienne  de  Con- 

t ruction   Mechaniques.     This  locomotive  was  ordered  by  the 

I'ennsylvania  in  order  to  make  an  experimental  study  of  the 

.vpc  which  has  made  such  remarkable  records  abroad  and  has 

"f^n  adopted  as  standard  construction  by  all  the  leading  rail- 

itys  of  Prance.   As  large  a  locomotive  of  this  type  as  could  be 

'ained  was  desired  and  as  there  was  insufficient  time  before 

'<>  opening  of  the  St.  I>ouis  World's  Fair  for  a  special  design 

be  prepared,  the  locomotive  was  built  from  the  drawings  of 

•^  heaviest  De  Glehn  passenger  engines,  those  running  on  the 

Mis-Orleans  railway. 

Through  the  courtesy  of  M.  Solacroup  of  the  Paris-Orleans 

^'Iway  and  M.  A.  G.  De  Glehn,  of  the  Soci6t6  Alsacienne  de 

"iistruction  Mechaniques,  general  drawings  of  this  engine   are 

"^■sented  In   this  journal.     While  the   illustrations  show   the 

<^ris-Orleans  locomotive,  they  also  indicate  the  construction, 

'♦b   the  exception  of  a  few   relatively   unimportant  details, 

'he  Pennslyvania  locomotive.    A  somewhat  smaller  design, 

^   of  the   heaviest   passenger   locomotive   on   the   Northern 

ilway  of  France,   is  now  in  service  on  the  Great  Western 

'Iway,  in  England. 


This  locomotive  is  unique  in  representing  a  continuous  and 
systematic  development  of  the  four-cylinder  compound  on  the 
divided  and  balanced  principle,  which  Mr.  De  Glehn  began  in 
1885.  It  has  steadily  increased  in  favor,  and  is  unquestionably 
the  most  advanced  type  of  locomotive  in  use  in  Europe,  yet 
there  is  not  a  single  patent  on  any  part  of  its  construction. 

Very  little  that  is  new  can  be  said  al>out  the  De  Glehn  com- 
pound at  the  present  time.  Articles  by  Messrs.  De  Glehn  and 
Herdner,  in  this  journal,  in  September  and  Dettember,  l^^^l.  and 
January  and  December,  1903.  clearly  state  the  principles 
involved.  This  design  was  not  developed  with  special  reference 
to  fuel  economy  aione,  but  this  was  an  incidental  advantage 
sought.  The  object  was  to  obtain  the  utmost  possible  capacity 
within  a  limited  weight. 

For  a  locomotive  weighing  tj5  tons,  to  haul  in  regular, 
everyday  work,  370  tons  behind  the  tender,  a  distance  of 
184  miles,  from  Paris  to  Calais,  in  three  hours  and  ten 
minutes,  with  one  intermediate  stop,  and  do  this  on  a 
coal  consumption  of  SS'^  pounds  per  mile,  is  one  result  ob- 
tained by  this  system.  In  this  run  there  is  a  fiftee^i-mile  hill 
of  one-half  of  one  per  cent.,  and  23  miles  of  one-third  of  one 
per  cent.  There  are  four  other  hills  of  nearly  one  per  cent., 
one  of  which  is  seven  miles  long.  Under  these  conditions  on 
the  Northern  Railway  of  France,  with  a  locomotive  lighter  than 
the  one  herewith  illustrated,  a  steady  speed  of  fifty-six  miles 
an  hour  is  maintained,  on  the  one-half  per  cent,  grades  and 
1,500  horse-power  sustained.  The  maximum  speed  in  this  run 
is  never  allowed  to  exceed  seventy-five  miles  per  hour.  It 
would  be  difficult  for  American  railroads  to  match  this  work 
with  a  locomotive  of  this  weight. 

Word  has  just  been  received  that  one  of  the  Paris-Orleans 
engines,  which  is  exactly  like  the  one  illustrated,  has  just 
indicated  1,900  horse-power,  at  70  miles  per  hour,  with  350  tons 
behind  the  tender,  the  drawbar  pull  at  that  speed  being  7.350 
pounds.  It  must  be  remembered  that  this  engine  weighs  only 
80  tons.  Mr.  Sauvage  in  his  recent  paper  before  the  Institution 
of  Mechanical  Engineers  of  England  stated  that  one  of  the 
Paris-Orleans  engines  hauled  350  tons  (behind  the  tender)  for 
200  miles  at  an  average  speed  of  55  miles  per  hour,  and  for  73 
miles  the  average  speed  was  63  miles  per  hour.  ^  rom  in- 
dicator diagrams  the  effective  power  was  from  1,200  to  1,800 
horse-power,  the  water  consumption  being  not  more  than  24 
pounds  per  indicated  horse  power  per  hour,  as  an  average 
from  a  number  of  experiments.  The  boiler  evaporated  7.7  , 
pounds  of  water  per  pound  of  coal. 

The  essential  principles  of  this  type  are:  1.  Four  cylinders, 
the  low  pressure  between  the  frames  and  underneath  the  smoke 
box.  being  coupled  to  the  leading  crank  axle;  the  high  pressure 
l>eing  outside  the  frames  and  further  back,  coupled  to  the  rear 
driving  wheels,  thus  dividing  the  stresses  of  the  cylinders 
upon  the  axles  and  the  cylinders  upon  the  frames  and  balanc- 
ing the  reciprocating  parts.  2.  Each  cylinder  has  its  own  valve 
and  valve  gear,  the  high  and  low  pressure  valves  being  con- 
nected to  separate  reversing  screws,  which,  however,  may  be 
coupled  together  in  their  operation  from  the  cab.  This  renders 
it  possible  to  change  the  ratio  of  expansion  between  the  cylin- 
ders and  it  also  divides  the  work  which  each  valve  gear  has 
to  perform.  3.  A  starting  valve  admits  Iwiler  steam  to  the  low 
pressure  cylinders  and  oi>ens  the  high  pressure  exhaust  to  the 
atmosphere.  This  is  controlled  from  the  cab  and  makes  it 
possible  to  use  either  high  or  low  pressure  cylinders  alone  in 
case  of  a  break-down,  in  addition  to  the  function  of  increasing 
the  starting  power  of  the  engine. 

The  remarkably  fine  set  of  drawings  reproduced  in  the  inset 
accompanying  this  issue  must  be  allowed  to  speak  for  themselves, 
and  they  are  well  worthy  of  careful  study.  In  reproducing  the 
drawings  the  metric  system  units  are  retained  as  it  is  undesir- 
able to  attempt  to  translate  them.  Attention  is  called  to  the 
Walshaert  valve  gear,  with  two  eccentrics  on  the  <-rank  axle  for 
the  inside  cylinders  and  return  cranks  for  the  outside  cylinders. 
The  plate  frame  construction  is  exceedingly  interesting  in  the 
depth  of  the  plate  at  the  driving  boxes  and  its  reinforcement 
at  this  i>oint.    The  depth  here  is  nearly  35  in. 

The  bracing  of  this  frame  is   remarkable.       The   bracing 
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occurs  at  the  bumper,  at  the  low  pressure  cylinders,  a  box 
ca  la^  at  the  high  pressure  cylinders,  between  the  driving 
wheels,  in  front  of  th"-  fire  box  and  at  the  draw  casting.  Most 
of  these  braces  are  very  deep  and  they  will  permit  no  weaving 
or  twisting  of  the  frames.     This  frame  construction  is  flexible 
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horizontally,  very  stiff  vertically,  and  frames  seem  to  be  very 
free  from  breakage  in  France. 

Tlif  boiler  i.s  long  and  is  not  packed  full  of  tubes;  the  tubes. 
139  in  number,  are  14  ft.  5  in.  long  and  of  the  Serve  ribbed 
tyi»e  of  2  9-16  in.  inside  diameter.  The  tulie  spacing  providee 
plenty  of  room  around  the  group  for  circulation  of  water  be- 


tween the  tubes  and  the  shell.  This  is  shown  in  one  of  t 
sectional  drawings.  The  grate  has  a  sharp  slope  and  is  narro 
It  is  designed  for  coal  which  is  rather  better  than  ours,  a 
for  American  conditions  a  wide  fire  box  would  be  exceedinj^ 
desirable. 

The  smoke  box  is  perfectly  clear  of  obstructions.    It  has 
steam  pipes  or  diaphragm,  the  stack,  which  is  20 ^^  in.  at  i 
top  and  17%  in.  at  the  bottom  and  2  ft.  8%  In.  high,  is  exten<i 
downward  into  the  smoke  zox,  with  a  flaring  base.     The  ■ 
haust  nozzle  is  high  and  fltted  with  a  variable  exhaust  atta( 
ment;  as  used  in  France  this  device  is  invaluable.     The  stat 
has  a  plate  cover,  which  is  a  great  protection  to  the  fire  bo 
and  tubes  when  closed. 

In  this  particular  locomotive  the  low  pressure  cylinders  d' 
velop  somewhat  less  than  half  the  total  amount  of  work  an 
the  crank  axle  is  therefore  relieved  of  that  proportion  of  th 
work  which  it  would  have  to  do  if  all  four  cylinders  weii 
coupled  to  the  same  axle. 

The    reciprocating    parts    are   very    light.      The    crosshead 
weigh  238  pounds  each;  the  high  pressure  piston,  100  pounds; 
the  low  pressure  piston,  242  pounds;  the  high  pressure  main 
rod,  278  pounds;  low  pressure  main  rod,  425  pounds. 

An  examination  of  this  locomotive  is  convincing  of  two 
things:  First,  that  the  design,  as  a  whole  and  in  every  specific 
detail,  has  been  carefully  and  systematically  studied  and. 
second,  that  the  operation  of  such  an  engine  must  be  care- 
fully looked  after.  The  fact  is  that  American  roads  are  not 
up  to  the  handling  of  locomotives  like  this.  Instead  of  con 
demning  the  design  this  is  one  of  its  strongest  recommenda 
tions,  indicating,  as  it  does,  how  far  foreigners  are  in  advance 
of  us  in  the  handling  of  locomotives  on  the  road.  The  work 
which  the  French  engineman  gets  out  of  light  locomotives  is 
also  an  important  study  for  our  roads. 

American  railroad  men,  on  examining  these  drawings,  are 
sure  to  express  their  impressions  in  the  word  "complicated." 
There  is  no  question  of  the  fact  that  in  order  to  get  more 
work  out  of  the  weight  allowed  for  locomotives  more  compli 
cation  than  that  of  current  American  practice  is  absolutely 
necessary.  In  order  to  secure  the  necessary  results,  under 
present  conditions  of  train  operation,  it  is  necessary  that 
methods  of  treating  locomotive  running  repairs  should  be 
radically  improved,  even  for  present  simple  methods  of  con- 
struction. If  our  ordinary  locomotives  are  to  give  satisfactory 
service,  they  must  be  properly  maintained  and  methods  which 
are  really  adequate  for  the  proper  maintenance  of  ordinary 
two  cylinder,  single  expansion  locomotive  will  be  sufficient  for 
taking  care  of  more  complicated  machines.  The  trouble  is 
that  maintenance  methods  now  are  known  to  be  grievously 
at  fault,  and  must  be  improved  irrespective  of  improvements  in 
the  locomotive  itself.      v. 

There  is  nothing  about  a  railroad  train  as  complicated  as  th<- 
air  brake.  We  must  have  the  air  brake  and  must  maintam  it 
for  what  it  will  do.  If  by  complicating  the  locomotive,  mor* 
work  can  be  had  per  ton  of  weight,  the  complication  is  justific 
exactly  as  it  has  been  in  marine  and  stationary  practice.  Th' 
value  of  the  complication  in  this  particular  locomotive  wil' 
soon  be  ascertained  on  the  testing  plant  at  St.  Louis. 

GE.NERAL.    DIME.NSIONS.    DE    GLEHN    COMPOUND. 
PARIS  OKI. K.A.NS    AM)    PICNNHYLVANIA    RAll.KOAnS. 

Weight — On   drivinR   wheels 79.500  ll> 

On    truck      46,500  lb 

On   trailers 34.000  It) 

Total,  in  working  order .• 160,000  lb 

Tender,    loaded    132.500  Ib^ 

Wheel  IJase — Drivins 7  ft.   Vj  *'' 

Truck;    7  ft.  61^  in- 
Total,  engine 28  ft.  6Vi  '"- 

Tender 20  ft.  6  in^ 

Total,  engine  and  tender 59  ft.  5  in - 

I  )riving  wheels,  diameter 6  ft.  8  3-16  in- 

Truck  wheels,  diameter 3   ft.  1  13-16  in- 
Trailing  wheels,  diameter 5  ft.  11-16  in 

Cylinders — Diameter.. High-pressure,  14  3-16  ins. ;     low-pressure,  23'><i  in~ 

Stroke 25  3-l<!   i"^ 

Moilor,  straight  top — Diameter 4  ft.  11  '4  *"'' 

Pressure 227  Ib^ 

Tubes,  Serve,  ribbed — Inside  diameter 2  9-16  in 

Length    14  ft.  5%   *" 

Heating   Surface— Tubes    2.435.7  sq.  f' 

Firebox    1 81  1  ^1   T 

Total    2.616.8  sq.  f' 

Grate  area    33.9  sq   ft 

Capacity  of  tender Water.  5.500  gals. ;    coal.  22.000  lbs 
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,  .BE'  •  '  f  engine 42  ft.  8%  ms. 

HSu      of  tender 28  ft.  3V4   ins. 

f^nt     from  pilot  to  tender  coupler 70  ft.  11%  ins. 

Jf.  r-  engine 9  ft.  9 '/.'  ins. 

,,  ■  -  center  of  boiler 8  ft.  10  5-16  ins. 

ly,..    .,  ^Length  inside 10  ft. 

\V  ( •&  inside , »  «  >  •  •  ■  4  ft.  'A  in. 

<ri>;  V  aess  of  plates  (sides,  crown  and  back) %  in. 

jyKj'  fleets,  thickness  of »  ..'.  ».  4.  .•  • 1  5-16  ins. 

Valv.    :;oar  i'i:.l. .'. Walschaert's 

<(r ,      norts : 

High-pressure,  14%  x  1%  ins.;    low-pressure,  20 '^  x  2  1-16  ins. 

[.'.hail  <t  ports : 

■  .    High-pressure.  14%  *  3%   ins.;  low-pressure,  20V^  x  3%  'ns. 

I,  j^v-^. High-pressure,    %    in.;    low-pressure,  11-32  in. 

B<r(-nfric  throw..  . -High-pressure,  7  15-32  ins.;    low-pressure,  9  1-16  in. 
Valv«  ira'vel,  maximum: 

High-pressure,  5'/^  ins.;    low-pressure,  5  9-16  ins. 


Outside  lap  .;.-..:..  ^'t>.'...-.'.  ..^^ .High  and  low,  1  1-16  ins. 

L.ead,  full  forward  gear: 

High-pressure,  5-16  in. ;    low-pressure,  9-32  in. 

RATIOS,     DE     GLEHN     FOUR-CYLINDER     BALANCED     COMPOUND. 

.Maximum  tractive  force,  operating  simple   (lbs.) 18,270 

Maximum  tractive  force,  operating  compound   (lbs.)  ..,,..,*  .,^-     19,527 

Volume  of  two  high-pres.sure  cylinders   (cu.  ft.) .;..."..".. .         4.61 

Ratio  total  heating  surface  to  volume  hi gh-pres.su ro  cyHnders. .  .5.'>tt.24 

Ratio  low-pre.ssure  to  high-pressure  cylinder  volumes 277 

Tractive  weight  to  total  heating  surfa<e ......,.,,...*....    30  8.'> 

Tractive  weight  to  tractive  effort,  compound..j»  i,.;,;'^. ;..  V.;.v.  •  •  •      407 

Tractive  weight  to  tractive  effort,  simple ..,;,>-.  •!.-.k«V,. ..  .      4.35 

Tractive  effort  to  heating  surface,  compound;,  .i,...-^  ..»-•?«...  •      7.58 

Heating  surface  to  grate  area i /..'i>:^. ,  i';^, .,.  .  .  .    77.16 

Heating  surface  to  tractive  effort,   compound..;.*  .i-iM", -V *.....  .    13.19% 

Total  weight  to  total  heating  surface .  .......  ^ .  ..  .  .  .    62.09 

Tractive  effort  X  driving-wbeol  diameter  to  heating  surface 609.95 


BIG    LCXOMOTIVES     OVERLOADING     AND     LOCOMO- 
TIVE   FAILURES. 


In  order  to  ascertain  the  attitude  toward  and  the  apprecia- 
tion of  the  position  of  the  big  locomotive,  five  questions  were 
adriicssed  to  a  number  of  leading  railroad  oflBcials  as  follows: 

1.  Are  big  locomotives  satisfactory? 

2.  Are  locomotive  failures  increasing  as  the  size  of  locomo- 
tivps  increases  ? 

3.  If  so,  is  it  due  to  the  fact  that  the  locomotives  are  big, 
or  to  overloading  ? 

4.  Stated  generally,  is  it  not  good  policy  to  load  engines 
lightly  enough  to  get  an  average  speed  of,  say,  about  15  miles 
an  hour  when  business  is  heavy  and  to  load  them  heavily 
when  business  is  light? 

'j.  Given  a  distance  of,  say,  6  miles  between  side  tracks,  is 
not  the  capacity  of  the  road  limited  by  the  time  required  for 
the  slowest  train  to  make  this  distance  ? 

The  replies  constitute  a  remarkable  reflection  of  opinions 
fiom  some  of  the  best  operating  men  in  the  country.  What 
the.se  men  say  on  any  subject  will  be  eagerly  read,  but  their 
(ominonts  on  the  increasing  size  of  locomotives  and  its  effect 
oil  questions  of  operation  and  maintenance  must  be  considered 
as  specially  significant  of  the  necessity  for  proper  design,  oper- 
ation and  adequate  facilities  for  maintenance  of  big  locomo- 
tives. 


Delaware.  Lackawanna  &  Western  Railroad. 
'  Oiir  pxperienco  with  .such  locomotive'*,  being  the  .standard 
•"n^ojidjition  freight  engines  we  are  u.sinR  and  which  we  have  been 
'"'.vinu'  for  .several  yeans,  i.s.  I  think  I  may  say.  entirely  satisfac- 
'"I'.v.  We  are  .so  well  .satisfied  with  the.so  that  we  are  buying  more 
I'iifli  year  to  take  the  place  of  the  lighter  engine.s  we  arc  retiring 
from  .service. 

■J.  Our  experience  does  not  .show  that  locomotive  failure.s  are 
iiHT.  :i-<ing  as  re.sult  of  the  larger  power  we  are  using.  I  think 
I'liilialiiy  during  the  la.st  thnv  years  locomotive  failures  have  in- 
<ii;is;.'d  in  nniiiher,  a.s  compared  with  the  .similar  period  immedi- 
:ii.l>  ;. needing,  hut  my  view  of  thi.s  is  that  the  abnormally  large 
l<'iiii..Lr  JKUidled.  with  the  general  .shortage  of  power,  has  required 
Jjip  j'ailroads  to  run  their  locomotives  harder  and  with  less  atten- 
''""'  li  shops  and  round-houses  than  ^ireviou.sly.  and  a.s  a  result  of 
"'■  fo  get  increa.sed  mileage  out  of  them  in  thi.s  way  failures  on 
''  d  liave  appreciably  increased. 

is  quite  possible,  too,  that  the  desire  of  the  transportation 
n.'iit  to  get  as  much  .service  out  of  the  locomotives  when  on 
""        d  as  possible  has  led  to  their  being  overloaded  at  times,  and 
eoiir.se.  is  bound  to  re.sult  in  more  failures.  '   >lv 

■  tierally  speaking,  I  .should  say  that  it  i.s  not  good  policy  to 
•;:ino.s  to  an  extent  that  results  in  their  dragging  along  over 
•h  making  a  low  rate  of  speed  and  getting  in  the  way  of 
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rains.  As  a  result  of  our  practice  in  this  regard  we  feel 
'?<  better  to  give  a  fair  load  and  one  that  will  enable  slow 
Main.s  to  make  l.'i  to  18  miles  an  hour  running  between 
'•  "  and  thus  get  them  over  the  road  in  good  time.  More  ser- 
n  be  gotten  out  of  engine.s  and  crews  both  in  this  way  than 
i'lg  the  engines  to  the  very  last  limit.  Especially  is  this 
'iiies  having  as  heavy  traffic  a.s  ours, 

'•'ink.   without    question,    the   capacity   of   the    railroad    is 
'r)  a  great  extent  by  the  time  required  by  the  slowest  trains 
distances  hefweeu  (he  pa.s.sing  points  along  the  line. 

W.  H.  Truesd-vle,  President. 


Seaboard  Air  Line  Railway. 

1.  I  believe  there  is  great  economy  in  the  use  of  heavy  engine.s. 
The  maximum  economic  weight  of  the  engine  used  mu-st,  however, 
be  adjusted  to  the  conditions  under  which  traffic  is  moved.  I  do 
not  believe  it  would  be  economy  to  use  in  road  service  as  big  an 
engine  a.s  could  be  economically  used  on  mountain  grades. 

2.  Engine  failures  have  increased  with  increase  in  size  of  en- 
gines. I  do  not  know  whether  the  ratio  of  increa.se  in  engine 
failures  agree-s  with  the  ratio  of  increase  in  weight. 

3.  I  believe  the  increase  in  failures  with  big  engine*;  is  due  to 
overloading  and  increased  steam  pres.sure  carried,  in  comparison 
with  pressure  formerly  carried  by  engines  of  less  capacity. 

4.  It  is  economic,  and  therefore  good  i>olicy.  riot  to  load  heavy 
engines  in  excess  of  their  efficient  rating.  This  must  be  determined 
by  traffic  conditions.  When  the  movement  of  bu.sines.s  is  heavy 
a  lan?pr  tonnage  can  be  successfully  moved  by  reducing  the  engine 
rating  measurably.  When  traffic  is  light  engines  can  be  loaded 
economically  up  to  the  limit  of  their  efficient  rating. 

5.  The  capacity  of  a  railroad  is  limited  by  the  time  consumed  by 
the  slowest  train  moving  between  stations. 

J.  M.  Barr.  President. 


Norfolk  &  Western  Railway  Ck)MPANY. 

1.  The  larger  engines  now  in  use  are  not  only  satisfactory  but.  in 
my  oi)inion.  have  pro'-en  to  be  an  absolute  necessity.  becaiLse  the 
vastly  increased  traffic  would  have  been  congested  to  a  greater  ex- 
tent but  for  the  increased  train  load  and  relatively  decreased  train 
mileage  effected  by  increased  capacity  of  engines. 

2.  The  increased  size  of  locomotives  has  increa.sed  the  number  of 
engine  failures,  but  I  do  not  think  that  the  increase  has  been  out  of 
proportion  to  what  should  have  been  'anticipated  under  the  new  con- 
<litions  brought  about  thereby,  and  that  when  railways  have  ad- 
justwl  their  methods  and  facilities  to  the  new  conditions  requiring 
time  and  the  expenditure  of  money  the  failures  will  not  show  a  rela- 
tive increase.  The  increased  failures  are  also  due  to  the  improved 
method  of  loading  engines  up  to  their  «-apacity  from  the  beginning 
to  the  end  of  nms.  over  the  minimum  as  well  as  the  maximum 
grades,  which  has  been  efT<><ted  by  a  more  jierfect  system  of  helper 
and  pusher  service,  and  practiced  fo  a  greater  extent  since  the  intro- 
duction of  the  big  engines,  whereas  engines  formerly  were  fully 
loaded  onl.v  on  mountain  grades,  and  hence  were  very  lightly  loaded 
over  the  greater  distance  run. 

•S.  The  increased  failures  .ore  due  to  new  <onditions  refernyl  t«t  in 
answer  to  question  2.  v  - 

4.  In  m.v  opinion,  engines  should  be  Itiadod  up  tu  (heir  effeclive 
I'ating,  which  is  a  load  with  which  they  ••an  niak<'  maximum  sjteed 
with  cla.ss  of  freight  hauled,  while  under  wa.v. 

it.  In  my  opinion,  the  necessity  for  passing  sidincs  is  determined 
b.v  the  time  between  terminals,  hence  on  a  train  basis  the  capacity 
of  a  road  is  limited  by  the  time  consumed,  and  not  l»y  the  distance, 
between  side  tracks.  >';vV^ri.Vv  ;f;";v:  " 

. .  vii ;         t-  R.  JoHN.soN,  President. 


Buffalo,  Ro<hester  &  Pittsburgh  Railwjvy  Company. 

1.  As  big  locomotives  are  termed  to-day  weighing  anywhere  from 
•J.'!(».f»00  to  .^00.000  IKs..  we  have  none  of  these  which  could  be  con- 
sidered as  our  engines  weigh  only  about  1S0.O0O  lbs.  in  working 
order.  If  yo\i  assume  to  call  the^e  big  engines,  our  records  show 
them  to  be  ver.v  economical.  They  not  only  make  their  mileag«».  but 
the  cast  to  operate  them  per  mile  is  low.  Comparing  these  engines 
with  the  lighter  or  smaller  type  of  engines,  we  find  the  cast  for  re- 
piiirs^  coal  and  water  consumed,  arc  approxinoately  proportional  to 
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their  hauling  power.  The  oil.  wages,  and  various  supplies  cost  per 
mile  is  slightly  greater  for  the  larger  engines  than  for  the  smaller 
ones. 

2.  Our  exiKTienc-e  and  rworiLs  .show  that  we  have  no  more  fail- 
ure.s  with  these  engines  than  with  the  smaller  ones. 

:{.  In  our  oiiinion  it  is  a  goml  policy  to  load  engines  light  enough 
to  make  an  average  .spee<l  of  fifteen  miles  per  hour  when  business  is 

heavy. 

4.  Given  a  dist^moe  of.  say.  six  miles  between  side  tracks,  we 
have  but  one  or  two  pla«es  of  this  kind,  and  do  not  think  it  a  good 
policy  to  run  trains  so  slow  as  to  delay  other  traffic  on  the  line.  In 
our  opinion,  it  is  very  bad  policy  to  load  engines  down  to  such  an 
extent  as  will  cause  them  to  stall  or  make  very  slow  spee<l.  It  de- 
prives the  railroad  company  of  their  use  and  keeps  the  men  on  duty 
too  long  a  time  so  that  at  the  latter  end  of  their  trips  they  are  tired, 
naturally   indifferent  to  all  surroundings  as  well  as  to  their  own 

lives. 

A.  G.  Yates.  President. 


The  Wabash  Railroad  Compaxy. 

I  am  sorry  I  have  not  the  time  to  go  into  the  several  questions 
you  a.sk  thorotighly  and  answer  them  at  length  and  in  detail.  As  I 
iiave  not  the  time  to  do  this  I  am  practically  confined  to  a  categori- 
cal reply : 

1.  This  question  is  rather  indefinite  and  a  good  deal  like  the  ques- 
tion. "What  is  the  size  of  a  lump  of  chalk?"  I  presume,  however, 
you  refer  to  the  very  large  locomotives  of  from  ISO.OOO  to  200.000 
lbs.  on  drivers.  I  have  not  been  an  advocate  of  the  very  large  en- 
gine, the  rea.sons  for  which  are  numerous,  among  the  most  important 

being:  ^  i       j 

First:  The  large  increase  in  the  cost  of  car  repairs  due  to  hand- 
ling very  large  trains.  There  is  such  a  large  percentage  of  old  and 
light  cars  still  in  .service  that  it  is  difficult  to  make  up  a  train 
of  general  traffic  without  having  .several  such  cars  in  it.  and  with 
large  engines  these  cars  are  apt  to  cau.se  trouble.  Even  with  trains 
of  moclern  cars  the  damage  to  the  draft  timbers  and  risging  in  the 
starting  and  stopping  of  these  trains  is  con.siderable. 

Second:  The  track  and  maintenance  repairs  are  very  largely  in- 
erea.sed  by  the  running  of  untisually  heavy  engines.  The  saving  of 
a  few  cents  per  ton  mile  in  wages  of  trainmen  can  very  easily  be 
offset  by  increased  cost  of  track  maintenance  and  car  repairs. 

2.  Are  locomotive  failures  increasing  as  the  size  of  locomotives 
increases?  I  will  not  say  that  locomotive  failures  increase  as  the 
size  of  the  locomotives  increa.ses.  but  the  expense  of  maintaining 
and  repairing  locomotives  is.  of  course,  much  greater  for  large  than 
for  small  engines. 

.*?.  If  .so.  is  it  due  to  the  fact  that  locomotives  are  big  or  to  over- 
loading? Repairs  of  locomotives  ordinarily  are  due  to  the  use  made 
of  them.  If  they  were  not  n.sed  at  all  it  would  cost  no  more  to  keej) 
np  a  big  engine  than  a  small  one.  and  therefore  the  train-s  they  haul 
and  the  speed  at  which  they  are  r>in  and  the  .shocki  received  due  to 
heavy  trains  are  the  principal  elements  of  repairs  and.  of  course, 
the  effect  of  these  elements  is  practically  proportionate  to  the  size 
of  the  locomotives.  The  element  of  loading  is.  of  coiirse.  a  great 
factor  in  repairs,  as  an  overloaded  engine,  like  an  overloaded  man.  is 
iMMind  to  break  down  in  some  part  much  s<K»ner  than  it  would  if 
the  work  done  was  well  within  the  limits  of  the  power  of  the  loco- 
motive or  of  the  man. 

4.  Tl»e  policy  of  the  Wabash  is  to  Ro  load  and  rate  an  engine  that 
it  can  make  its  .«<hedule  time  without  difficulty— in  fact,  .so  as  to 
have  a  little  reserve  power  left  in  order  to  make  up  some  time  when 
the  train  is  laid  out  a1  a  meeting  point.  Fnder  the  present  strict 
rules  of  overtime  in  force  on  almost  all  roads,  it  Is  not  economical  to 
loa<l  an  envrine  down  to  the  Inst  n<>t<-li.  Tt  is  better  to  get  the  engine 
and  the  traffic  over  the  road  on  time  and  have  the  engine  get  out 
promptl.v  on  its  next  run  than  to  put  on  the  last  car  possible  for  it  to 
haul  and  then  have  the  train  delayed,  thus  adding  to  the  expense  of 
operation  and  bring  forth  complaints  from  shippers,  etc.  Of  course, 
snch  a  policy  does  not  induce  the  highest  tonnage  possible  per  train 
mile,  but  in  my  opinion,  the  loading  per  train  mile,  while  it  is  a 
desirable  thing  up  to  a  point  where  other  factors  should  be  consid- 
ered, can  easily  become  a  fad  which  may  be  detrimental  to  the  in- 
terests of  the  <ompan.v  and  reall.v  increase,  instead  of  decrease,  the 
expenses  of  operation. 

.'.  This  is  rather  a  theoretij-al  proposition  and  it  ma.v  be  that  I 
do  not  fully  gra.sp  the  meaning  of  the  question.  The  capacity  of  a 
road  is  limited  or  affe<'ted  by  a  great  many  factors,  the  principal 
factor  coveming  the  capacit.v  of  a  road  being  that  of  grade-s.  I  as- 
sume, however,  that  the  intent  of  .vonr  question  is  more  as  to  the 
capa«'it.v  as  to  the  nimiber  of  trnias  flmn  the  capacity  for  tonnage. 
Of  course,  on  a  single-track  railroad    the  frequency  and  length  of 


sidetracks  is  a  mast  important  element  in  the  number  of  t  i.s 

which  can  be  handled  and  the  delays  which  would  ensue  whilt  i^ 

train  was  waiting  for  another  to  pass.     The  slowest  train  nii  ,n 

a  road  is  generally  the   train  of  the  least  importance  and   the  „. 

which  is  sidetracked  and  has  to  keep  out  of  the  way  of  the  h-  r 

grade  and  faster  trains,  and  therefore  the  slowest  train,  in  my  ..  j. 

ion.  would  not  be  the  limiting  factor  in  regard  to  all  the  trafti  ,f 

a  road.     I  should  say  it  would  be  very  apt  to  be  the  average  v  i 

of  trains,  say  trains  running  at  an  average  speed  of  15  milp.  n 
hour. 

J.  Ramsey.  .Tr..  Presidei 


rmcAco.  Burlington  &  Quincy  Railroad. 

1.  Are  big  locomotives  satisfactory?  Yes,  in  a  general  way,  >!- 
though  this  does  not  mean  that  all  big  locomotives  are  satisfact  y. 
It  is  not  strange  that  when  the  capacity  of  locomotives  was  i- 
<reased  .so  enormously  that  the  executed  designs  prove  faulty  i  a 
good  many  details.  When  we  have  had  as  much  experience  with 
locomotives  of  modern  capacities  as  we  had  with  locomotives  tir  it 
and  "tried-out*'  15  years  ago,  we  shall  have  evolved  a  satisfact.  > 
machine. 

2.  Ix>comotive  failures  are  certainly  increasing,  but  on  the  1  <t 
railroads  I  doubt  if  they  are  increasing  anything  like  as  rai>idl.\  .is 
the  capacity  of  the  locomotives  have  increased  ;  that  Is  to  .say,  on  a 
well-regulated  railway  I  believe  that  locomotive  failures  are  mmii 
less  in  proportion  to  any  unit  of  work  done  than  formerl.v.  It  is 
not  quite  fair  to  measure  locomotive  failures  in  proportion  to  Oio 
miles  run  for  freight  service;  the  tons  hauled  one  mile,  and  in  llie 
pji.ssenger  service,  the  speed  and  weight  of  train  must  be  taken  iti- 
fo  consideration. 

X  I  .should  .say  that  a  good^many  failures  have  l)een  due  to  over- 
loading, or  to  want  of  intelligent  loading.  The  mast  frequent  cause 
of  failure  with  engines  of  large  tractive  power  on  low  grade  line.s  is 
entire  deficiency  in  boiler  capacity.  The  demands  on  a  locomotive 
boiler  to  furnish  steam  to  an  engine  of  large  tractive  power  loa<l'>'l 
to  full  rating  on  a  low  grade  line  are  far  in  excess  of  what  is  con 
sidered  good  practice  with  stationary  boilers  and  probabl.v  cannot  lw< 
met  iinle«s  the  boiler  is  considerably  enlarged  or  its  efficiency  in- 
creased by  Tise  of  automatic  stokers ;  even  automatic  stokers,  how- 
ever, will  not  dispo.se  of  the  ashes  and  clinkers,  and  keep  the  fire  in 
the  condition  in  which  it  must  be  maintained  to  develop  the  required 
horse-power  for  a  goful  many  hours  at  a  stretch. 

4.  Stated  generall.v.  is  it  not  goo<l  polic.v  to  load  engines  light Iv 
enough  to  get  an  average  speed  of .  .sa.v.  aboat  15  miles  an  hour  when 
business  is  heavy  and  to  load  them  heavily  when  business  is  light? 
I  .should  say  that  the  question  of  speed  would  depend  largely  on  the 
character  of  the  railroad.  On  single  track  lines  and  on  many  dfniMe 
track  lines,  it  is  ne<'essjiry  to  keep  trains  moving  at  l.'>  miles  jur 
hour  in  order  to  make  an  average  speed  of  10  miles  per  hour,  or 
better,  over  the  divisions.  It  is  also  a  fact  tliat  in  bu.sy  times  train.- 
cannot  be  loaded  quite  as  heavily,  and  keep  the  road  open,  as  tln'.v 
can  when  business  is  dull  and  there  is  less  traffic  congestion. 

Ti.   Hie  capacity  of  the  road  is  not  onl.v  limited  b.v  the  time  it  t;il 
for  trains  to  run  from  one  passing  track  to  another,  but  also  iiu 
time  it  takes  for  train's^ to  get  into  clear  at  those  passing  tra.i-. 
P'or  that  rea.son  the  capacity  of  a  road  is  very  much  increa.sed  i'.v 
having  heading-in  passing  tracks  operated  with  interlo<*king.  .so  tlcit 
(traias  can  head   in  and  get  out  of  the  wa.v  as  quickly  as  jwxssil'' 
Ry  the  same  token  a  good  deal  is  saved  if  trains  can  move  throi    li 
the  pa.ssing  track  and  pa.ss  out  at  the  other  end  without  any  back   ■" 
movement.     The  ideal  train  movement  is  obtained  when  trains  n 
be  pa.ssed  by  each  other  at  passing  tracks  without  stopping  eitl    • 
train.      .V    very   near  approach    to   this   can    be  obtained   with   g"    ' 
lap  sidings,  and  in  winter  weather  the  avoidance  of  delays  on  p.i 
ing  tracks  has  a  very  important  effect  in  reducing  not  only  engi 
failures,  but  train  failures,  hot  boxes,  etc. 

F.  .\.  Delano,  (ieneral  Manager 


Illinois  Central  Railroad  Company. 

1.  .\re  big  locomotives  satisfactory?     Yes. 

2.  Are  locomotive  failures  increasing  as  the  size  of  lo<'omoti\ 
iiureases?     Yes. 

.*?.  The  difficulty  experienced  with  the  larger  locomotives  is  pri 
cipally  caused  by  flues  or  staybolts  and  packing.  This  is  on  ;• 
count  of  greater  amount  of  work  performed  by  the  larger  engii' 
due  to  increa.sed  size,  and  more  particularly  due  to  the  increa.s' 
jiressure  which  these  engines  carr.v.  On  this  system  engines  of  : 
<-la.s.ses  are  required  to  haul  a  tonnage  in  accordance  with  their  si 
and  capacity,  and  the  failures  of  the  larger  engines  under  the.se  <  i 
cumstances  are  increased  by  reason  of  the  additional  number  ' 
parts,  as  the  latter  are  principally  of  the  consolidation  type. 
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;>  wdiiltl  Ix'  largely  duo  to  the  nature  or  character  of  the 

i  (liiflu"  •>••  iiiiy  district  in  question.      On  this  roa<l  our  <leinl 
I  rain*;  art'  .sc!ie«luled  to  make  about  an  average  of  ten  miles 
r.  while  the  higher  claiw  trains  run  an  average  of  from  l."> 
r:iiies  an  hour. 

■  liere  Is  no  (luestion  but  that  the  dintance  between  .side  tracks. 

inrl.v  uu  single-track  road,  governs  the  road  capacity  for  niov- 

fii'ight  l)usines.s,  and  where  the  traffic  i.s  heavy  I  regard  an 

(if  six  miles  dLstniK-*;  between  .side  tracks  too  great.     Four 

ituld.  in  my  opinion,  be  the  i)roper  distance. 

J.  T.  IIarauan,  Second  Vice-President. 


(tRAND  Trunk  Railway  System. 

I     i.ij:  Iocomotive.s  are  not  entirely  .satisfactory. 
•J    ;,.»<omotive  failurejs  are  increasing  as  the  size  of  locomotives 
inciv.  ■-:fs. 

;;.  Tlie.se  failure.s  are  due  both  to  increa.se  in  size  and  to  over- 

loaiiiiin'. 

4.  It  is  good  policy  to  load  engines  lightly  enough  to  get  an  aver- 
age speed  of,  say,  about  15  miles  an  hour  when  business  is  heavy 
;iu(i  In  load  them  heavily  when  busine.ss  is  light. 

."(.  thi  a  given  distance  of  six  miles  between  side  tracks  the  capa- 
city ol'  the  road  is  limited  by  the  time  required  for  the  slowest  train 
to  111:1  ke  this  distance. 

Nut  withstanding  the  fact  that  increiused  tonnage  is  handled  by 
ilif  iimre  modern  lo<*omotives  (which  are  merely  the  style  of  loco- 
inotive.s  formerly  used  but  of  increased  diiuensiouij )  as  is  shown  in 
ilie  foregoing  answers  to  (juestiou-s.  the  gains  made  by  their  use  are 
liy  no  iiii'ans  net,  for  the  reason  that  they  cause  much  more  wear  to 
rlie  iraik  and  ra<k  the  equipment,  making  the  cost  of  maintenance 
e.vcessive,  and  this  condition  will  continue  until  the  lighter  cou- 
stnictcd  cars  are  superseded  by  the  cars  of  modern  construction. 
Tilt'  heavy  locomotive,  however,  is  a  necessity  in  pa.ssenger  .service 
ns  well  as  freight.  The  travelling  public  demand  modern  equip- 
iiHiii  an<l  high  speed  in  order  to  give  the  comforts  that  are  neces- 
.s:ii\  ,'iiid  the  increased  protection  to  the  pa.sj<engers,  and  on  account 
i)f  the  high  speed  extra  heavy  equipment  is  re<iuired.  Ten  years  ago 
li.issciiger  coaclies  of  60,000  lbs.  weight  were  common.  -  To-day  a 
iiKMJi  Til  coach  weiglis  over  100.000  lbs.,  sleeping  cars,  parlor  and 
fliiiiiig  cars  weighing  as  much  as  13."),000  llxs.  It  can  readily  be 
sei'ii.  ilierefore,  that  this  extra  tonnage,  together  with  the  increa.sed 
>|Hfii.  re(|uires  enormous  power,  which  can  only  be  ifecured  by  the 
list-  of  the  ex<*eedirtgly  heavy  locomotives.  -    '  ^     _" 

Ciiari.k.s  M.  Hays, 
Second  Vice-l*resi<lent  and  (Jeneral   Manager. 
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The  .Vtchisox.  Topeka  &  Santa  Fe  Railway  System. 

".\re  big  locomotives  satisfactory  V" — Very  decidedly. 

"Are  locomotive  failures  increasing  as  the  size  of  locomotives 
•;ise.sV" — 1  do  not  think  so.  The  nuud)er  of  miles  run  i)er  en- 
failure  on  the  Santa  Fe  System  is  mu<h  greater  this  year  tlian 

and   \v(>   have  been   receiving  new   and   large   locomotives  con- 

ly  during  the  last  twelve  months. 

riie  size  of  the  locomotives,  in  itself,  has  nothing  to  do  with 
natter.  Some  large  locomotives  are  not  properly  designed,  be- 
of  tlie  fa<t  that  it  is,  and  always  has  been,  customary  with 
"ids  to  find  out  how  large  the  various  parts  of  a  locomotive 
i'l  be,  in  order  to  avoid  breakage,  and  then  to  make  them 
;,er.  This  neces.sarily  involves  more  or  less  breakages  until 
'  H'Ls  are  determined.     One  of  the  principal  causes  of  engine 

»«  Is  the  choking  of  the  boiler  with  an  unnecessary  number  of 
in   order    to   secure   greater   heating  .surface.      Much    of    this 

•  has  been  attributed  to  the  wide  firebox.     While  this  feature 
I'-rn  engines  has  been  carried  to  extremes  in  some  ca.se.s.  it  is 

:  that  fuel  is  much  more  economically  and  eflfectively  burned 
'•  lireboxes  than  was  formerly  the  case  in  narrow  ones.     The 

•  lion  of  largely  increased  volume  of  water,  in  modern  boilers, 
'••suit    in   a   corresponding   increa.se  of  solid   precipitates,   or 

It  is  more  than  ever  necessary  to  ptirify  feed  water,  but  this 

ii»m  nuitter  hsus  received  relatively  little  attention.      Imperfect 

''tion,  due  to  narrow  water  legs  and  excessive  number  of  flues, 

•suited  in  nuiny  burned  side  sheet.s,  and  this  disaster  has  been 

utod  by  various  people  to  various  causes — among  others,  to  the 

y  of  coal  used.     When  from  three  waterleg  gauges  dry  steam 

tu  taken,  wliile  the  engine  is  in  .service,  further  conjecture  as 

•  faase  of  burned  side  sheets  seems  to  be  unnecessary. 

'  'he  opinion  of  the  writer,  an  average  speed  of  12  or  13  miles 

I   is  more  desirable  than  15  miles  per  hour.     Either  term  is 


indefinite,  in  a  measure,  because  much  dei>ends  upon  detention  en- 
route,  the  term  "average"'  applying  to  the  distance  Ix'tweeii  ter- 
minals, divided  by  the  time,  from  hour  and  minute  of  departure  to 
hour  and  minute  of  arrival.  Fngines  should  be  loa<led  only  to  su<-h 
an  extent  that  it  will  be  practicable  for  them  to  make  the  desired 
.schedule  time,  be  it  12,  15  or  20  miles  i)er  hour:  and  all  engines 
should  be  so  proportioned  as  to  regularly  perform  this  .servi<'e  with- 
out machinery  failures,  it  being  understood  that  no  ma<hinery  <an 
be  indestructible,  and  that  breakage-s  miust  wcasionally  occur. 
When  business  Is  heavy,  engines  should  be  given  iniiform  loails.  in 
accordance  with  the  above  statement.  When  it  is  light  they  will, 
in  most  ca.ses,  have  to  take  what  oflfens.  and  at  such  times,  if  the 
business  is  balanc*ed,  a  lighter  engine  will  prove  preferable.  With 
inferior  business  it  will  usually  be  practicable  to  delay  forwarding 
until  there  is  an  accumulation  suflicient  to  afford  full  load  for  the 
engine  to  be  employed.  While  it  may  seem  that  this  practice,  if 
followed,  will  result  in  delays  which  will  .serioiusly  affect  the  volume 
of  business,  especially  where  competition  is  sharp,  a  matter  of  a  few 
hours  at  originating  terminals  is  not  of  vital  importance,  if  the 
train  is  kept  moving  afterward. 

.'».  Tlie  slowest  train — assuming  that  only  one  coming  under  this 
category  is  on  the  district  at  a  time — t^an  only  affect  the  opposite 
movement  of  trains  over  successive  blocks  of  six  miles.  The  slower 
the  trains,  the  smaller  the  tonnage  capacity  of  a  single-track  road, 
but  the  delays  incident  to  meeting  or  passing  by  freight  trains  is 
much  less  in  the  aggregate  than  is  the  dela.v  of  freight  trains  in- 
cident to  the  movement  of  passenger  trains.  In  any  case,  much  de- 
pends upon  the  distance  between  telegniph  offices. 

I  wish  to  voice  a  protest  against  the  conclusions  wliich  are  in 
some  instances  preceding  known  facts,  conc-eming  the  operation  of 
.so-called  heavy  engines.  Many  companies  have  purcha.sed  large 
engines,  but  have  not  made  adequate  provision  for  tlie'r  mainte- 
nance. Naturally,  it  is  not  to  be  supposed  that  a  plant  which 
would  satisfactorily  take  care  of  engines  twenty  years  ago  can  per- 
form the  same  function  with  respect  to  modem  loc-omotives.  The 
care  of  the  modern  engine  requires  a  motlern  shop,  and  so  does  the 
proper  and  economical  care  of  an  antiquated  locomotive.  One  can 
hardly  exi)ect  to  employ  an  engine  of  double  the  weight  of  those 
former l.v  used  and  to  maintain  these  engines  at  the  same  cost  i>er 
mile  run.  In  fact,  this  unit  of  cost  is  obsolete  and  should  be  dis- 
carded in  favor  of  one  which  will  establish  the  cost  per  gross  ton 
mile  transported,  meaning,  of  course,  the  weight  of  the  cars  and 
contents,  but  omitting  the  weight  of  the  engine,  which  from  ne<-es- 
sity  must  propel  itself. 

J.  W.  Kexdrick,  Third  Vice-President. 


Nashville,  Chattanooga  &  St.  Louis  Railway. 

1.  Big  locomotives  are  satisfactory  provided  they  are  not  too  big. 
\n\  quite  sure  the  limit  has  been  exi-eedeil  in  .some  in.stan<-es.  I>M-al 
conditions  should  govern  to  a  very  great  extent.  Our  latest  en- 
gines : 


•  '#;•  m-m  •'<?  •*  *  ^  < 


Weigh    

Cylinders   

Diameter  of  driving  wheels.  ..  . 
Steam  pres.sure  , , ... . ,. . ..... .. 


I(i5,000  lbs. 

.*..,.. 21  x_28  ins. 

ia5  lbs. 


These  engines  are  as  large  as  can  l)e  iLsed  economii-ally  at  the 
l)resent  time  b.v  this  company  from  the  fact  that  we  find  it  neces- 
.sary  to  limit  the  number  of  cars  in  the  trains,  this  being  brought 
about  by  the  inability  of  the  draft  rigging  to  withstand  the  strain 
of  starting  longer  trains  on  heavy  grades.  Tliis  TjOn-ar  limit  applies 
to  the  Chattanooga  division,  where  there  are  any  number  of  grades 
."»0  to  80  ft.  per  mile.  On  the  Atlanta  division,  where  the  grades 
are  35  ft.  per  mile,  these  .same  engines  are  limited  to  GO  cars. 

2.  Am  afraid  they  are.  This  should  not  l)e  the  ca.se  were  the  en- 
gines well  designed.  Our  principal  trouble  Ls  from  flue  failures. 
I»nger  flues,  larger  flue  .sheets,  higher  steam  pressure,  shallow  fire- 
boxes of  the  wide  fire-box  type,  all  tend  to  make  life  a  burden  .s«i  far 
as  leaky  flues  are  concerned. 

.*>.  In  a  great  many  instances,  failures  of  large  engines  are  caiLsed 
from  faulty  design  or  j)oor  workmanship.  The  tendeuc-  is  to  over- 
load, the  inevitable  result  of  which  is  engine  failures.  Our  rule  is 
to  rate  the  engines  so  they  can  get  over  the  road  nicely,  and  <-t»n- 
(luctors  have  instructions  to  set  off  cars  rather  than  take  jx«ssession 
of  the  road.       ••     r 

4.  Engines  should  be  rated  .so  as  to  make  12  or  I.t  miles  i)er  hour 
over  the  heaviest  grades,  and  to  do  so  without  running  fuel  con- 
sumption up. 

5.  Yes  and  no.  Yes,  if  there  are  practically  the  .same  number  of 
trains  each  hour.  No,  if  the  trains  are  bunched,  which  is  usually 
the  case.  There  are  hours  when  there  are  but  few  trains  between 
certain  stations,  and  at  such   times  it  makes  but  little  difference 
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wlu'tlMT  trains  an>  HO  or  40  minutes  covering  tho  (»  miles.  During; 
till-  liusy  iiour.s.  tht'  tinm  of  the  slowost  train  dut-s  limit  llit-  capacity 
uf  lliat  part  of  the  road  crowdod  with  trains. 

J.  VV.  Thomas.  Jk.,  General  Manager. 


& 


Railway. 


1.  Big  locomotives  are  not  entirely  satisfactory. 

2.  Locomotive  failures  increase  as  the  size  of  the  locomotives  in- 
crease. 

3.  I  do  not  think  locomotive  failures  are  due  to  the  fact  that  the 
hx-umotivos  aro  too  big  or  to  overloading.  I  think  they  are  dn«' 
largely  to  bad  workmanship  and  lack  of  knowledge  of  the  machine. 
A  high  pressure  locomotive  miust  be  very  well  i)ut  toL'ether  and  care- 
fully designed  to  do  its  work  with  satisfaction. 

4.  I  believe  it  is  good  policy  to  loail  engines  so  they  may  make  a 
rejusonable  speed,  but  this  depends  entirely  on  the  facilities.  A 
four-track  road  can  load  engines  heavily  for  a  low  speed  and  a 
double-track  road  with  ample  sidings  and  a  comparatively  light  pa.s- 
senger  traffic  can  do  the  same.  On  a  single-track  road  with  heavy 
passenger  service  an«l  fast  freight  business  low-speed  trains  will  be 
seriously  in  the  way. 

Ti.  The  capacity  of  the  road  is,  of  course,  limited  by  the  time  re- 
quired when  slow  trains  are  occupying  the  track,  but  this  would 
not  iKH'essarily  be  all  the  time. 

.  President 


Chicago  &  North  Western  Railway  Company. 

1.  Are  big  locomotives  satisfactory?  We  have  found  ours  entirely 
.so.  They  are  not.  however,  of  the  largest  existing  type,  our  maxi- 
mum weight  on  drivers  being  120,000  pounds.  We  have  no  com- 
pound engines. 

2.  .\re  locomotive  failures  increasing  as  the  size  of  locomotives 
increases?  Our  experience  is  not  in  the  affirmative.  Our  company 
has  increased  its  shop  facilities  and  the  efficiency  of  its  tools  to  the 
extent  that  we  have  been  able  to  give  prompt  attention  to  running 
repairs,  and  where  running  repairs  are  kept  up  it  oftentimes  elimin- 
ates the  nece-ssity  for  any  great  enlargement  of  the  so-called  "back- 
shop."    This  also  disposes  of  your  third  inquiry. 

4.  Tliis  inquiry  has  a  pleasant  sound  and  in  the  abstract  our  re- 
ply is  in  the  affirmative.  It  is  an  accepted  fact  that  one  of  the 
iirincipal  yard  sticks  of  railway  operation  is  freight  train  tonnage. 
Tliat  is  what  we  all  strive  for,  but  there  is  a  great  difference  in 
various  roads  on  account  of  their  localities  and  the  business  which 
they  handle,  also  with  different  parts  of  the  same  road  for  the  same 
causes ;  therefore,  in  actiuil  practice  one  must  be  governed  by  the 
conditions  which  confront  him  at  the  minute.  In  other  words, 
train  service  in  our  territory  at  least  must  accommodate  the  traffic 
aud  we  cannot  always  make  the  traffic  subordinate  to  service  that 
we  would  like  to  maintain. 

r>.  (liven  a  distance  of.  say.  G  miles  between  side  tracks,  is  not  the 
<-apacity  of  the  road  limited  by  the  time  required  for  the  slowest 
train  to  make  this  distance?  I  a.ssume  this  is  from  the  standpoint 
<u  a  single-track  line  without  any  intermediate  blocks  between  sid- 
ings. We  have  been  able  to  very  much  increase  the  capacity  of 
various  parts  of  our  line  by  the  introduction  of  intermediate  manu- 
ally rontrolled  telegraph  blocks,  dividing  it  up  into  sections  of  2\ii  to 
4  miles  each. 

W.  A.  Gardner,  General  Manager. 


ItANCiOR  &  AROt>STOOK   RAILWAY  COMPANY. 

1.  I  don't  know  what  you  would  call  a  big  loconmtive.  Tlie 
suiallost  one  now  would  have  been  big  fifty  years  ago.  The  biggest 
one  now  m.-iy  be  sm.-ill  lifty  or  even  twenty  years  hence.  The  small- 
est one  now  tuight  Ik*  big  for  certain  purposes  under  cert.tin  (exist- 
ing) londilioiis.  and  the  largest  one  not  large  enough  under  condi- 
tions wh«»lly  po.ssihle  through  money  outlay.  I  don't  think  the 
tpiestion  of  motive  j»ower  cati  fairly  be  considered  by  itself. 

2.  Not  on  this  road. 

3.  I  do  not  permit  overloading  and  cannot  answer  for  those  who 
do. 

4.  I  do  not  think  the  question  can  be  fairly  or  intelligently  an- 
swered as  one  which  applies  generally.  Over  sections  of  roads  al- 
most anywhere  "yes."  Over  other  sections  not  "yes"  and  not  "no" 
without  knowledge  of  many  other  conditions  than  appear  in  your 
premises. 

Ji.   I  should  have  to  say.  "not  necessarily  and  perhaps  yes." 

My  comment  upon  "1"  involves  principles  applicable  throughout, 


the  answers  to  l)e  determined  upon  each  railroad,  after  stud.-  .ml 

full  knowledge  of  the  conditions  as  they  are  or  as  they  may  be  ;  .|o 

Somebody  asked  somebody  eLse,  so  I've  read,  what  he  thougl<  i„, 

best  way  to  "bring  uj)"  a  boy.     "Show  me  the  boy,"  the  sonv  ..|v 
else  replied. 

I  claim  to  know  little  about  large  raflroads  and  large  engin  on 

them.      I   express  myself  according  to  my  light  aud  in  respoi:  i,, 
your  courteous  request.                       Very  truly  yours, 

F.  W.  Ckam,  Preside 


TiiK  New  York.  CnirAOO  &  St.  Louis  Railroad  Compan'> 

1.  I  think,  as  a  whole,  big  locomotives  are  satisfactory. 

2.  While  I  have  no  data  from  which  to  make  accurate  statou  m. 
I  think  it  quite  probable  there  are  increased  failures  of  big  i.  it- 
motives    in  comparison  with  the  smaller  ones. 

3.  If  so,  a  imrtiou  of  the  trouble  may  be  a.scribed  to  the  la  ..i 
locomotive,  and  also,  in  many  instances,  to  overloading.  Anot'.uT 
factor  during  the  past  winter  has  been  the  very  unusual  wea'iier 
conditions. 

4.  I  think  where  conditions  will  permit,  it  Ls  good  policy  to  In.ul 
engines  so  that  an  average  speed  of  about  15  miles  per  hour  can  !.•■ 
maintained,  the  same  to  apply  when  business  is  heavy  or  light 

In  answer  to  your  fifth  inquiry:  I  am  not  prepare<l  to  gi\-  m 
opinion  on  this  subject,  although  I  am  inclined  to  think  the  im  r- 
ence  to  be  derived  from  your  question  is  correct. 

W.  H.  Canniff,  Presideni. 


Pere  Marquette  Railroad  Company. 

1.  Small  locomotives  are  not  satisfactory. 

2.  I  do  not  think  locomotive  failures  are  increasing  by  reason  of 
the  use  of  large  locomotives  in  any  greater  ratio  than  the  number 
of  ton  miles  hauled  per  annum   per  engine. 

4.  I  do  not  think  it  is  as  necessary  to  change  the  loading  of  eu- 
gines  when  business  is  heavy  as  it  is  to  consider  the  temperature 
and  other  conditions  in  giving  the  load. 

5.  I  presume  when  you  refer  to  the  capacity  of  a  road  you  nn.in 
the  busine.ss  moved  by  a  greater  or  less  number  of  trains  over  the 
road.  As  I  view  it.  the  re&\  question  is  not  how  many  trains  can  be 
moved  over  the  road,  but  rather  how  much  tonnage  can  be  moved. 
Speaking  generally.  I  believe  the  capacity  of  a  road  can  be  limited 
by  having  crews  on  the  road  too  long;  while,  on  the  other  hand,  the 
capacity  may  be  sacrificed  by  running  below  the  point  where  a  crew 
might  get  over  the  road  in  a  little  longer  time  with  largely  img- 
mented  tonnage. 

M.  J.  Carpenter,  Vice-President  and  General  Manager. 


Chicago  Great  Western  Railway. 

1.  Very  large  locomotives  may  be  satisfactory  in  certain  servire, 
but  I  believe  that  their  performance  in  general  has  been  disappoint 
ing  to  most  of  the  railroads  which  have  bought  them   within   iIk' 
last  few  years.     I  believe  that  we  have  all  gone  ahead  too  fast   ii» 
the  way  of  big  engineu. 

2.  With  us,  locomotive  failures  are  not  increasing  as  the  size  of 
locomotives   increases,  although   the  nature    of    the    failures    li  i-* 
changed  more  or  less.     The  principal  trouble  now  comes  from  le  < 
ing  flues. 

4.  Yes. 
•    5.  The  distance  between  side  tracks  Ls  certainly  a  limiting  fa<  ■   r 
in  the  capacity  of  a  single-track  road. 

Tracy  Lyon,  Assistant  General  Managei 


Union  Pacific  Railroad  Company. 

1.  nig  locomotives  are  .satisfactory,  l)ecause  they  are  made  ne. 
sary  by  the  increased  demands  of  the  public  for  improved  facili' 
and  reduced  rates;  and  the  employes  for  higher  pay.  t)therwise 
would  not  be  able  to  umintain  the  integrity  of  our  securities. 

2.  Are  locomotive  failures  increasing?     locomotive  failures  : 
more  frequent  with  large  power  than  with  small.      Locomotives  w 
high  steam  pressure  are  mast  affected  by  poor  water  than  the  aam 
er  locomotives. 

3.  The  failures  of   large   engines,  are  not   especially   due   to   ■ 
creased  tonnage,  but  in  a  number  of  instances  are  caused  by 
ferior  material  and  workmanship. 

4.  It  is  good  policy  to  give  engines  for  slow  freights  their   i 
complement  of  tonnage.     The  speed  regulation  is  governed  by  <■ 
grades  and  the  atmospheric  conditions  during  different  seasons 


£. 


1904. 


AMERICAN   ENGINEER   AND   RAILROAD   JOURNAL. 


001) 


.  ar    as  \v<>Il  as  watei" ;  and  by  llio  competition  orcasioned  by 

lines;  and  tho  necessity  for  operating  perishable  freight  and 

ock  at  different  rates  of  speed.  •  r     - '• 

To  a  certain  extent,  yes.     In  dull  times  more  tonnage  can  be 

,,[    under  similar  weather  conditions,  without  overtime    than 

isicr  times,  caused  by  the  loss  in  meeting  and  passing  trains. 

economical  "speed  limit"  can  best  be  determined  on  each  road 

■  'ling  to  it.s  necessities    and  the  character  of  fuel  that  it  uses. 

jai-ge   locomotives   are   the   means   of    reducing   the   number  of 

.;,„,_.re<lucing  the  volume  of  accidents   and  the  cost  of  the  service. 

lie  very  decided  increa.se  in  the  cost  of  all  kinds  of  material 

r.ites  adversely,  in  connection  with  the  increased  cost  of  labor 

i.du<tion  in  rates,  in  producing  the  best  results^V    " 

A.  L.  MoLEB,  General  Manager. 


l.NTKK.XAnONAL  &  GitE.VT  NORTHERN  RAILROAD  COMPANY. 

1.  Yes,  I  think  the  big  locomotives  are  satisfactory. 

•J.  I  do  not  think  there  are  any  more  failures  in  proportion  to 
nninber  of  train  miles  than  when  we  used  the  small  locomotives. 

:;.  The  percentage  of  engine  failures  is  due  to  overloading  prob- 
al.ly  more  than  anything  else. 

4.  Generally  speaking,  I  believe  it  a  good  policy  to  load  engines, 
when  business  is  heavy,  light  enough  so  that  they  can  make  an 
nviTage  speed  over  the  division  of  12  to  15  miles  an  hour;  and, 
when  business  is  light,  increase  the  load  so  that  you  can  decrease 
your  train  mileage  as  much  as  possible. 

5,  It  would  depend  a  great  deal  as  to  how  many  slow  trains  you 
had  moving  as  to  whether  or  not  the  capacity  of  the  road  would  be 
limited  by  time  required  by  slowest  train  to  make  distance  between 
side  tracks  of  an  average  distance  of  six  miles  each. 

G.  L.  Noble,  Assistant  General  Manager. 


X  AND  Y  Railway. 

1.  I  consider  big  locomotives  are,  on  the  whole,  satisfactory.  I 
believe  we  liave  to  adjust  our  shop  and  roundhouse  work  to  new 
conditions  and  that  some  of  the  dissatisfaction  with  large  engines 
is  due  to  the  fact  that  we  did  not  realize  immediately  the  necessity 
for  this. 

2.  I  believe  locomotive  failures  have  increased  with  the  increase 
in  the  size  of  the  locomotives,  but  not  necessarily  because  the  loco- 
motives were  larger.  We  did  not  immediately  know  how  to  take 
care  of  the  large  engines  and  some  of  their  details  were  far  from 
satisfactory.  As  defects  in  design  are  ren^edied  and  better  atten- 
tion is  given  to  the  large  locomotives,  I  do  not  see  any  reason  why 
these  failures  should  be  any  greater  in  proportion  to  business  han- 
dled than  if  the  same  amount  was  handled  by  small  engines. 

3.  The  answer  to  question  2  also  answers  this  question.  I  do 
not  think  failures  of  large  engines  are,  as  a  rule,  due  to  overloading. 

4.  The  load  which  engines  should  be  required  to  haul,  in  my  opin- 
ion, depends  upon  many  matters.  As  a  general  policy  I  should  say 
that  your  suggestion  is  right,  namely,  that  when  business  is  light 
tbey  should  be  loaded  heavily,  but  when  business  is  heavy  the  engines 
should  be  loaded  a  little  less  heavily  with  a  view  of  getting  the 
maximum  amount  of  freight  moved  by  them  in  a  given  time.  There 
•  .'.n,  however,  be  no  fixed  rule  as  to  where  the  line  on  tonnage  shall 
'  e  drawn.  I  think  it  depends  a  good  deal  upon  character  of  traffic 
:uid  physical  condition  of  the  road.  If  one  division  had  a  few  rul- 
•■1^  grades  not  heavy  enough  for  .pusher  service  it  would  appear  as 

-  at  all  times  the  engines  should  be  loaded  with  the  maximum  they 

11  take  over  these  grades,  for  on  the  other  parts  of  the  division 

ly  can  make  good  time.     On  a  low  grade  line  the  tonnage  is  sel- 

lu  fixed  by  ruling  grades,  but  is  based  upon  the  necessity  for  get- 

ig  over  the  division  in  a  reasonable  time.     The  speed  which  the 

tin  shall  be  required  to  make  under  such  circumstances  may  be 

nher  complicated  by  a  heavy  passenger  service,  as  on  our  tracks. 

itre  we  have  to  load  the  trains  to  a  tonnage  which  will  enable 

•m  to  make  a  pretty  high  rate  of  speed  while  in  motion ;  other- 

^c  they  would  never  get  out  of  the  way  of  psissenger  trains. 

'    I  think  on    a  single  track  line  one  factor  in  limiting  the  capa- 

of  the  road  is  the  average  time  required  to  cover  the  distance 

'^  ecu  side  tracks.    I  do  not  think  it  is  quite  correct  to  say  it  is 

led  by  the  time  of  the  slowest  trains  to  make  this  distance.    The 

^>ber  and  schedule  of  passenger  trains  is  also  a  factor.     On  a 

hie-track  railroad  the  time  between  side  tracks  will  be  a  large 

■or  or  a  small,  and  depend  upon  several  other  conditions ;  as  for 

unce:    The  number  and  schedule  of  passenger  trains,  and  the 

lacter  of  the  freight  traffic.     If  there  were  no  passenger  trains 

J  all  freight  traffic  was  of  a  uniform  character,  and  all  trains 


could  travel  at  the  same  speed,  there  would  be  no  need  for  side 
t nicks  except  to  get  out  of  the  procession  such  trains  as  were  in 
trouble,  but  with  a  large  variety  of  freight  traffic,  some  of  it  travel- 
ing jit  high  si)ecils  and  some  of  it  at  slow  speeds,  freight  tiviins  must 
pa.ss  each  other.  A  great  many  railroads  are  finding  out  that  the 
limit  of  capacity  of  their  roads  is  not  so  much  due  to  the  physical 
conditions  between  terminals  as  to  the  limits  at  terminals.  Gener- 
ally speaking,  our  terminals  are  not  large  enough  and  trains  cannot 
l)e  handled  promptly  upon  arrival.  This  results  in  holding  out 
trains,  with  the  consequent  loss  of  time  of  engines  an<l  also  a  con- 
gestion in  the  yards,  which  frequently  involves  serioius  lass  of  time 
In  getting  enginiis  and  their  trains  out  of  the  terminals. 

.  ■.  -.-'/'. ,  General  Manager. 


Railkoad. 


1.  In  a  general  way  we  believe  that  they  are,  when  they  can  be 
loaded  to  their  capacitj*.  By  large  locomotives  we  refer  to  freight 
locomotives  weighing  not  over  2(X).000  lbs,  preferably  of  the  con- 
solidation type.  We  have  had  no  experience  with  heavier  ones. 
We  do  not  consider  these  locomotives  to  be  satisfactory  where  tbey 
are  run  much  underloaded  or  at  high  speeds. 

2.  The  wear  of  such  locomotives  is  naturally  much  greater  than 
that  of  the  smaller  ones  which  preceded,  owing  to  the  increasing 
weight  of  the  parts ;  and  owing  to  the  great  weight  of  the  locomo- 
tives and  of  the  parts  forming  them,  the  existing  roundhouse  or- 
ganizations are  less  capable  of  making  the  small  repairs,  which,  if 
neglected,  require  greater  repairs.  In  addition  to  this,  the  tires 
and  such  parts  with  the  heavier  wheel  loads  give  less  life  in  ser- 
vice than  did  the  lighter  locomotives.   ...  •  : . 

3.  Probably  to  the  first  cause,  rather  than  to  the  latter.  In  com- 
parison to  the  tractive  power,  we  should  say  that  the  large  loco- 
motives are  not  generally  overloaded  to  the  same  extent  that  the 
smaller  ones  were. 

4.  We  think  that  the  conditions  mentioned  are  not  the  governing 
ones.  When  the  business  is  heavy  it  is  very  frequently  unbalanced 
in  direction  from  day  to  day,  requiring  light  or  partly  loaded  move- 
ments one  way  in  order  to  balance  the  power.  We  think  that  thus 
question  will  also  be  locally  affected  by  the  nature  of  the  road  and 
the  number  of  tracks,  and  the  same  answer  would  probably  not  ap- 
ply to  single  or  double-track  roads  and  those  having  more  than  two 
tracks. 

"o  ■:^.^/_-y--rr.'.v^''.:i'V  i'  "^  General  Manager. 


STEEL  CAR  DEVELOPMENT. 


Pknnsstlvama  Railroad. 


V. 


(F'or  previous  article  see  page  3,  January,  1904.) 

While  it  is  out  of  chronological  order,  the  special  steel  car 
known  as  class  Fn  is  the  next  design  to  be  described.  This 
is  a  flat  car  built  entirely  of  steel  and  has  a  carrying  capacity 
of  100,000  lbs.,  the  car  weighing  34,800  lbs.  It  was  specially 
designed  for  use  in  transporting  large  castings  and  electrical 
machinery,  the  floor  of  the  car  having  a  large  opening  through 
which  the  load  may  extend  downward  in  order  to  come  within 
clearance  dimensions.  This  car  is  designed  to  carry  the  entire 
load,  if  necessary,  concentrated  within  4  ft.  of  each  side  of  the 
center,  or  a  distance  of  8  ft.  along  the  length  of  the  car  at  the 
center.  If  a  load  is  carried  outside  of  this  distance  it  may  be 
120,000  lbs. 

The  bolsters  are  connected  by  two  box  girders,  one  on  each 
side,  of  15  in.  channels  with  %  in.  cover  plates  18  ins.  wide, 
extending  the  full  length  of  the  opening.  The  bolsters  are  of 
12  in.  channels  in  pairs,  with  three  bottom  cover  plates  of  dif- 
ferent lengths  and  one  top  cover  plate.  The  upper  of  the 
three  bottom  cover  plates  extends  the  full  width  of  the  car 
and  the  box  girders  are  reinforced  at  the  bolsters  by  short 
pieces  of  10  in.  channels  laid  flat.  The  upper  of  these  three 
bolster  cover  plates  extends  towards  the  end  of  the  car  in  the 
form  of  two  gussets,  which  are  cut  away  at  the  center  to  give 
room  for  the  draft  gear.  The  drawings  show  thr  'X)rner  bracing 
of  the  car  and  the  heavy  gusset  bracings  at  the  corners  of  the 
central  opening. 
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The  pnd  sills  are  of  ir>  in.  channels  rut  out  for  the  coupler  car,  it  having  been  found  necesssary  to  strengthen  the  enti 

shanks  and   the  openings   reinforced   by   steel   castings.     The  frames  of  cabin  cars  which  are  used  in  severe  pushing  servi. 

deck  plates  at  the  ends  of  the  car  form  top  cover  plates  for  the  This  frame  has  a  backbone  of  10  in.-25   lb.  <;hannels,  with 

bolsters.    This  car  Is  mounted  upon  100.000  lbs.  capacity  trucks.  cover  plate  on   top  only   and   reinforced   at  the    bottom    , 

It  is  fitted  with  Westinghouse  friction  draft    gear,  the  draft  gear  31^x3%x:,Vh    In.   angles.      The  cover   plate  extends  beyond   t 


jTlate.  aj'-Stonfir  for  Top  Plate 
"      a&'-O*    "       »*    Bottom  Plate 

~"v — i 


Half  Section  TliruiiKh  BoNter 


CXASS    Pn    car. — PENNSYLVANIA    RAILROAD. 


STEEL  UNDEHFRAME   FOR  CLASS   Nd  CAR. — PENNSYLVANIA   RAILROAD. 


Stops  being  held  by  nine  rivets,  a  construction  which  has  bolsters  at  each  end  to  within  a  short  distance  of  the  end  sills. 
proved  sufficient  in  service.  This  is  a  remarkably  strong  car  The  end  sills  are  of  10  in.  channels.  The  side  sills  are 
and  it  has  been  In  demand   for  special  service,   particularly      6x3V6x%  In.  angles,  extending  almost  to  the  end  of  the  car. 


for  carrying  large  electric  generators. 
The  other  car  described  Is  the  Class  No,  cabin  car. 


where  they  are  continued  by  shorter  pieces  of  angles  reaching 
to  the  end  sills.    The  transoms  are  built  up  of  three  pressed 


Steel  construction  has  been  employed  In  the  framing  of  this      diaphragms,  of  which  there  are  two  at  each  end  of  the  car. 
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have  «)V^xV^  in.  top  and  bottom  rover  plates.  The  pedestals 

olted  to  girders  of  the  form  of  presssed  steel  diaphragms 

■ding  between  the  transoms,  with  top  and  bottom  cover 

,.  forming  footings  for  the  pedestal  castings. 

•■e  car  is  really  an  elongated   four-wheeled   truck   with   a 

e  built  on  it.     The  steel   frame  carries  4x8  in.  side  sills 

six  nailing  strips  on  which  the  house  is  built.    The  draw- 

of  the  frame  shows  the  corner  bracing  angles  to  receive 

;ig  thrusts  from  the  corner  castings.     Two  %  in.  tie  rods 

the  light  side  sill  angles  together  near  the  center  of  the 

and  these  have  nuts   inside  and   outside  of  the  side  sill 

;ies. 

riie  central  portion  of  the  house  is  built  over  a  steel  frame 


riveted  to  the  side  sills,  whi«4i  serves  to  stiffen  the  cupola.  It 
has  diagonal  braces  and  steel  carlines  of  angles.  The  diagon- 
als are  of  3x%  in.  flat  steel.  The  cupola  is  braced  by  bent 
angles  secured  to  the  roof  of  the  car  and  extending  up  the  side 
walls,  stiffening  this  part  of  the  structure.  The  wheel  base 
of  the  car  is  13  ft.  6  in.  Its  coupled  length  is  277  ft.  10 >4  in. 
The  wheels  are  3G  in.  in  diameter.  The  car  weighs  28,000  lbs. 
This  cabin  car  is  somewhat  larger  than  has  been  used  on  this 
road  previously,  and  affords  more  comfortable  quarters  for  the 
men,  who  frequently  live  for  some  days  at  a  lime  in  the  cars. 
This  car  has  proved  to  be  entirely  satisfactory  and  capable  of 
withstanding  the  force  exerted  by  two  class  HG  locomotives 
pushing  against  it,  and  these  are  the  heaviest  freight  locomo- 
tives on  the  road. 


CLASS  Ni.  CABIN  CAR. 

pp:nnsylvania  railroad 
with  steel  under  frame. 


6'\  3J"x  »•  An/rles 


VAUCLAIN    4-CYLINDER    BALANCED  COMPOUND. 


4-4-2   TVI'E    P.\SSKX<iER    SERVICE. 


ClIICAOO.    BrRLIXCJTOX    &    Ql'IXCV    R.\II,WAY. 


In  this  journal  in  March,  1902,  page  72,  was  illustrated  the 

'St   four-cylinder   balanced   compound   built  by   the   Baldwin 

'ifomotive  Works,  and  in  June,  1903,  page  210.  the  construc- 

'II  of  the  further  development  of  this  type,  as  built  for  the 

'hison,  Topeka  &  Santa  Fe.  was  presented.     The  present  en- 

ivings   show    the   construction    of    another    example    which 

now  being  completed  by  the  Baldwin  Locomotive  Works  for 

Chicago,  Burlington  &  Quincy  Railway,  but  has  not  yet  been 

'  into  service.     This  lo<omotive  embodies  the  principles  of 

other  two  designs    which  have  been  mentioned,  and  espe- 

"y  arranged,  in  the  matter  of  detail,  to  meet  the  conditions 

the  Burlington.     The  following  indicate  some  of  the  lead- 

'  differences  between  the  Burlington  and  Santa  Fe  designs: 

Burlington.  Santa   Fe. 

nipter  of   driving   wheels 78  ins.  7."^  ins. 

Kht   on  drivers 100.000    lbs.  90,000    lbs. 

'     weight    r^,:.-.  192.000    lbs.  187.000    lbs. 

;u    heating   surface 3.216.9  sq.  ft.  3.029  sq.  ft. 

••*  area 44.14  gq.   ft.  49.4  sq.  ft. 

s;est   diameter  of  boiler 64  ins.  66  ins. 

18th  of  tube 19   ft.  18   ft.    1    in. 


This  indicates  that  with  the  same  size  cylinders.  15  and  25x26 
in.  in  both  engines,  the  tractive  effort  of  the  Burlington  is  less 
than  that  of  the  Santa  Fe.  the  tractive  effort  of  the  former 
being  21.4i)0  lbs.,  whereas  that  of  the  latter  is  24,000  lbs.  in 
compound  working  for  both  cases.  In  the  Burlington  design 
advantage  is  taken  of  the  balancing  of  the  reciprocating  parts 
in  order  to  increase  the  weight  on  driving  wheels,  which,  in 
this  case,  is  made  100.000  lbs.,  a  rather  unusual  weight  for 
four  wheels,  except  on  the  Pennsylvania.  It  should  \)e  stated 
that  the  weights  of  the  Burlington  engine  are  estimated  at  the 
time  of  writing,  the  locomotive  not  having  been  completed. 
This  engine  has  outside  journals  for  the  trailing  wheels,  the 
construction  of  the  frames  being  the  same  as  that  illu9lrated 
on  page  119  of  our  April  numl>er.  1902.  The  crank  axles  are 
forged,  and  4%  in.  pins  are  forced  in  through  the  crank  pin 
portions.  The  crank  cheeks  are  banded  by  tire  steel  hoops, 
finished  all  over,  then  heated,  bent  to  shape  and  shrunk  on. 
The  following  ratios  and  list  of  dimensions  will  l)e  convenient 
for  record: 

VAUCLAIN      BALANCED     COMPOUND      PASSENGER      LOCO.MOTIVE. 

•t -^—Z   TVPE CV.    B.    tc    y.    R.     R. 

RATIOS. 

Heating  surface  to  volume  of  high-pre8.<:ure  cylinders.  .  606  9 

Tractive  weight  to   heating   surface .^ii.og 

Tractive  weight  to  tractive  effort ..v.,;, V-.  ...,..,■»  ■      4.67 

Tractive  effort  to  heating  surface ...  ..,4  .  .  .-  ;^  ^V*",  •      6.66 

Heating  surface  to  grate  area -^.  ...'.^ v ,  *:. ^^Vv.  .\ ..;...    72.8g 


212 


AMERICAN   ENGINEER   AND   RAILROAD   JOURNAL. 


Ili'atitiK  .surface  to  tra<tiv«,' 

Tutal   weight  to  heating  siirfaco 5i>.68 

Trattivo  effort  X  diauieter  of  drivers  to  heating  surface 518.8 

CL:NKKAI.  IIIMENSIONS. 

Gauge 4  ft.  8  Vj   ins. 

Cylinders   .•.»•.•..•.■....... -t  •  •..- 15  ins.  and  25  ins.  x  26  ins. 

Valves   ......  '.-'i'. . . .  *,  .'..j  ..>■■...,:.■; Malanced   piston 

iJoiler — Type .^,:... Wagon    top 

Diamettr ,•.. (!4    ins. 

Thickness  of  sheets i..  ..  ., 11-10  In.  and    '%    in. 

WorkinK  pressure ....^\.  ►  .  i. 210   lbs. 


Fuel Soft  , 

Staying Ra( 

Firebox — .Material s' 

Length 9G  i^ 

Width «;«;  y^ 

Depth Front,  7(»%   ins. ;    back.  U8% 

Thickness  of  sheets : 

Sides,  %  in.;  back.  %  in.;  crown,  %  in.;  tube,   i.;. 
Water  space Front.  4  ins. ;  sides,  4  ins. ;  back,  3" 

Tubes-  Material     ^ i , 

Wire  gauge    No. 

Number    ;■ 

Diameter    214 
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i^'iigtii  

.iliug   Surfatc — FiiojMJX  ^^  .  ^ 
rubes 

Total 

ite  area   

i.lng  Wheel.s — DiainetPr   outside. 
I  diameter  of  center.  . 


*•*««< 


i>...  «■»;«.. 


19   ft. 

,166.4  sq.  ft. 
.>•>,.,..  .  3,050.5  sq.  ft. 
•v.'".'..' .■;.:.■.  .3.21C.9  sq.  ft. 
"^  ;,•<;,  ..ii..  .44.14  sq.  ft. 

78  Ins. 

.  .  70  Ins. 


Journals Front,  10  x  10.»/.  ins. ;  back,  9i/>  x  12  ins. 

-ine   Truck  Wheels    (Front) — Diameter 33  ins. 

lournals .6  X   10  ins. 

iiilinK   Wheels — Diameter    .♦.••.•.»  »Vi,. .....  ...  ..48  ins. 

Iniirnals    .......;..,.. ...  ;  .  .8  x   12  in.s. 


«.«- »~«  4'  W  •- 


Wheel   Itase — Driving 

Kif,'id 

Total  engine 

Weight — On   driving  Wheels 

On    truck,    front 

On  trailing  wheels........ 

Total   engine   , .;».:; 

Total  engine  and  tentler.; 
Tank — Capacity  ........... 

Tender— Wheels.. .  ^ . .  . . . . ; , 

Journals   . 
Service     .... 


','  •"*•.»■•  ■•  „" 


....  7   ft.   3  In*. 

.<.15  ft.  6  Ids. 

...  .30  ft    2  ins. 

....  lOO.ouO  lbs. 

50.000  lbs. 

42,000  lbs. 

192,000  lbs. 

.'512.000  lbs. 

6,000  gals. 

:.,. Number.  8;    diameter,  37 V4  in>. 

5  X  9  ins. 

.  . Passenger 


I  f  »*..>^^'»''*jt  V  •.  •■  ^-•.  ir-'m  fc  x»  •  .•  ' 
.  .  .  ..•  »  .'*•  •..-rf  .".,*'  "»■.*.•"'... ^  4... 

.    .    a    •  ^,*''*.«^^-«^-.-i;..   •*   ^\»   •'  »  W   . 
.    .    .    .    ••*>   .".    V   ^'^   ^  m  tf  '*-'A.  *  *   * 

.A*^  •.'•  •  ^"•^.  . 

.      •     .     ■     .     ■      .     .     .     .     ..••#v.....k. 


.  .k..    Vt. 


IIIOlI-PRISSrRK   PISTON. 


LOW-PKESSURE   PISTf)N. 


1 


CRANK   AXLE  SIIOWINS  BANDING. 


VAUCLAIN    4-CYLINDER    BALANCED   COMPOUND   PASSENGER   LOCOMOTIVE. 

CHieAOO,     BURLINGTON    &     QUINCY    RAILWAY. 

P.  H.  Clark.  SMv^intenOent  Motive  Power.  Baldwin  Locomotive  Works,  Builders. 

(For  description  see  page  211.) 
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THE 


APPLICATION    OF    INDIVIDUAL    MOTOR  DRIVES 
TO  OLD  MACHINE  TOOLS. 


BY    K.    V.    WKUillT,    MKCIIAMCAL  ENtilNEEB. 


XI. 


Pl-\XERS    AND    SlIAI'KRS. 


M(  Kees  R(kks  Shoi's. — Pittsiu  Kuii  &  Lake  Erie  RAiiJioAn. 

Four  of  the  planers  that  were  used  in  the  old  shops  at  Mc- 
Kees  Rot'ks  were  transferred  to  the  new  machine  shop,  and 
have  been  equipped  with  varial)le  speed  motor  drives.  These 
planers  are  called  upon  to  handle  quite  a  large  variety  of  worlt, 
and  on  this  account  it  was  thought  advisable  to  have  them  fitted 
so  that  the  cutting  speed  could  be  varied.  It  did  not,  however, 
seem  desirable  to  change  the  speed  of  the  cutting  stroke  to  any 
great  extent  by  reducing  the  speed  of  the  motor,  since  the  speed 
of  the  return  stroke  would  be  reduced  at  the  same  time. 

The  belt  driven  type  of  planer  has  ordinarily  only  one  cutting 
speed,  and  this   is.  of  course,   designed  to  suit  average  condi- 


KKi.    o2. — THE    Al'l'LICATIOX    OK    VARIABLE-SPEED    MOTOR    DRiVlNMi    TO 
THE  CO-IX.   l»O.ND  rtANER,  WITH    SI'Ei'lAL  (iEAR   CIIANCiES 

hX)K  20  AM)  30  FT.  tirri.N(i  speeds. 

tions.  There  are  many  cases  where  different  cutting  speeds 
could  be  used  to  advantage,  but  there  is  no  reason  why.  if  it  is 
possible  to  provide  it,  a  constant  speed  for  the  return  stroke 
should  not  be  used  for  all  cutting  speeds.  The  speed  of  the 
return  stroke  should,  of  course,  be  made  as  high  as  possible, 
and  will  depend  on  the  design  of  the  tool,  the  weight  of  the 
shifting  pulleys,  etc.  Generally  speaking,  the  shifting  belts 
should  not  have  a  maximum  speed  of  more  than  4,000  ft.  per 
minute.  With  higher  speeds  the  weight  of  the  pulleys  will 
cause  the  bed  to  move  too  far,  and  the  belts  will  wear  out  quite 
rapidly. 

In  some  cases  the  speed  of  the  return  stroke  in  an  old  planer 
cannot  be  increased  very  much  unless  wider  shifting  belts  are 
used,  and  this  means  that  the  shifting  mechanism  will  have 
to  be  redesigned.  The  gearing  must  also  be  checked  over,  and 
in  some  cases  cast  iron  gears  may  have  to  be  changed  to  cast 
steel. 


1 

■■PIE .    ;;»    '.u     ii    «l  1 

m. 

v-                       *        ■                                                                                                      . 

H<..    53. THE    APPLICATION    <)K    A    VARIABLE-SPEED    DRIVE    TO   THE    42- 

IN.    fINCIX-NATI    PLANER.    WITH    SPECIAL    (iEAR    BOX    OIVINO 
CITTIXC   SPEEDS  OF  15,   20,   25   AND  30   IT.   PER  MIN. 


FIG.  54. — THE  CHAIN  DRIVE  UPON  THE  30-IN.  POWELL  PLANER,  SHOW- 

IXO    CONVENIENT    ARRANGEMENT   OF   CONTROLLER. — 

yi/^-H.-P.    CROCKER-WHEELEB    MOTOR. 


NE 
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,)n  one  of  our  planers,  a  60-in.x60-in.x20ft.  Tond  planer  (Fig. 
I .  we  have  arranged  for  cutting  speeds  of  20  and  30  ft.  per 
aute.  with  a  return  speed  of  60  ft.  per  minute.  Cutting 
eeds  below  20  ft.  per  minute,  and  from  30  down  to  20  ft.  per 
inute,  can  be  obtained  by  varying  the  speed  of  the  motor,  but 
i'  speed  of  the  return  stroke  will,  of  course,  in  such  cases,  be 
iianged  at  the  same  time. 

The  motor  which  drives  this  planer  is,  as  shown  in  the  en- 
aving,  carried  on  a  cast  iron  table,  which  is  supported  by  two 
ackets  bolted  to  the  housings.  The  motor  armature  shaft 
as  extended  by  coupling  on  a  piece  of  shafting,  and  on  the 
nd  of  this  shaft  was  keyed  a  fly-wheel,  which  is  also  used  as 
:  imlley  for  the  belt  for  the  return  stroke.    A  countershaft  was 

s 
* 

5 

Fl7-WheeIPnll.y         \      j 
Kim  2^"  thick  c -g 


30' X  30"  Powell  Planer 


nose  tools  on  some  mild-steel  locomotive  guide  bars.  The  bars 
were  tapered  slightly  toward  the  ends,  and  the  heaviest  cut, 
which  was  5-16  of  an  in.  full,  was  taken  near  the  middle  of  the 
bar.  The  feed  was  7-32  of  an  in.  The  power  required  in  cutting 
varied  from  about  16-H.-P.  at  the  ends  of  the  guides  to  25.6- 
H.-P.  at  the  middle.  The  reversal  from  the  cutting  stroke  to 
the  return  required  29-H.-P.;  moving  the  platen  on  the  return, 
8.2-H.-P.;  and  the  reversal  after  the  return,  20.7-H.-P.  When 
running  light,  6.4-H.-P.  was  required  to  move  the  platen  on  the 
forward  stroke. 

The  cutting  speed  throughout  these  trials  was  about  23 M:  ft. 
per  minute,  and  the  speed  of  the  return  stroke  50  ft.  per  min- 
ute.   Although  the  controller  was  set  at  point  No.  19,  at  which 


Crocker- Whwlei  Motor 
7JH.P. 


-*-6i^  •J 


VUi.  55. — 1>ET.\1LS  OF  THE  MOTOR  .VUl{.\N(;KMK.\T  .\XU  OF  THE  COUNTER.SH.\FT   Sll'P(>RTIX<i   BKACKETS.    USED   I'POX    THE    ItJWELL    PLAXEB. 


Crockcr-Whecler 
Hi  H.P. 
Variable-Speed  Motor 


Kr«;.  56. — 0ETA1L8   OF   THE    BELTED    MOTOK-OKIVE   THAT   WAS    APPLIED    T«>   THE    NEW    H.VVEX    PLAXEK.    .SHOWIXG    STYLE  OF   COLXTEBlSHArr 

SIIM'ORTIXG   BRACKET  USED. 


nddf'd.  which  carried  the  pulley  for  driving  the  cutting  stroke, 
•nd  this  countershaft  can  be  driven  from  the  motor-shaft  by 
'ither  one  of  two  runs  of  gearing;  change  from  one  run  of 
rearing  to  the  other  is  made  by  means  of  a  substantial  jaw- 
lutch.  The  shifting  belts  were  increased  to  4  in.  in  width  and 
he  cast  iron  running  parts  were  changed  to  steel. 

The  controller  is,  in  this  case,  placed  on  the  floor  to  the  right 
"f  the  tool  and  in  front  of  the  shifting  mechanism,  where  it  is 
\vithin  easy  reach  of  the  operator.  The  planer  is  driven  by 
«  Crocker-Wheeler  20-H.-P.  compound-wound  multiple-voltage 
iiotor.  in  connection  with  a  type  80-M.F.  controller,  giving  18 
>need  changes. 

The  following  data  will  give  some  idea  of  the  power  required 
o  operate  this  tool.    A  roughing  cut  was  taken  by  two  round- 


the  nominal  power  of  the  motor  is  about  16-H.-P.,  no  trouble 
was  experienced  in  carrying  the  above  overload  as  it  was.  of 
course,  intermittent. 

Another  interesting  drive  which  is  in  service  at  the  McKees 
Rocks  Shops  is  that  used  on  an  old  42-in.  x  42-in.  x  15-ft. 
planer  (Fig.  53).  built  by  the  Cincinnati  Planer  Company.  Cin- 
cinnati. Ohio.  This  tool  is  fitted  with  a  gear-box  furnished  by 
that  company,  which  allows  cutting  si>eeds  of  15,  20.  25  and  30 
ft.  per  minute,  with  a  constant  return  speed  for  the  platen  of 
75  ft.  i)er  minute.  By  making  redu<tions  in  the  motor  speed 
practically  any  cutting  speed  between  14  and  30  ft.  per  minute 
can  be  obtained  with  only  slight  reductions  of  the  return 
stroke. 

The  arrangement  of  driving,  as  well  as  that  of  the  muter. 
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TME     APPLICATION    OF    INDIVIDUAL    MO  FOR  DRIVES 
lO  OLD   MACHINE  TOOLS. 
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XI. 

I'l.AM^.Ks     \\li    Sll  Al'l  l!>. 

.\l<Kiis    H<irK>    S4iiif>.      PiT'isKi  i:<.ii    .\    L\Ki     Kiiii     ll\iii!i>\i> 

I'oiii  <>r  ilif  plaiiiTs  that  wfic  nst  i|  in  ih.'  oM  shops  ai  .Mi- 
K«^»'S  Rtwks  WHr»'  iraiisf«'in'il  to  iIh-  ih'w  niarliiiu'  shop,  ami 
ha\<"  h«'i'ii  fi|iiip|n«i  Willi  vaiialilf  spriMJ  motor  <liiv<>s  Tln'Sf 
plam-is  an-  callfil  upon  lo  haiidh'  quilt'  a  lar^»'  vaiifiy  ot  work, 
atiil  on  this  ai-ioiiiii  ii  was  thoiiKiii  ailvisalilc  lo  havn  thi'in  tittcil 
so  Thai  I  In-  <  uiiiiin  .s|jfeil  «()ul(l  Im*  varied.  Ii  iliil  not.  liow»'v«'r. 
-••»'in  iltsiral'N'  lo  iliann^'  'li*'  sp«'<M|  of  iln'  riiiiin^'  stroUf  to  an.v 
HK'at  ••xtt'iii  l»y  n-ilu<  iii^  iIh-  sp«'»Mi  ol  iIm-  inoioi-.  since  ih*-  speed 
of  111*'  i»'turn  stroke  would  l»e  reduced  at  the  sam«'  lime. 

The  lieli  driven  lype  of  planer  has  oniinarily  only  <uie  cutting.' 
spe»d.   and    thi.s    i.s.   of   course,    designed    to   suit    average   <(iiidi- 


l  II  .2.        I  UK     \l'rj  M    Vl  l(»\     oh     \  AKIAIU.K-.st'KKh     \luH»l!     I>l!l\l\c      H' 

III!     f.O-|\.    roMi    I'lAMK,    Willi    SI'M  lAI    I.I-  \l!    I  ll\^'.|v 
l  o|!    :,'0    AMI   ;{U    II.    (  t    IIIM.    SI'KHts 

ii«»iis,      Theic   arc    many    <  ases    where   diffeieni    cinijim    sp 1^ 

could  lie  used  lo  advaiila^e.  Inn  there  is  no  reason  why.  if  ii    is 
possilde  ii>   provide  it.  a   constant   speed   for   liie  leiinn   siioUe 
should    not    he    used    for   all    ciniinu   speeds.      The   speed    of    i||. 
I  el  inn   stroke  should,  of  cour.si-.   he  made  as  hi.nh  as  possihjc 
ami    will    depend   on    the   design   of   the   tool,    ihc    weij^hl    of   lie 
shifiinu    pulleys,    ii.        Cenerally    speakinii.    ihe   shiftinn    helts 
should  not  have  a  ma.ximum  speeil  of  more  than    I.oimi  ft.  per 
iiiiniiie       With    hinlit  r   speeds    the    weij-ht    of    the    pulleys    will 
cause  the  hed  to  Hlove  too  far.  and  tlie  hells  will  wear  out   ipiiie 
rapidly. 

In  some  eases  the  speed  of  the  return  stroke  in  an  old  planer 
cannot  he  increased  very  nnich  iinh'ss  wider  shiftini;  belts  ate 
used,  and  tliis  nteans  that  the  shift  Iiik  mechanism  will  liave 
to  he  redesigned.  The  .Hearing  miisi  also  he  t  hecked  over,  and 
in  some  cases  »asl:  iron  jjeurs  may  have  lo  he  change*!  to  cast 
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,11  oiH'.  of  our  planors,  a  t;(t-jii.xtiO-iii.xl'oft.  Poiu!  planer  (Fig. 

\v<>  havp  anariRctl  for  cuiting  speeds  of  20  and  .'50  ft.  per 

iiif.    wiih   a    return    speed   of   r,o   ft.   per   mintite.      Cut.lins 

.  (l^.  Ik'Iow  2o  ft.  per  minute,  and  from  30  down  to  2U  ft.  lier 

u\lt«, can  be  olitained  by  varying  the  speed  of  the  motor,  btit 

v|»e«'d  of  the  return  stroke  will,  of  eourse,  in  such  cases,  bi- 

riiicd  at   the  same  time. 

;  III  motor  wiiieh  drives  this  planer  is,,  as  shown  iu  Ihe  eu- 
tving.  <arri<'d  on  a  ea?}!  iron  table,  which  is  supporied  by  two 
.  .-Uets  boIte<l  to  the  housinj!;s.  The  motor  armature  shaft 
-  extended  by  <()upling  on  a  pleee  of  shafting,  and  on  th«' 
il  of  this  shaft  was  keyed  a  Jly  wheel,  wliich  is  also  used  as 
I'mliey  foi  the  in-lt  for  jljie  return  strolt*'.    A  <(iunrershaft  was 


nose  tools  on  jsonie  niilrt-steel  locomotive  suide  Imrs.    Tlic  bars 
were   tapered   slightly    toward   »h«»   enils.  ami    the   heaviest    «.ut. 
which  was  r,-l«;  of  an  in.  full,  was  taken  near  the  middle  of  the 
Isir.    The  feed  was  7-:{2  of  an  in.    The  iKJwer  requir*Hl  In  ciitliiic 
variefl  froiii  about  1«i-H.-P.  at,  the  ends  of  the  RMljrles  to  2">  •! 
if.-P.  at   the  middle.     The  revipi'sa)  from  the  <iiitintt  stroke  i«, 
the  return  required  2:»-H.-I'.;  moving  the  platen  on  the  return, 
(<.2-U.l*,;  and  the  reversal  after  the  leiurn,  I'o.T  M.  T.     When 
running  ligln,  Vi.4-H.-F*.  was  requireti  to  mov<>  ih<'  platen  <in  th> 
forward  stroke,, ;;      :    ,>    v.;     ,- 
The  cutting  *pf*ed  througiiotn  tlM>e  1  rials  was  jiltou!   j.;i_.   n 
l>er  minute,  and  the  speed  of  the  return  stroke  r,«i  ft.  jht  min- 
ute.    Although  the  controller  was  set  «H  |»oint-No.  ik  ar  whieh 
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i'i' d.  whi«h  carried  the  pnlle.v  fen-  tlriving  the  cutting  stroke. 

■  il   this  countershaft   can   Ik-  driven    from   the  motor-shaft    by 

Ml"  r  one  of  two   runs  of  gearing;    •  liange   from   one    itin    of 

.iiiii«  lo  the  other  is  made- lijr  nieans  of  a  substantial  .jaw- 

''  Il      The  shifting  belts  wer«»  increased  to  4  in.  in  width  and 

■  cast   iron  ninninj;  pails  were  cban^eil  to  steel. 

rile  ciintroller  is.  iti  this  case.  jila<ed  on  the  Uoor  10  the  right 

I  he  tool  ami  in  fioiii  of  the  shifting  nn'chanism.  where  il   is 

liiii   easy   reach   of  ilie  o|M'rator.     The   planer  is  <lriven  by 

'  locker-Wheeler    Jn  jl.-l'.    coni]ionnd-wound    tniiltiple-v«dtage 

'•'r.  in  conni'diiHi  with  a  t,vpe  JSbM  F.  KUitidller.  giving   is 

• ''d  changes^    "  ■  'i--    '?' 

I'he  followiiii;  data  will  give  some  idea  of  the  pdwei'  reiinir«?«I 
"perate  this  tool.     A  roughing  ciiC  was  taken  by  two  round- 


the  nominal  power  of  the  motor  is  aboui  Hi-H.-!'..  im  tiottble 
was  exj)eri<Mjced  ill  carrying  Ijt|e4ti>ov^^oyet*toad  as  it  was.  id 
course,  iniermitient.  '  "v'l.    ■■  '    :    ;     ;  " 

.\notlier  interesting  drive  which  is  in  service  at  the  .McKio 
Itoeks  Shops  is  that  used  on  an  obi  -<2-in.  x  4:i-in.  x  l^-tt. 
planer  (Fig.  .'>:!).  built  by  the  {incinnat  i  Planer  Contpany.  CMn- 
(innaii.  Ohio.  This  tool  is  fitted  with  a  gear  bo. \  turnisli -d  by 
that  company,  which  allows  i-utting  siM-eds  of  !«.  2<.».  2r»  and  30 
ft.  iM>r  nlinule,  with  a  constant  return  spe<*d  for  llie  piaten  o| 
7.'  ft.  per  iiiiniite.  Uy  making  ri'dudions  in  the  motor  sjned 
pjactitally  any  cuttiim  speed  J»etweeij  ||  an<l  .'.o  fi.  per  minutr 
can  Iw  obtained  with  only  slight  redtictioiis  of  the  return 
stroke.  y/^):;^. 

The  ai raugeimiit  of  drivins.  a^  weli  as  that  of  the  m««^c  1 
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is  practically  tlie  same  as  that  illustrated  in  Fig.  7  of  the 
article  upon  motor-driven  planers  appearing  upon  page  71  of 
the  February,  1904,  issue  of  the  American  Engineer  and  Rail- 
road JoiRNAL.  A  Crocker-Wheeler-  15-H.-P.  compound-wound 
multiple-voltage  motor  and  a  type  80-M.F.-18  controller  are 
used  in  connection  with  this  drive. 

Figs.  54  and  55  illustrate  an  interesting  application  of  a  vari- 
able-speed motor-drive  to  an  old  30-in.  x  30-in.  x  8-ft.  Powell 
planer.  This  planer  has  a  maximum  cutting  speed  of  30  ft.  per 
minute,  with  a  return  speed  of  72  ft.  per  minute. 

The  motor  rests  partly  upon  the  crossbrace  at  the  top  of  the 
housings  and  partly  upon  a  4-in.  x  4-in.  x  "i-in.  angle,  bolted  in 
between  the  cast  iron  brackets,  which  are  fastened  to  the  hous- 
ings to  carry  the  countershaft.  The  countershaft  is  driven 
from  the  motor  by  means  of  a  Morse  silent  chain,  as  is  clearly 
shown.  The  fly-wheel,  which  is  also  used  as  a  belt  pulley,  is 
on  the  countershaft,  and  is  made  quite  heavy,  since  the  speed 
of  the  shaft  is  comparatively  low.  A  better  action  could  of 
course  be  obtained  by  placing  the  fly-wheel  on  an  extension  of 
the  armature  shaft,  but  in  this  case  such  an  arrangement  could 
not  have  been  made  conveniently. 

The  planer  is  driven  by  a  Crocker-Wheeler  7%-H.-P.  com- 
pound-wound multiple-voltage  motor  in  connection  with  a  type 
40-M.F.-18  controller.  The  controller  is  bolted  to  the  side  of 
the  housing  of  the  planer  as  shown.  It  is  thus  up  out  of  the 
way,  and  yet  convenient  for  the  operator.  The  floor  stand,  or 
panel  board,  which  is  used  to  carry  the  switch,  fuses  and  cir- 


cuit-breaker, is  here  placed  on  the  floor  to  the  right  and  close 
to  the  tool.    On  the  larger  planers  it  is  placed  at  the  rear  of 
the  shifting  mechanism,  and  is  thus  entirely  out  of  the  way 
although  within  easy  reach  if  the  operator  finds  it  necessary 
to  use  the  switch  or  throw  in  the  circuit-breaker. 

Another  interesting  application,  one  that  is  remarkable  foi 
its  inexpensiveness,  is  that  made  to  an  old  30-in.  x  30-in.  x  8-ft. 
planer,  built  by  the  New  Haven  Manufacturing  Company,  New 
Haven,  Conn.  The  housings  of  this  planar  did  not  appear  stiff 
enough  to  carry  the  motor  on  top,  and  so  two  brackets  were 
bolted  to  the  housings  to  carry  the  countershaft  (see  Fig.  56). 
The  motor  was  set  on  the  floor  at  the  rear  of  the  planer-bed,  and 
is  connected  to  the  countershaft  by  a  4-in.  belt,  as  shown. 

The  drive  on  this  planer  (Fig.  56)  was  arranged  for  a  cutting 
speed  of  30  ft.  per  minute,  with  a  return  speed  of  72  ft.  per 
minute.  It  is  driven  by  a  Crocker-Wheeler  7'i-H.-P.  compound 
wound  motor,  which  is  operated  in  connection  with  a  type  40 
M.F.-18  controller,  located  upon  a  floor  stand  at  the  right  of  the 
planer  housing,  as  sho  ■^n. 

No  rule  was  followed  for  determining  the  size  of  the  fly- 
wheels on  these  planers.  For  the  first  two,  which  are  here 
described,  the  Pond  and  the  Cincinnati  planers,  fly-wheels  were 
applied,  as  recommended  by  the  tool  builders.  In  the  case  of 
the  last  two,  the  fly-wheels  were  made  very  heavy  for  the  rea- 
son that,  although  the  planers  were  light,  the  fly-wheels  were 
placed  on  a  countershaft,  the  speed  of  which  was  in  each  case 
comparatively  low. 


NEW   ELECTRIC    LOCOMOTIVES. 


NEW    YOBK    CENTRAL    &    HUDSON    BIVEB    KAILBOAU. 


The  new  electric  locomotives  which  are  being  built  at  Sche- 
nectady for  the  New  York  Central  &  Hudson  River  Railroad 
Company  by  the  General  Electric  Company  and  the  American 
Locomotive  Company,  differ  radically  in  their  electrical  feat- 
ures from  any  electric  locomotive  hitherto  constructed.  This 
design  was  submitted  in  accordance  with  specifications  pre- 
pared by  the  Electric  Traction  Commission,  appointed  by  the 


These  conditions  required  an  electric  locomotive  capable  of 
making  two  regular  successive  trips  of  one  hour  each  between 
Grand  Central  Station  and  Croton,  with  a  total  train  weight 
of  550  tons,  a  single  stop  in  each  direction,  and  a  lay-over  not 
to  exceed  20  minutes.  In  addition  to  this,  it  was  provided  that 
a  similar  schedule  should  be  maintained  with  somewhat 
lighter  trains  making  more  frequent  stops.  Finally,  it  wa.s 
provided  that  with  a  total  train  weight  of  435  tons,  the  electric 
locomotive  should  be  able  to  run  from  Grand  Central  Station 
to  Croton.  without  stop,  in  44  minutes,  and,  with  one  hour  lay- 
over, be  able  to  keep  up  this  service  continuously.     This  last 
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railroad  company,  the  members  of  which  are  .Messrs.  William  J. 
Wilgus,  fifth  vice-president,  N.  Y.  C.  &  H.  R.  R.  R.;  John  F. 
Deems,  general  superintendent  of  motive  power  of  the  railroad 
company;  Hion  J.  Arnold,  Frank  J.  Sprague  and  George  Gibbs. 
The  secretary  of  this  commission  is  Mr.  Edwin  B.  Katte,  elec- 
trical engineer  of  the  railroad  company.  This  commission, 
after  rareful  driiberation,  had  prescribed  the  conditions  which 
must  be  fulfilled  by  electric  Iwomotives  taking  the  place  of 
steam  locomotives  as  far  as  Croton  on  the  Hudson  River  Line, 
and  as  far  as  North  White  Plains  on  the  Harlem  Division,  dis- 
tances of  34  miles  and  24  miles  respectively. 


schedule  Is  the  equivalent  of  the  present  timing  of  the  Empire 
State  Express,  though  the  latter  has  a  somewhat  lighter  train. 

The  successful  bidders  were  the  General  Electric  company, 
in  conjunction  with  the  American  Locomotive  Company.  The 
choice  of  a  direct-current  typ-"  of  locomotive  was  dictated 
largely  by  its  known  reliability  of  service,  owing  to  the  amount 
of  experience  which  had  been  accumulated  with  the  direct 
(  iirreiit  motor. 

The  new  electric  locomotives  will  be  37  ft.  in  length  over  all. 
The  wheel  base  will  consist  of  four  pairs  of  motor  wheels  and 
two  pairs  of  pony  truck  wheels,  the  length  of  the  total  wnee* 
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1,         being    27  ft.,    and    of«  the    rigid    wheel    base,    consist- 

t    four    pairs    of    motor    wheels,    13    ft.    The  diameter 

.e    driving    wheels    will    be    44    ins.    and    of     the    truck 

is  36  ins.     The  driving  axles  will  be  SV2  ins.  in  diameter. 

li  be  what  is  known  as  a  double-ender,  and  will  weigh  ap- 

mately  190,000  pounds.    The  frames  will  be  of  cast  steel, 

.<iile  and  end  frames  being  bolted  together  at  machined 

ices  and  stiffened  by  cast  steel  cross  transoms.   The  jour- 

loxes  and  axles  will  be  designed  to  permit  suflacient  lateral 

to  enable  the  locomotive  to  pass  easily  around  curves  of 

ii    radius.     The  superstructure  of  the  locomotive  is  to  be 

,,     luh  form  and  so  designed  as  to  offer  the  least  practicable 

V    mI  resistance  consistent  with  the  adequate  housing  of  the 

t:    Hiatus  and  its  convenient  operation.     The  cab  is  designed 

sM  ;us  to  afford  a  clear  view  of  the  track.     The  whole  of  the 

siipoibtructure  is  to  be  of  sheet  steel  with  angle  iron  framing, 

and  the  doors  and  windows  of  the  cab  are  to  be  fireproof. 

Four  GOOvolt  direct-current  gearless  motors,  each  of  550- 
n.  P.  will  be  used.  This  will  make  the  normal  rating  of  the 
Incoraotive  2,200-H.-P.,  with  a  maximum  rating  of  about  2,800- 
U.V.  The  armatures  will  be  mounted  directly  on  the  axles, 
and  will  be  centered  between  the  poles  by  the  journal  boxes, 
sliding  within  finished  ways  in  the  side  frames.  The  armature 
COIR  will  be  of  the  iron-clad  type,  the  laminations  being  as- 
sembled on  a  quill,  whicn  will  be  pressed  on  the  axle.  The 
winding  will  be  of  the  series  drum-barrel  type.    The  conductors 


.VKBANOEMEXT  OF  ABMATUBE,   COMMUTATOR  AND  FRAMES. 

^^i^  be  designed  so  as  to  avoid  eddy  currents,  and  will  be  sol- 
ilt  Twl  directly  into  the  commutator  segments.    The  commutator 
\\ill  be  supported  on  the  quill.    The  commutator  segments  will 
'»'•  made  of  the  best  hard-drawn  copper,  with  integral  ears. 
Tlu*  brush-holders  will  be  of  cast  bronze  and  mounted  on  in- 
Mated  supports  attached  to  the  spring  saddle  over  the  journal, 
•Maintaining  a  fixed  position  of  the  iirush-holder  in  relation  to 
<'  commutator.     Unlike  the  ordinary  four-pole  motor,  where 
iio  magnetic  circuit  is  made  througn  a  separate  box  casting, 
'''■''  magnetic  circuits  in  this  type  of  electric  locomotive  are 
miploted  through  the  side  and  end  frames.     The  pole  pieces 
'    <ast  in  the  end  frames,  and  there  are  also  double   pole 
'  <'s  between  the  armatures,  carried  by  bars  which  act  as 
!t  of  the  magnetic  circuit.    The  pole  pieces  will  be  shaped 
tbat  the  armature  is  free  to  move  between  them  with  ample 
arance  on  the  sides.    As  tne  poles  move  up  and  down  with 
riding  of  the  frame  on  the  springs,  they  will  always  clear 
armature,  and  provision  is  made  so  that  the  armature  will 
'  '  strike  the  pole  pieces  even  if  ihe  springs  are  broken.    The 
d  coils  will  be  wound   on   metal  spools  bolted  to  the  pole 
<*'s,  and  will  consist  of  flat  copper  ribbon. 
!'tir>  Sprague-Oeneral  Electric  multiple  unit  control  will  be 
''     Two  master  controllers  in  the  cab  will  be  so  placed  that 
"Iterating  engineer  looking  ahead  will  always  have  one  of 
under  his  hand.     The  control  system  will  permit  two  or 
'  •'  locomotives  to  be  coupled  together  in  any  order  in  which 
V  happen  to  come  and  to  be  operated  as  one  unit  by  the 


engineer  in  the  leading  cab.  The  control  system  will  also  be 
semi-automatic  in  its  action,  as  it  will  provide  a  check  on  the 
rate  of  acceleration  of  the  train,  which  the  engineer  cannot 
exceed,  while  he  may  accelerate  at  any  lower  rate  if  he  so 
desires.  Should  two  locomotives  break  apart  the  control  cur- 
rent will  be  automatically  and  instantly  cut  off  from  the  sec- 
ond locomotive  without  affecting  the  ability  of  the  engineer  in 
charge  to  control  the  front  locomotive  under  his  charge.  The 
control  system  is  designed  for  a  minimum  of  300  volts  and  a 
maximum  of  750  volts. 

The  weight  which  will  rest  upon  each  of  the  driving  wheels 
of  the  electric  locomotives  will  be  about  17,000  lbs.  Proper 
distribution  and  division  of  the  weight  among  axles  will  be 
accomplished  by  swinging  the  main  frames  from  a  system  of 
elliptical  springs  and  equalizing  levers  of  forged  steel,  the 
whole  being  so  arranged  as  to  cross-equalize  the  load  and  fur- 
nish three  points  of  support. 

The  locomotive  will  be  provided  with  all  the  usual  acces- 
sories of  a  steam  locomotive,  including  an  electric  air  com- 
pressor to  furnish  air  for  the  brakes;  it  will  have  whistles,  a 
bell  and  an  electric  pneumatic  sanding  device  and  electric 
headlights  at  each  end.  The  interior  of  the  cab  will  also  be 
heated  by  electric  coils. 

In  actual  performance  this  locomotive  is  expected  to  give 
better  results  than  any  engine  hitherto  placed  upon  rails. 
With  a  light  train  the  locomotive  is  expected  to  give  speeds  up 
to  75  miles  an  hour,  and  with  heavier  trains  similar  speeds 
can  be  attained  by  coupling  two  locomotives  together  and  work- 
ing them  as  a  single  unit.  Its  tractive  force  will  be  greater  than 
that  of  any  passenger  locomotive  now  in  existence,  and  it  is 
believed  that  in  the  simplicity  and  accessibility  of  its  parts 
and  in  the  provision  made  in  its  design  to  insure  continuous 
operation  with  the  minimum  chances  of  failure,  that  it  marks 
an  entirely  new  and  successful  type  of  electric  locomotive. 


Mr.  S.  I>.  Bean,  heretofore  master  mechanic  of  the  Atchison, 
Topeka  &  Santa  Fe  Railroad,  Albuquerque,  New  Mexico,  has 
been  appointed  mechanical  superintendent  of  the  Coast  Lines, 
with  office  at  Los  Angeles,  Cal .  succeeding  Mr.  G.  R.  Joughins. 
recently  resigned. 


Mr.  David  Van  Alstyne  has  been  appointed  superintendent 
of  motive  power  of  the  Northern  Pacific  Railroad,  to  succeed 
Mr.  A.  E.  Mitchell.  Mr.  Van  Alstyne  is  a  graduate  of  the 
Massachusetts  Institute  of  Technology.  He  had  his  early  ex- 
perience on  the  Ix)uisville  &  Nashville,  and  has,  for  a  number 
of  years,  been  in  the  motive  power  department  of  the  Chicago. 
Great  Western  Railway,  where,  for  the  last  five  years,  ho  has 
held  the  position  of  sui>erintendent  of  motive  power.  He  is 
thoroughly  equipped  by  training  and  experience  for  the  im- 
portant position  which  he  is  now  taking,  and  this  journal  con- 
gratulates Mr,  Van  Alstyne  and  the  Northern  Pacific  Railroad 
upon  the  appointment. 


Samuel  R.  Callaway,  president  of  the  American  Lo<omotlve 
Company,  died  at  his  home  June  1  after  a  surgical  operation. 
He  was  born  in  1850  in  Toronto.  Ontario,  and  began  railroad 
service  at  the  age  of  13  years.  For  six  years  he  was  a  clerk  in 
the  offices  of  the  Grand  Trunk:  in  1871  he  was  private  secre- 
tary to  the  general  manager  of  the  Great  Western  Railway;  in 
1874  he  was  appointed  superintendent  of  the  Detroit  &  Mil- 
waukee Railway:  in  1878  general  superintendent  of  the  De- 
troit. Saginaw  &  Bay  City  Railway;  in  1881  general  manager 
of  the  Chicago  &  Grand  Trunk  and  president  of  the  Chicago  & 
Western  Indiana;  in  1884  he  went  to  the  Union  Pacific  as  sec- 
ond vice-president  and  general  manager;  in  1887  he  was  presi- 
dent of  the  Toledo.  St.  I^uis  &  Kansas  City;  in  1895  president 
of  the  Nickel  Plate;  in  1897  president  of  the  Lake  Shore  & 
Michigan  Southern.,  and  April  27,  1898.  he  was  apiwinted  presi- 
dent of  the  New  York  Central  &  Hudson  River  R.  R..  succeed- 
ing Chauncey  M.  Dei>ew.  He  was  active  in  organizing  the 
American  Locomotive  Company  and  had  been  its  president 
from  its  inception.  He  was  well  knowi  as  a  railroad  officer, 
strong  as  a  financier,  and  had  hosts  of  friends. 
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\N  IMPORTANT  TEST  OF   ELLIPTIC  SPRINGS. 


in.. 


MADE  FOB  THE  IKTEBBOEOUGH  BAPIO  TRANSIT  BAILWAY. 


J,         IKTEBMINE    PEBMANEJJT     SeT     AND     PbOPEB     WORKING     FiBEB 

"  Stress. 


BY   S.   A.   BULLOCK. 


'.  object  of  this  test  was  to  ascertain  the  greatest  possible 

,iis  spring  would  receive  under  successive  applications  of 

I  heavy  and  excessive  loads;  and  also  to  determine  whether 

!i)0  pounds  per  square  inch  is  an  efficient  fiber  stress  for 

■  orking  load  of  plate  springs. 

uonsions  of  spring  before  test: 

Free  height  over  bands 13%  in.s. 

Free  height  between   bands G'/j  ins. 

Length  of  spring  over  all 31  "4  'ns. 

Length  of  spring,  center  to  center 29  Va  ins. 

Plates     ••-•?.. S'/j  X5-16  ins. 


l>rAGBAM  OF  SPBINO. 


The  first  test  (Fig.  1),  consisted  in  giving  383  successive 
applications  of  the  light  load  of  12,500  pounds,  equivalent  to  a 
fiber  stress  of  y  1,400  pounds.  (We  have  considered  L  one-half 
the  length  of  spring  under  load  P,  to  be  equal  to  15  ins.) 

It  is  interesting  to  note  that  after  the  first  application  of 
the  light  load,  and  up  to  a  certain  number  of  applications 
(207),  the  spring  grew  3-16  in.  in  the  loaded  height,  the  free 
height  remaining  constant.  After  this  limiting  number  of 
applications,  the  successive  applications  of  the  load  produced 
no  further  change 

The  reason  lor  this  growth  of  spring,  or  inc  re^Jtrbf  efcciency, 
is  du6  to  a  dpirease  of  frictiop  between  thp  ^vfl^:  Vbr  in  the 
manufacture  of  plate-springs  there  is  al^^^«^^aie  Between 
the  plates  and  the  frequent  application  and  rei^asa*C(t  trfis  load 
pulverizes  the  scale,  which  then  acts  as  a  lup^au^jLi.d  re- 
duces the  friction.  :^f'^   I 

The  second   test    (Fig.    2)     consisted    of   12   apuM||^ions   of 
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FIG  4. 


NiimbiT  of  springs   p<T   sot .,, 4 

Number  of  plates  per  spring-  ..•;".  w>'.,. ■  -9 

Sl.vie  of  spring .'.'"...  .''.  .  .  Dnuhle  elliptic 

'Hiring  the  first  six  tests  the  loads  were  gradually  applied 

1  released  by  a  screw  testing  machine,  traveling  at  the  rate 

3  ins.  per  minute.    But  in  the  last  test,  as  shown  by  curve 

(Fig.    5),    an    hydraulic    testing    machine    was    used.      The 

Kht-beam  was  so  adjusted  that  the  load  could  be  partially 

■ased,  and  then  suddenly  forced  band  to  band  by  moving 

lever  up  and  down  by  hand.    For  the  use  of  their  testing 

chines  we  are  indebted  to  the  Baldwin  Ix>comotive  Works. 

''his  last  test  was  made  on  a  different  spring  of  the  same 

-■«  as  the  one  used  in  the  first  six  tests,  and  we  have  shown 

n  Fig.  ^   for  tlie  sake  of  comparison. 

''he  spring  steel  was  furnished  by  the  Crucible  Steel  Com- 
'ly  of  America,  and  matlc  into  springs  by  the  Standard  Steel 
-rks,  from  whom  we  nave  the  following  chomi<'al  analysis: 

♦  Carbon  (comblnfvl)    ....-,*,...»..•>.-..  .1.01     pcnoiil. 

Manganese     »..»:.'*-.'•.•.••  Vi.y  .  .  .    -ZIO  per  rent . 

Phosphorus    . . , . . ,  .  ..iVi*','.  V>- . , ; ....  .  .     033  per  cent. 

''^iilphur  ■ .. .  ..i, *^--.^; ,  ;:i.;'.i..i';-'i  -  -  .    .02.''i  per  cent. 

Silicon 1 170  per  cent 


14,5UU  pounds,  OT  a 'fiber  stress  of  lut!,»itM)  pounds,  prmlucing  a 
set  in  the  free  height  of  minus  1-lG  in.  and  a  set  of  minus  1  32 
in.  in  the  loaded  height. 

The  third  test  (Fig.  2)  consisted  of  two  applications  of  20,- 
000  pounds  (fiber  stress  146,000).    No  additional  set  was  found. 

In  the  fourth  test  (Fig.  3).  the  spring  was  forced  band  to 
band  twice,  requiring  an  average  pressure  of  about  23,500 
pounds,  or  a  fiber  stress  of  172,000  pounds  per  square  inch. 
No  appreciable  .set  was  discovered. 

The  fifth  test  (Fig.  3)  consisted  of  564  applications  of  the 
heavy  load  of  14.500  ijounds,  producing  a  fiher  stress  of  106,- 
000  pounds.  During  the  first  ".0  applications  the  spring  grew 
'/(i  in.,  but  lost  3  32  in.  during  the  last  50  applications.  Thus 
the  actual  growth  was  1-S2  iu^  the  tree  height  remaining  con- 
stant. '',  ■>7-':-    :\  V'^' 

The  sixth  test  (Fig.  4)  consisted  of  forcing  the  spring  band 
to  band  ten  times,  then  applying  the  test  load  of  14.500  pounds. 
This  operation  was  repeated  throe  times. 

The   first   average   pressure    required    to    bring    the   spriog 
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band  to  baud  was  23,000  pounds,  the  successive  average  pres- 
sures required  an  additional  500  pounds  to  bring  the  spring 
band  to  band  (i.  e.,  23,500,  pounds  or  fiber  stress  of  172,000 
pounds).  The  free  height  additional  set  was  minus  3-32  in. 
The  total  light  set  was  minus  3-lG  in. 

CONCLUSIONS. 

Now,  from  these  six  tests,  we  note  that  30  band  to  band  ap- 
plications produced  a  total  set  of  minus  3-16  in.  In  the  jump 
test  between  the  25th  and  the  5010th  application  the  additional 
light  set  was  minus  3-32  in.  Accordingly,  we  may  infer  that 
the  first  spring  could  not  receive  a  total  set  greater  than 
minus  9-32  in.,  or  that  during  the  life  of  the  spring,  curve  B 
(Fig.  5)  would  never  fall  below  curve  C. 


Accordingly,  it  is  evident  that  106,000  pounds  per  b 
inch  is  allowable  for  the  working  fiber  stress.  The  max 
allowable  fiber  stress  can  only  be  determined  by  more  e> 
tive  experiments  upon  this  subject. 

Since  all  springs  ara  at  times  subjected  to  excessive 
sures  which  tend  to  produce  a  deformation  from  whic 
spring  can  never  recover,  we  would  suggest  that  when 
springs  are  tested  they  shall  first  be  given  two  applicatic 
that  load  which  would  be  equivalent  to  a  fiber  stress  of  1  ■ 
pounds  per  square  inch.     Such  a  pressure  to  be  quickl 
plied  and  released,  the  object  being  to  relieve  the  spri 
most  of  its  set  while  under  the  testing  machine,  and  thi 
sure  ourselves  against  the  annoyance  of  having  the  s; 
receive  any  permanent  set  when  under  the  car. 
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Atchison,  Topeka  &   Sajita   Fe  Railway. 

le  flues  are  cleaned  in  a  concrete  pit  built  under  the  floor 
r  road,  was  designed  to  clean  a  large  number  of  flues  at  a 
1  e,  clean  them  quickly  and  noiseiessly  and  to  reduce  to  the 
i       St  terms  the  cost  of  handling  in  and  out  of  the  machine. 

iie  flues  are  cleaned  in  a  concrete  pit  built  under  the  floor 
, ,  .lie  shop,  the  size  being  4  ft.  8V^  in.  by  22  ft.  by  6  ft.  8  in. 
,;, ,  |),  It  is  connected  with  the  sewer  and  may  be  filled  with 
,-r  to  any  desired  depth.  Flues  while  being  cleaned  are 
pcnded  in  the  water  by  two  specially  wide-faced,  case-hard- 
,  il  wrought-iron  chains  forming  continuous  loops,  in  which 
I:  flues  roll  over  and  over  upon  themselves  as  the  chains  are 
t;  ven  at  a  speed  of  130  ft.  per  minute  by  the  gearing 
..  .  rhead,  to  which  a  20-horse-power  series  wound  motor 
i  connected.  The  motor  is  furnished  with  a  suitable  re 
\  rsible  controller  and  resistances.  To  keep  the  flues  in 
jMsition  fenders  are  provided  in  the  pit  and  are  adjust- 
ai.lt'  to  flues  from  8  to  20  ft.  in  length.  The  rear  chain  is 
suiiported  by  a  traversing  carriage  which  is  moved  toward 
or  away  from  the  front  chain  by  screws  driven  by  the  main 
driving  motor  through  a  clutch.  (This  is  clearly  indicated  in 
III.-  drawing.)  Thus  the  rear  chain  is  adjusted  to  the  length  of 
tliM'S.  A  small  diagram  shown  in  the  line  engraving  illus- 
trates the  run  of  each  chain  and  the  method  of  raising  and 
towering  the  flues.  The  sprocket  A  is  keyed  to  its  shaft  and 
fl lives  the  chain  when  the  motor  is  started.  The  sprocket  B 
is  keyed  to  its  shaft,  which  is  independent  of  the  shaft 
A.  and  receives  its  motion  from  the  weight  of  the  chain  when 
il  is  in  motion.  If  the  chain  moves  in  the  direction  of  the 
arrow  and  the  shaft  B  is  prevented  from  moving  by  means  of 
ilie  powerful  strap  brake,  the  loop  at  C  will  be  shortened  into 
the  position  D.  This  will  raise  the  flues  out  of  the  pit  for  load- 
i?ig  upon  a  push  car  which  may  then  be  run  under  them.  By 
this  arrangement  flues  are  lowered  and  raised  by  the  machine 
itsflf,  and  independently  of  the  crane  service  of  the  shop. 

A  lot  of  flues  to  be  cleaned  are  brought  over  the  pit  on  a 
push  car;  they  are  lifted  from  the  car  by  the  chains,  the  car 
is  removed,  the  flues  lowered  into  the  pit  and  the  machine  is 
started.  To  place  the  flues  in  position  to  lower  requires  four 
minutes  and  the  labor  of  enough  men  to  push  the  car.  To 
lower  them  ready  for  rolling  requires  one  man  cue  minute. 
Tor  rattling  the  flues  in  this  machine  about  the  same  time  is 
required  as  in  the  barrel  forms  of  rattlers,  but  this  machine 
.'•aves  expense  in  handling  them  in  and  out  and  it  will  take 
ifoni  two  or  three  times  as  many  flues  as  an  ordinary  rattler. 
With  this  machine,  the  cost  to  handle  flues  at  the  rattler  is  less 
iliau  6  cents  per  100  flues.  The  one  in  operation  at  Topeka 
leans  all  of  the  flues  at  these  shops  in  the  hours  from  7  a.  ni. 
'■>  i»  p.  ni.,  whereas  two  old-style  rattlers  were  running  all  day 
:hI  often  at  night  to  keep  up  with  the  work,  and  this  was 

lore  the  capacity  of  the  shops  was  increased. 

To  rattle  flues  when  entirely  submerged  in  water  requires  28 

Mipores  at  220  volts.     When  the  water  level  is  14  in.  below  the 

•  I'  of  the  pile  of  flues  34  amperes  at  the  same  voltage    or  10 

"trical   horse-power   are   required.     To   raise   the   flues  out 

the  pit  requires  08  amiK'res  or  20  electrical  horse-p<?\ver. 

iiis  machine  rattles  200,  2i4-in.  flues,  20  ft.  long  at  a  time  and 

|«  requires  a  20-h.p.  motor. 

These  drawings  and  figures  were  supplied  by  Mr.  Frank  H. 
anis,  superintendent  of  shop  construction  of  this  road,  who 

iites  that  steps  have  been  taken  toward  securing  patent  pro- 

•tion.    It  is  understood  that  the  plan  was  worked  out  by 
Adams  and  Mr.  G.  R.  Henderson,  when  Mr.  Henderson  was 

jierintendent  of  motive  power  of  this  road. 


McKees  Rocks,  Pa. 


The  Society  of  Engineers  of  Eastern  New  York  was  organ- 
1  in  Albany,  April  21,  with  H.  G.  Hammett   president  and 

'•f.  O.  S.  Landroth  vice-president.      After  a  short  business 

^'on  a  lecture  on  aluminum-thermit  was  presented  by  Mr. 
Stutz.  The  idea  of  this  organization  was  conceived  at  a 
'ting  of  the  American  Society  of  Mechanical  Engineers  at 

'iitoga,  last  summer.  '  • 


PITl'SBURGH  AND  LAKE  ERIE  RAILROAD. 


VI. 


The  HEATiNti  System. 


An  interesting  and  very  important  feature  of  the  new  repair 
shops  installation  at  McKees  Rocks  is  the  system  provided 
for  heating  the  shop  buildings.  The  particular  system  used 
liere  is  worthy  of  special  notice  as  it  involves  a  departure  from 
the  usual  methods  of  shop  heating;  in  it  is  embodied  fixed 
heating  surfaces  at  the  heating  points  in  the  buildings, 
the  method  of  adjusting  the  shop  temperatures  being  that  of 
varying  the  temi)erature  of  the  hot  water  at  the  power  plant. 

A  description  of  this  system  is  of  particular  interest  at  the 
present  time  on  account  of  the  very  severe  test  that  it  was 


MEW    OF    THE    WATER    HKATKRS    AND    PIPING    CONNECTIONS    IN    THK 

BOILER  BOOM  OF  THE  POWER  PLANT. 

given  during  the  past  extremely  cold  winter.  Inasmuch  as 
the  system  was  designed  without  the  precedent  of  similar 
practice  in  heating  buildings  of  the  types  used  at  these  shoi>s, 
there  was  necessarily  some  apprehension  felt  as  to  the  success- 
ful working  of  all  its  many  interesting  features,  but  its  en- 
tirely successful  oi>eration  throughout  has  not  only  removed 
all  doubt,  but  it  has  also  served  to  give  this  system  of  heating 
a  new  and  prominent  place  in  questions  of  railroad  shop  de- 
sign. The  record  of  actual  results  in  heating  the  buildings, 
which  is  presented  herewith,  is  of  special  interest  to  those 
concerned  with  shop  problems. 

This  system  of  heating  embodies  the  essential  features  of 
the  ordinary  hot  waler  system  of  heating.  In  which  cast  iron 
or  pipe  radiators  are  used  in  the  rooms  to  be  heated,  to  provide 
direct  radiation.  In  this  system,  however,  the  circulation  of 
the  hot  water  is  forced  mechanically  and  made  positive,  and 
also  the  very  novel  method  of  adjusting  the  building  tempera- 
tures by  varying  the  temperature  of  the  circulating  water  ia 
resorted  to.  This  permits  of  maintaining  the  amount  of  radi- 
ator heating  surface  constant  at  all  times  and  places  the  en- 
tire control  of  the  shop  temperatures  in  the  hands  of  an  ac 
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band  (o  baud  was  j;;.t>ou  jiouiids,  the  surcessivu  average  prcs 
.-iiin-s  rr-quircil  an  adilitioiial  500  poniids  to  brin«  the  spring 
liiiiid  to  hand  ( i.  ••.,  L'o,500,  pounds  or  fibcrr  stress  of  172,000 
pounds).  The  free  height  additional  set  was  minus  3-32  in. 
Tlic  lutai  light: set  was  minus  3-lG  in. 

CONCLUSIONS. 

Now,  [roni  tiiese  six  tests,  we  note  that  30  band  to  band  ap- 
plKiations  produced  a  total  set  of  minus  3-16  in.  In  tlie  jump 
t«'st  between  tiie  l'">lh  and  tiie  r»010tli  aiiplieatinn  tiie  additional 
li«lit  set  was  minus  3-32  in.  Accordingly,  we  may  infer  that 
I  lie  first  spring  rould  not  rceoive  a  total  set  greater  than 
minus  '>-o2  in.,  or  that,  during  the  life  of  the  .'?prinM;.  <urve  H 
(Fig.  r»j.  would  ncvci-  fall  below  curve  {',. 


Accordingly,   it   is  evident  that   106,000   pounds  per  h 
inch  is  allowable  for  the  working  fiber  stress.    The  max 
all(»wable  fiber  stress  can  only  be  determined  by  more  ey 
tive  experiments  upon  this  subject. 

Sinc(!  all  springs  ara  at  times  subjected  to  excessive 
sures  which  tend  to  produce  a  deformation  from  whic'. 
spring  can  never  recover,  we  would  suggest  that  when 
springs  are  tested  they  shall  first  be  given  two  appllcatio 
that  lr»ad  wliicli  would  be  equivalent  to  a  fiber  stress  of  l-t"'  jOq 
jxHinds  per  S(iuare  inch.  Such  a  pressure  to  be  quickV  .,ip. 
pli<!d  and  relea.sed,  the  object  being  to  relieve  the  sprr>.:.(^ 
nm.st  of  its  s»'t  while  under  the  testing  machine,  and  tlM<  .Ib. 
sure  ourselves  against  the  annoyan<e  of  having  the  >  ■> 
receive  any  pt'rmanent  set  when  under  the  car. 


are 
■tm 
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NEW   MACHINE  FOR  CLEANING  FLUES. 
Atchison,  Toi'*;ka  &   Sa.nta   Vh  Railway. 


NiSW  LOCOMOTIVE  AND  CAR  SHOPS. 


•  llin's  are  «'l«*anv<l  iii  a  iroiu-rete  pit  biiiU  uiitk'r  tlic  floor 
)oa<l,  was  <i«'.siKii«'il  to  clean  a  lar^e  number  of  llurs  at  a 
clean  tbem  quickly  and  noiselessly  and  to  reduce  to  the 
^t  terms  the  cost  of  handling  in  and  out  of  the  machine. 
.  Hues  an-  trloaiM-d  in  a  concrctf  pit  Imilt  under  the  tloor 
;,  slioi*.  llie  size  bciu;,'  1  ft.  SVi  in.  by  22  ft.  by  G  ft.  8  in 
It  is  «;onnected  witli  the  sewer  and  may  be  filled  wiili 

I  III  any  desired  deplli.  Flues  while  being  cleaned  are 
.  iidcd  in  tbe  water  by  two  speiially  wi<le  laced,  case  baril- 
,  wrou^lMiron  chains  I'mniin^  1  diii  inuoiis  loops,  in  which 
slues  roll  over  and  ovei-  u|M)n  thenis«dv<'s  as  the  chains  are 

II  ai    a   speed    ol     \.'.n    ft.    per    minute    by   the    gearing 

h«-ad.    to     whi.h     a     L'o-bor.se  power    series     wound     motor 

ouni.'cteil.        The    motor    is    furnished   with    a   suitaldc    re- 

il.Ie   epntroMei-   and    resistances.       T«   keep    the   tlneS:   ili 

ion   f^Mle;i"&   ai<     provided   ih    the   pit   ahd   iW*e   adictst* ; 

M»  llue.s  from  s  t()  2<'  fi.  in  length.  The  tear  chain  is 
.uried  by  a  traversing  carriage  wliich  is  moved  toward 
r.vay  from  the  howl  chain  by  screws  driven  by  the  main 
!im  motor  Ih tough  a  <lutfh.  (This  l&.cleaiiy  indi«al<'d  in 
liawitiK.)  Thus  the  rear  i-haiti  is  adjusted  to  the  length  of 
A  small  diagram  shown  in  the  line  enKravinj;  illus- 
<-  the  run  of  each  eliaiu  and  the  uiethod  of  raising  and 

•  ring  the  fliies.  The  sproikct  A  is  keyed  to  its  shaft  and 
'•s  the  chain  when  the  motor  is  started.  The  sprocket  15 
lyed    to    its    shaft,    which    is    independent    of    the    shaft 

. II d  receives  its  motioti  from  the  weight  of  the  ihain  when 

in  motion.     If  the  chain  moves  in  the  diredion  of  the 

■v  and  the  shaft  B  is  prevented  from  moving  by  means  of 

|.nw<rful  strap  brake,  the  loop  at  ('  will  be  shorlencd  into 

;.M>ition  I).     This  will  raise  the  Hues  otit  of  the  pit  for  load- 

ipiiti  a  push  car  which  may  then  be  run  under  them.     By 

-  arrangement  flues  are  lowered  andf  aised  by  the  machine 

M",  and  independently  of  the  crane  service  of  the  shop. 

.\   lot,  of  flues  to  be  cleaned  are  brought  over  the  pit  On  a 

!i  car:  they  are  lifted  from  the  car  by  the  chains,  the  car 

•moved,  the  flues  lowere<l  into  the  pit  an<i  the  machine  is 

I  ted.     To  p1ac(>  the  flues  in  position  to  lower    reqtiires  four 

'lies  and   (he   labor  of  enough    men  |o  push   the  car.     To 

I    tliem   ready   for   rolling  requires  one.  man  one  minute. 

•  !iiitliii«  the  flues  in  this  machine  about  the  isame  tithie  Is 
ijied  as  In  the  barrel  fmins  of  rattlers,  but  this  machine 

~  ♦  xpeiise  in   hainHiim  theni   in   and  otit  and   it    will  take 
■li  two  or  three  times  as  many  (lues  as  an  ordinary   rattler 
'1  this*  maehine,  the  cost  to  hamllc  flues  at  the  rattler  is: less 
■■■■   •;  cents  p««r  100  Hues.     The  owe  in  operat  ion  at  Toi^eka 
ifis  all  of  the  flues  at  these  shcips  in  tlie  hours   from  7  a.  m. 
p.  ni..  win-reas  two  old-style  rattlers  were  running  all  day 
<>ft«Hr  at  night  to  keep  tip  with  the  work,  and  this  was 
re  the  capacity  of  the  shops  was  increased. 
"  ratth-  flues  when  f>ntire|y  submerged  in  water  recpiires  28 
••■les  at  220  volts.      When  the  water  level  is  14  in.  below  the 
•I  the  pile  of  flues  :' 1  amperes  at  the  same  vyitage    or  JO 
Mieal    horse  power    are    reipiired.     To   raise   the  ftuos  but 
he  pit    icqiiiies   iiS   amper*>s  or  2u  electrical   horsepower, 
ma.  bine  rattbs  20o.  2>,  in.  Hues,  2U  ft.  Lull i$  at,  a  tiiuc  aad 
ret|iiires  a  20-h.p.  niotor  •  :.  \"  "''..'', 

''■><■  diawings  and  tigures  were  supplied  by  .Mr.  KranU  ili' 
iius.  stiverintendeiii  of  shop  lonslruction  of  this  road,  who 
<■>  thai  steps  have  been  taken  toward  secnrinji  patent  pro 
"Ml.     It    is  tinderstood   that    the   j)lan   was   worked   out    by 
Adams  ami  Mr.  O.  R.  Henderson,  when  Mr.  Henderson  was 
•'•rintunileut   of  motive  power  «if  this  road. 

I"  So.  K  ly  of  KiiniirCers  of  Eastern   New  York  was  oriiaii 

"I   Albany,  April  21.  wiili  H.  (i.  Hammett    presitlent   and 

<*>..S.  t,aii«lt('lh  vice-president.      After  a  short  bttsineas 

'u«  a  kvtni'e -on  aluminum-thermit  was  irresented  by  Mr." 

'^t.Mlz.  The  idea   i)f  Ibis  ori;aiii/ation   was  lenceived   at    a 

tii'K  of  the  .Vmeiican  Society  of  Mechanical   ICngincers  at 

itoga.  last  summer.       •    '^j'^  •.•■'■>      ' 


MciKeus  Rocks,  Pa. 
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•VI. 


Tiiis :  Hi.  Ml  NO  Sv-sTtAi. 


All  l*ilerestiiin  ami  Very  iiii|)oriaja  feature  of  ihe.u<Mr "impair 
sliops  iHstallatiOH  at  .MeK<»es  Rocks  is  the  sysieiu  provided 
.f«iviieatirig  the  shop  btiiblings.  Tlie  pailiciilar  system  risi>d 
hei-e  is  worlli\  of  speiial  iiotief.  as  it  involves  a  departure  from 
the  usual  niethiwls  of  .shop  heating;  in  it  is  embodied  tis'd 
heating  surfaces  at  the  heating  jHiints  in  the  buildings, 
.the  method  oT  adjusting  the  8h<>|^'i*'"M»<'i'Htiire>;  ix-ing  that  of 
varying  the  lempenitiire  of  the  hot  watjM-  at  the  jMiwer  plan' 

A  dcs<ription  of  Ibis  system  is  of  parti<'ular  interest  at  the 
present  time  on  a<rcount  of  the  very  severe  test  that  it  was 


^  lEW    OF    Xm;    W  ATI  K     IIIAIIi;-i     \M>     1-|CIN(;    CONNKCTUJ^S    IN     TUK 
nOlLKK   BOOM    OK   1HK   fOWKR    PT-ANT. 

given  during  the  past  extremely  cold  winter.  Inasmuch  as 
the  system  was  designed  without  the  precedem  of  similar 
/practice  in  heating  iniildings  of  the  types  use<l  at  these  .<liops. 
tlier«:was  hect'Ssarily  sinne  apprehension  ftiltai*  to  'he  su«-ces.N 
ful  working  of  all  its  many  iiiterestiii«  features,  but  its  en 
tirely  suj'cessful  operatiiui  throughout  has  not  only  renu)ved 
all  (ioubt.  but  it  has  also  serxed  to  give  this  system  of  lieatioK 
a  jiew  and  prominent  placi»  in  (|uestions  of  railroad  shop  i|e- 
srgn.  Tiie  rword  of  actual  results  in  heating  the  luiildiiiKs, 
which  is  presented  hcrewitli.  is  of  »i»ecial  intfrost  to  those 
concerned  with  shop  pioblems. 

This  system  of  heatinp:  emliodies  the  essential    features  »if 
the  ordinary  hot  water  system  of  ix'atiDg,  in  which  cast   iron 
or  pipe  radiators  are  used  in  the  rooms  to  be  heated,  to  provide 
dircA't  radiation.     In  this  system,  however,  the  tirculation  of 
the  hot  water  is  for<-ed  mechanically,  and  made  positive,  and 
alf*o  the  ver,v  novel  method  of  adjusting  the  building  tempera 
tnrt^  Ity   varyinc  the  temperature  of  tho  circulating:   water  if 
resorted  to.    This  permits  of  maintaining  the  amount  of  radi 
al«n"  h<'atinR  surface  constant  at   all  times  and   places  the  ep 
Uie  control  of  the  shop  temperatures  iu  the  bauds  ol  an  at- 
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tendant  in  the  power  plant.  The  system  has  proven  itself 
the  most  flexible  and  most  complete  arrangement  for  heating 
shop  buildings  that  has  ever  been  devised — it  is  successful  be- 
cause it  places  the  responsibility  and  control  systematically 
in  the  hands  of  one  man,  whose  sole  duty  it  is  to  look  after 
and  operate  it. 

APPABATUS   IN   POWER  PLANT. 

The  heating  and  varying  of  the  temperature  of  the  circulating 
water  for  the  system  is  accomplished  at  the  power  plant,  a 
very  complete  equipment  having  been  installed  for  the  purpose. 
There  are  two  centrifugal  circulat:ng  pumps,  which  are  lo- 
cated in  the  engine  room,  as  indicated   in  the  accompanying 


contains  235  tubes,  16  ft.  long,  which  give  a  total  heat 
surface  of  1,850  sq.  ft.  In  these  heaters  the  usual  pi 
cedure  is,  however,  reversed.  The  water  to  be  heated  surroui 
the  outside  of  the  tubes  and  the  steam  is  admitted  inside 
them.  Trouble  from  scaling  of  the  tube  surfaces  is  not  n 
however,  as  the  water  used  is  not  only  chemically  treated 
removal  of  impurities,  but  is  also  used  over  and  over  aga 
Each  heater  is  supported  upon  pipe  struts,  as  shown  in  : 
photograph  and  drawing,  thus  making  all  parts  and  conn 
tions  very  accessible. 

Steam  is  ordinarily  supplied  to  these  heaters  from  the  • 
haust  mains,  from  which  it  enters  and  gives  up  its  latent  h(. 


y*nn/. 


/Atmospher/c 

f=*~\Vrnt  iyi_     _ 


£>fhdust 


^r.t'ss.!>'i;tK!fe;;;'ii'n-;{..'J3sC: 


%  jrii  P?h- 


t-! 
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CROSS  SECTION   AND  PART  PLAN   OF  THE  l«OWEB  HOUSE,   SHOWING   ARBAN(iEMENT  Or  CIRCULATINU  PUMPS,  HEATERS  AND  PIPING  FOB  TUI 

HEATING    SYST*:M. 

M'KEES  ROCKS  SHOPS.— PITTSBURGH  &  LAKK  ERIE  RAILROAD, 
engravings.       Those     are     7-in.     Morris     c-entrifugal     pumps 
of  1,500  gallons  per  minute  capacity,  and  are  each  driven  by 
a  direct  connected  35-h.p.  Crocker-Wheeler  motor.     They  are 


connected  in  multiple  so  that  either  or  both  may  be  coupled 
into  the  sy.stem,  and  entirely  without  interference  with  each 
other.  They  take  their  suction  from  the  return  side  of  the 
system,  which  leads  the  water  back  from  the  shop  radiators, 
and  force  it  through  the  hot  water  heaters  and  then  out  into 
the  radiator  system  again.  These  connections  for  the  pumps 
are  clearly  shown  both  in  the  pump  detail  drawing  and  in 
the  heater  piping  drawing  for  the  power  plant. 

The  circulation  water  is  heated  and  reheated  in  either  one 
or  both  of  two  large  vertical  condensing  water  heaters  of  the 
closed-tube  type,  which  In  construction  very  closely  resembles 
the    closed-tube    type    of    feed-water    heater.     Each    heater 


by  condensing  ui)on  the  cooler  tube  surfaces.  The  connectioi 
to  the  exhaust  system  from  the  engines,  compressors,  pumi' 
etc.,  are  made  at  a  cross  in  the  atmospheric  exhaust  riser,  ju- 
below  the  back  pressure  relief  valve,  as  shown  in  the  elevatio 
drawing  of  the  heaters.  Under  ordinary  operating  conditioi 
and  weather,  sufflcient  heating  will  be  available  from  a  natur; 
continuous  condensation  of  the  exhaust  steam  in  the  heater 
but  a  live  steam  connection,  operated  by  a  special  automat i 
thermostat,  is  also  provided  to  supplement  the  exhaust,  i 
found  necessary,  or  in  emergency  live  steam  may  be  used  c^ 
cJusively  for  this  puriMjse.  A  IV^-in.  pipe  vent  connectic' 
leads  from  the  top  of  the  steam  space  to  the  atmosphere  an 
prevents  the  same  from  becoming  "air-bound"  and  Inoperafiv' 
The  circulation  water  enters  the  bottom  of  the  water  spa<  • 
in  each  heater  and  flows  upward,  the  delivery  to  the  hcatii'r 
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.  being  laken  from  near  the  top.  These  connections,  as 
^  the  directions  of  flow,  are  clearly  shown  in  the  draining 
power  plant  and  of  the  heating  system  piping.  It  is 
bvious  that  either  one  or  both  of  the  heaters  may  be 
ted  or  cut  out  of  service  by  means  of  the  valves  and 
tions  which  are  liberally  supplied.  In  this  way  the 
■   may   be  made   most   reliable.     At   times   of  ordinary 

•ling  conditions  one  of  the  heaters  may  be  held  as  a 
e  unit  for  repairs,  etc.,  but  in  case  of  severe  weather  con- 

:s   it  is   i>erfectly  feasible  to  operate   both    in   parallel. 


electric  lamps  which  is  in  such  common  use.  The  flow  divides 
itself  proportionately  between  each  radiator  unit  and  the  heat- 
ing effect  is  thus  distributed  proportionately  to  the  flow. 

The  pipes,  both  delivery  and  return,  leading  out  from  the 
power  plant,  are  10-in.  wrought  iron  pipes  with  flanged  con- 
nections. They  are  carried  to  the  various  buildings  through 
the  piping  and  wiring  tunnel,  which  was  referred  to  in  one  of 
the  previous  articles  of  this  series,  descriptive  of  the  erecting 
.shop.  The  sizes  of  pipe  used  for  the  branches  leading  to  the 
paint  shop,  boiler  shop  and  other  buildings  vary,  of  course. 


':/:^.-;:.:::m^mf^^^:!ym^miimm^^p^ 


r-:___  -     160'    ~t 
"  Grade  T^a/b'  '" 


l>l\l;RAM   OP  PIPING   ARBANGEMENT  OF   HEATING   SYSTEM,   SHOWING    CONNECTIONS  IN  THE  POWER  PLANT,    AND  PTRECTTONS  OF  FIX)W. 


16  ■  iT^a     a 
Day  of  tht  Month 

!  VET   SHOWING    HEATING    RESULTS   PRODUCED   DURING    MONTH   OF    FKBItU.VBY,  1904.    UPPER  CURVE  INDICATES  SHOP  TEMPERATURES,  THE 

IX)WKR   CI  15VK   OITSIUE   TEMPERATURES. 


S' 


thus  considerable  excess  of  heating  capacity  is  provided 
lie  power  plant  equipment, 

SHOP  HEATING  APPARATUS. 

"^s  previously  stated,  the  return  circulation  from  the  heating 
tern,  extending  through  the  shop  buildings  to  supply  the 
■ators,  is  drawn  back  to  the  power  house  and  forced  through 

water  heaters,  to  again  raise  its  temperature  to  that  re- 
•ed  for  heating,  and  then  on  out  into  the  heating  system 
''»,  making  a  closed  circuit  through  the  radiators.      Thus 

piping  system  consists  merely  of  two  mains,   a  delivery 

a  return,  between  which  two  every  heating  radiator  is 
nected;  and  in  this  way  it  resembles  in  general  principle 

multiple-arc,  or  parallel,  system  of  operating  incandescent 


according  to  the  service.  This  piping  system  was  installed 
with  great  care  to  provide  for  expansion;  swinging  pipe  sup- 
ports of  durable  and  effective  designs,  as  shown  in  accompany- 
ing detail  drawings,  were  used  at  all  points  of  support.  The 
arrangement  of  the  entire  system  in  the  tunnel  and  in  the 
ducts  with  removable  covers  makes  the  piping  most  accessible 
for  inspection  and  repairs,  which  is  thus  possible  without 
disturbance  of  the  machinery,  and  entirely  without  interference 
to  operations  upon  the  fchop  floors. 

In  the  shop  buildings  the  heat  is  transmitted  to  the  air,  In 
all  cases,  by  means  of  radiators,  of  either  the  cast-iron  sec- 
tional type  or  of  the  manifold  pipe  coil  type;  in  the  larger  shops, 
namely  the  erecting  and  machine  shop,  the  boiler  shop  and 
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VIEW  OF  THE  HEATER  AND  BLAST  FAN   IN  THE  BOILEB   8HOI'    (TAKEN 

DURING   PROCESS   OF   CONSTRUCTION),    8HOWIN(i 

METHOD  OF  MOUNTINO  HEIATER  COILS. 

the  paint  shop  buildings  and  the  roundhouse,  the  convection 
method  of  heating  is  made  use  of — that  is,  blowers  are  used 
to  distribute  the  heat  in  the  usual  way  by  forcing  air  over 
the  hot  water  radiators,  which  heated  air  is  delivered  around 
the  shops  by  hot  air  ducts.  In  the  smaller  buildings,  how- 
ever, direct  radiation,  without  the  fan  blast,  is  depended  upon; 
these  buildings  include  the  storehouse,  the  color  shop,  the 
offlcp  buildings,  and  all  office  and  tool  rooms,  and  the  lava- 
tories in  the  main  shop  Duiidings. 

For  the  blower  and  hot  blast  systems  of  heating  the  radi- 
ators are  mounted  in  stacks  within  a  sheet  metal  casing, 
through  which  the  air  is  drawn  into  the  fan;  in  this  way  the 
construction   does  not  differ  materially   from  that  used   with 


1 <—  ^'^ 

liKTAII^    OK   PIPE    IIANCERS    USED   FOR    nF..\TING    SYSTEM    PIP! 

RESULTS. 

Interest  will  naturally  center  in  the  results  that  have  !■ 
obtained  from  the  actual  use  of  this  system  in  heating 
shop  buildings  during  the  past  severe  winter.  The  diagi 
on  page  222  is  a  valuable  record  In  this  connection,  as  it  i! 
trates  graphically  the  remarkable  performance  of  the  heat  ig 
system  during  the  month  of  February  of  this  year,  having  b.  ..n 
prepared  especially  for  this  purpose  from  the  regular  series 
of  readings  of  interior  and  exterior  temperatures. 

The  lower  curve  of  this  chart  was  plotted  to  indicate  iiie 
variation  of  the  outdoor  temperature  continuously  from  <!ay 
to  day  throughout  the  month;  while  the  upper  curve  shows 
the  range  of  temperatures  recorded  in  the  main  shop  building 
in  similar  manner  continuously.  These  temperatures  wire 
ascertained  and  recorded  hourly  by  the  heating  system  atteml- 
ants  in  the  power  plant,  throughout  the  24  hours  of  each  day. 
and  thus  present  a  very  close  record  of  events.  A  careful 
inspection  of  the  curves  will  show  a  remarkably  good  average 
temperature  for  the  shops  throughout  this  time,  and  indicates 
the  possibilities  of  this  method  of  controlling  the  building 
temperatures  from   a  central   point  with   direct  reference  to 
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similar  hot-blast  systems  using  steam  for  the  heating  medium. 
A  special  form  of  cast-iron  radiator  is  used  for  this  work, 
which  is  similar  in  construction  to  those  used  in  house  heat- 
ing systems;  these  have  the  two  important  advantages  of 
cheapness  in  first  cost  and  a  maximum  durability.  The  ar- 
rangement of  the  radiator  coils,  as  well  as  of  the  construction  of 
the  casing  framework,  is  well  shown  in  the  accompanying 
view,  which  we  were  fortunately  enabled  to  obtain  of  the 
boiler  shop  heater  while  in  prot;ess  of  construction.  The 
total  number  of  radiator  coils  used  are  arranged  in  eight 
groups,  of  fifteen  each,  each  of  which  may  be  cut  in  or  out  by 
a  suitable  arrangement  of  valves  outside  the  ca.sting. 

The  fans  distribute  the  hot  air  through  the  shops  by  ducts, 
overhead  galvanized  iron  pipes  being  used  in  the  l)oiler  and 
paint  shops,  and  masonry  ducts  beneath  the  floor  in  the  ma- 
chine and  erecting  shop;  this  latter  system  of  delivering  heat 
was  illustrated  and  described  fully  on  pages  454  457,  of  the 
December,  1903,  issue,  in  connection  with  the  description  of 
the  main  shop  building.  In  the  latter  Installation  the  heating 
equipments,  of  which  there  are  two,  are  located  In  separate 
fan  room  additions  to  the  building  at  opposite  corners,  as  shown 
in  the  ground  plan. 


the  outside  temperature.  The  most  notable  feature  of  tiiis 
diagram  is  the  close  resemblance  which  the  upper  curve  bcn'.s 
to  the  lower  in  form;  this  indicates  the  dependency  of  t  ■ 
capacity  of  this  or,  in  fact,  any  heating  system  upon  outs.  ■ 
weather  conditions. 

It  should   1)0  here  noted  that  the  system  was  designed     > 
maintain  the  temperature  of  the  main  shop  at  r..^)  degrees 
when  the  temperature  of  the  outside  air  is  as  low  as  15  dcgi  • 
F,     This  diagram   shows  how   uniformly   the  system   has 
romplished  this,  and  even  better,  as  in  no  case  has  the  sli 
temperature  fallen  even  as  low  as  the  guarantee.     This  cc 
parlson  will  be  facilitated  by  the  heavy  horizontal  guide  lit' 
upon  the  chart,  the  upper  heavy  line  referring  to  the  design 
shop  temperature  of  55  degrees  F.,  and  the  similar  heavy  li 
l>elow   indicating  this  chosen   average  winter  temperature 
15  degrees  F.,  upon  which  the  design  was  based. 

Great  credit  is  reflected  upon  the  engineering  departme; 
of  the  road  for  the  selection  and  installation  of  this  interes 
ing  and  efficient  system.  It  was  designed  under  the  directio 
of  Mr.  A.  R.  Raymer,  assistant  chief  engineer,  the  actual  d 
tails  of  designing  and  construction  having  been  carried  on 
by  Westinghouse,  Church,  Kerr  &  Co. 
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NCREASE  IN  CAPACITY  OF   LOCOMOTIVES. 
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e  who  have  not  taken  the  trouble  to  compare  figures 
ig  the  capacity  of  locomotives  during  the  last  few  years 
id  the  statement  in  the  accompanying  tables  startliugly 
tive.  These  tables  are  presented  through  the  courtesy 
W.  H.  Lewis,  superintendent  of  motive  power  of  the 
k  &  Western  Railway.  They  indicate  the  advance  which 
•■n  made  upon  that  road  in  seven  years.  The  story  told 
e  figures  should  be  impressed  upon  every  railroad  man- 
ni  as  indicating  the  real  problem  of  the  motive  power 
iiient. 

tables  are  arranged  with  footings,  indicating  the  per  cent, 
se  and  decrease  in  the  various  items,  and  it  is  note- 
y  that  whereas  the  number  of  freight  engines  has  in- 
crea-'  (1  in  this  period  37  per  cent.,  the  total  tractive  power  has 
Inci.  ised  79  per  cent.,  and  the  average  tractive  power,  per 
engi:i<\  has  increased  30  per  cent.  Along  with  these  develop- 
niPij:^  freight  ton  mileage  has  increased  86  per  cent.;  ton  mile- 
age i-'r  engine,  35  per  cent.,  and  freight  ton  mileage  per  pound 
of  tractive  power,  4  per  cent.  With  37  per  cent,  more  engines, 
freiKlit  engine  mileage  has  increased  55  per  cent.,  and  the  aver- 
age mileage  per  engine,  13  per  cent. 

In  the  matter  of  fuel  there  has  been  an  increase  of  79  per 
cent  in  the  coal  used  by  freight  engines,  and  a  decrease  of  4 
per  <(>nt.  in  the  amount  of  coal  used  per  ton  mile.  With  all 
the  increase  in  work  done  the  average  increased  cost  of 
rPF'iiirs,  in  terms  of  100  freight  engine  miles,  has  been  but  2 
per  (pnt.,  and  the  repairs  per  1,000-ton  miles  of  freight  has 
actually  decreased  15  per  cent.  During  this  time  the  average 
tons  per  train  has  increased  5  per  cent,  and  the  average  tons 
per  r^igine  21  per  cent. 

This  statement  not  only  contains  a  fund  of  information, 
whiili  is  worthy  of  study  from  a  commercial  standpoint,  but 
it  <onstltutes  a  most  admirable  record  for  the  motive  power 


son,  75.58  miles  were  made  at  56.6  miles  per  hour,  and  from 
Jackson  to  Niles,  115.91  miles  were  made  at  62.9  miles  per 
hour,  excluding  stops  in  both  cases.  The  remaining  division, 
from  Niles  to  Chicago,  92.62  miles  were  made  at  an  average 
speed  of  46.7  miles  per  hour,  also  excluding  stops. 

The  train  was  hauled  by  Atlantic  type  engines  all  the  way 
through:  Engine  No.  483,  from  Niagara  Falls  to  Windsor, 
engine  No.  263  from  Detroit  to  Jackson,  and  engine  No.  261 
from  Jackson  to  Chicago.  These  engines  were  all  built  at  the 
Schenectady  works  of  the  American  Locomotive  Company,  the 
first  one  in  1901,  and  the  other  two  in  the  following  year.  On 
this  run  some  remarkable  bursts  of  speed  were  made,  particu- 
larly on  the  Canadian  division.  As  these  speeds,  however,  are 
all  given  in  even  minutes  and  half  minutes,  and  are  taken  from 
the  dispatchers'  train  sheets,  they  are  not  sufficiently  accurate 
to  justify  presentation  as  indicating  the  actual  speeds.  Two 
of  these  Items  record  spurts  of  over  100  miles  an  hour. 


Mr.  H.  D.  Taylor,  who  recently  resigned  as  superintendent  of 
motive  power  of  the  Lehigh  Valley  Railroad,  has  been  ap- 
pointed superintendent  of  motive  power  of  the  Philadelphia  it 
Reading  Railway,  with  headquarters  at  Reading,  Pa.,  to  suc- 
ceed Mr.  S.  F.  Prince  Jr.,  resigned. 


Mr.  H.  B.  Hunt  and  Mr.  T.  Rumuey  have  been  appointed 
assistant  mechanical  superintendents  of  the  Erie  Railroad, 
with  headquarters  at  Meadville,  Pa.  Mr.  Rumney  is  succeeded 
as  master  mechanic  at  Jersey  City,  N.  J.,  by  Mr.  William 
Schlofge. 


Mr.  J.  J.  Thomas,  Jr.,  has  been  appointed  master  mechanic 
of  the  Atlantic  Coast  Line,  with  headquarters  at  South  Rockey 
Mount,  N.  C,  to  succeed  Mr.  J.  W.  Oplinger,  promoted. 


IM  KKASE    IN    NUMBER    AND    CAPACITY    OP    FREIGHT    LOCOMOTIVES   AND   COST   OF    FUEL    AND    REPAIRS    BY    YEARS    FROM    1897 

TO   1903. 


MOHFOLK    A    WESTERN    RAILWAY:. 


• 
n 

i 

a.      ^<-^          a. 

e9 

a 

s 

i 

« 

« 

« 

at 

■   , 

S 

• 
It. 

M^ 

a> 

» 

*        2  •*       m        « 

s>       «  .    K          V 

« 

(S 

« 

e 

Q> 

o  « 

9i 

^ 

»•  gg 

h 

h     o        £     u 

«,        2  i"  0)            U 

b 

u 

u 

u 

P  A 

(. 

O  O 

%^ 

■a-S, 

u 

^  *  5 

o 

o      O      *j—       <^ 

cj       a  a<~          o 

u 

^6 

Ml  V 

si 

u 

o 

t-£ 

o 

H  — 

a 

2  * 

a 

M 

3  K  O 

a 
o 

0    sl^g   £ 

6  i|§^  C 

6 

01  S 

0'  a 

ecu 

cs 

c 

♦J 

u 

« 

o  &• 

OC3H 

, 

..    S'CiSbt 

, 

, 

, 

>  a. 

, 

•^  A 

>i 

H* 

a, 

a« 

fiu 

Ou     <                B. 

(L    a,'*'^'^  (u 

0. 

Cc. 

Oi 

0. 

< 

•■ 

<'^ 

a. 

a. 

\^:<(; 

•  •  •  • 

•   •   • 

.  .  .    7.89      



•  •  >  ■ 

* '•  •  J» 

-  '•'  •  • 

•  m''»  ^- 

I>>»7 

1.192.568,532 

•  •  ■  • 

611.84 

■   •    ■ 

.  .  .     6.41      

2.54    

'    ■   •   •    ■ 

6,055,660 

.... 

«  •  • 

321.92 

.... 

251.43 

Js't« 

1,366.013,700 

14.60 

593.58 

t   •   • 

2.98    6.36      

.78    .239     .u..i 

5.91 

6.483,290 

7.1)7 

•  .  . 

354.97 

10.25 

266.17 

5.86 

1  ^<J^ 

1,483.307,500 

8.57 

603.92 

1.73 

.  .  .    6.04      

5.04    .217     ...  . 

9.28 

6,392,973 

.    .    ,    . 

1.39 

383.87 

8.17 

277.96 

4.42 

I'lio 

1,540,123,500 

3.84 

563.63 

*      •      B 

6.66    6.05         .16 

210     

.46 

6,281,258 

.... 

1.73 

435.03 

10.70 

279.92 

.72 

i:)Oi 

1,590,626,900 

3.28 

555.31 

.       *       • 

1.47    6.82    12.72 

203     

6.01 

6,215,897 

.... 

1.05 

460.81 

5.93 

3.16.11 

20.05 

l'i"2    . 

1,841,112,400 

15.80 

584.12 

5.19 

.  .  .    5.88      

13.79    .182     

10.35 

6,625,432 

C.60 

... 

475.73 

3.24 

322.95 

3.90 

I  '•.;{ 

2,132,954,500 

15.90 

586.02 

.33 

...     6.54    11.22 

216   18.68 

•    •    •    • 

7.484.929 

13.00 

... 

486.00 

2.16 

302.71 

6.25 

1^:'"  to  19t)3. . 

79.00 

•  •  • 

4.09      .  .  .       2.03 



14.96 

23.60 

•  •  • 

50.90 

21. OO 

<!'  i  artment,  considering  the  fact  that  during  these  seven 
y»'Hrs  so  little  has  been  added  to  the  facilities  for  maintenance 
of  ;Iiese  equipments  as  to  amount  to  practically  nothing.  The 
f"'  e  of  these  remarks  would  be  appreciated  if  it  were  possible 
to  iiidicate  how  comparatively  little  has  been  added  to  the 
s'  and  roundhouse  facilities  for  the  maintenance  of  the 
•"'     nmusly  increased  equipment  of  large  American  railroads. 
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FAST  RUN  ON  THE  MICHIGAN  CENTRAL. 

lough  the  courtesy  of  Mr.  E.  D.  Bronner,  superintendent 
otive  power  of  the  Michigan  Central  Railroad,  details  of 
•t  run    made  by  President  I^dyard's  special  train,   from 
■•<ara  Falls  to  Chicago,  have  been  received.     This  train  left 
-:ara  Falls  at  5:57  A.  M.,  April  27.  and  ran  over  the  Michi- 
Central  to  Chicago,  a  distance  of  509.71  miles,  in  9  hrs. 
'ins.,  an  average  speed  of  55.31  miles  per  hour,  not  deduct- 
'ops  or  the  delay  of  20  mins.  in  ferrying  across  the  river 
'stroit.    Deducting  for  stops  and  this  delay  the  running 
^  averaged  60.87  miles  per  hour,  which  is  one  of  the  fast- 
ens for  this  distance  which  has  been  recorded.     On  the 
•ion   in    Canada,   of  22566   miles,   the   average   speed,    ex- 
•'ng  stops,  was  70.7  miles  per  hour.    From  Detroit  to  Jack- 


Mr.  W.  A,  Nettleton,  who  for  a  number  of  years  was  superin- 
tendent of  motive  power  of  the  Kansas  City,  Fort  Scott  £ 
Memphis  Railroad,  and  afterward  assistant  superintendent  of 
motive  power  of  the  Atchison,  Topeka  &  Santa  Fe,  has  been  ap- 
pointed general  superintendent  of  motive  power  of  the  St. 
Louis  &  San  Francisco  system,  with  headquarters  at  St.  I^uis. 
Mo.  Mr.  Nettleton  began  railroad  service  as  a  rodman  in  the 
engineering  department  of  the  Kansas  City,  Fort  Scott  &. 
Memphis,  in  1885.  About  a  year  later  he  became  connected 
with  the  Westinghouse  Air  Brake  Company,  and  in  1887  re- 
turned to  the  Kansas  City,  Fort  Scott  &  Memphis  as  air  brake 
inspector.  Later  he  became  engineer  of  tests  of  that  road, 
and  in  1892  was  made  superintendent  of  terminals  of  the 
Kansas  City,  Fort  Scott  &  Memphis  Bridge  Company  at  Mem- 
phis, Tenn.  In  August,  1893,  he  returned  to  the  Kansas  City. 
Fort  Scott  &  Memphis,  and  in  April.  1895.  was  appointed  super 
intendent  of  motive  power  and  machinery  of  that  road.  This 
position  he  held  until  January  30,  1901.  In  1902  he  was  ap- 
pointed assistant  superintendent  of  motive  power  of  the  Atchi- 
son, Topeka  &  Santa  Fe.  which  position  he  occupied  for  a  short 
time.  Until  his  recent  appointment  as  general  superintendent 
of  motive  power  of  the  Frisco  system  he  has  been  engaged  In 
private  business. 
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\  rKW-  »»F  firKHKATKK  A  NO  Br.AST  FAN   IN  TIIK  UOII-ER  SlUtl'    (TAKK.N 

l»rm.\«;    I'KOCKSS    OF   CO.NSTUrCTIOX).    SHOWINt. 

-MFmiOD  OK  MOINTINt.  IIKATKK  COILS. 

th«'  paint  shop  buildiii^s  atui  thu  roundhouse,  tin-  convection 
method  ol'  h«'a»ing  i.s  made  use  of — th?t  is,  blowers  are  used 
to  distrihuie  'he  hdit  in  the  usual  way  by  loniiii;  air  over 
the  hot  water  radiators,  which  heatt-d  air  is  (h-Iiveri-d  around 
the  shops  by  liot  air  ducts.  In  tlie  smaller  buiblings.  how 
f'ver,  direct  radiation,  without  th»*  fan  Idast,  is  depended  upon; 
titese  buildings  in«diide  the  storeliuuse,  tlie  color  shop.  iIk- 
otflce  l>uildini;s.  auil  all  office  and  fool  r«M)nis.  ami  (he  lava- 
tories in  the  main  siiop  iiuildings. 

l''or  iJie  blower  and   hot   blast  sy.stenis  of   lu.alini;  the  radi 
ators   are   mounted    in    stacks   within    a   shed    metal    casing, 
through  wliich  tlio  air  is  drawn  into  the  fan;   in  this  way  tlie 
construction  (U>es  not  differ  materially  from  that  used  with 


iiirAns  Oh'  I'liM.  nv\i;i:i!s  i  ski*  i<>i;   in  \riN(i  syste.m   riri 

KKsii  rs. 

hiiorest  will  naturally  center  in  the  results  that  hav< 
obtained  from  tiie  actual  use  of  Ibis  system  in  iieatin^- 
shop  buildings  during  the  pa.st  .severe  winter.  The  diau' 
<jn  page  'I'SJ.  is  a  valuable  rec(»rd  in  this  conneition,  as  it  ; 
tratcs  graphiially  the  remarkable  j)cri"oiniance  of  the  hca 
system  during  the  month  of  February  of  this  year,  having  : 
prepared  especiuliy  for  this  purpose  from  the  regular  s« 
of  readings  of  interior  and  exterior  temperatures. 

Thti   lower  curve  of  this  chart   was   plotted   to   indi<ate  '; 
variation  of  the  outdoor  temperature  continuously   from 
lo  day    throughout  the  month;   while  the  upper  curve  sh 
the  range  of  temp«'ratures  recorded  in  the  main  sliop  biii!  ' 
in    similar   manner   continuously.      These    temperatures    ^ 
asiertained  and  recorded  hourly  by  the  beating  system  att- 
ants  in  the  i>ower  plant,  throughout  the  21  hours  of  ea«-h  . 
and    thus   pre.sent   a  Very   dose   re<!ord    of   events.      A   cas' 
iiisi)ection  of  the  curves  will  show  .a  remarkably  good  av*  : 
temperature  for  the  shops  throughout  this  time,  and  judi'  • 
the   possibilities   of  this   njethod   of   contrcdllng  thejiuib! 
lemperattires  from  a  lentral   point  with  direct  referenc* 


IN**KKASK    tK    NtlMMKK    A.Nl>   CAI'-ACITY    Ol-'    l''lti:H;lir    1  AJCU.VIOTIVKS    A.Nl»   •'OST  OR  KIIKI.  .VND   HKPAIUS   UY   YEARS   FROM    1 

TO    190.->.. 

NORFOLK    &     WkSltCKN     RAILWAY. 
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.similar  hot  blast  systems  using  st<am  lor  the  lu-aling  medium. 
A  special  lorm  of  cast-iron  radiator  is  used  lor  this  work, 
which  is  similar  in  constniction  to  those  used  in  house  lieaf- 
ing  systems;  these  have  tlie  two  important  advantages  ol 
•  ht.apness  in  liist  cost  and  a  maximum  diirabilily.  The  ;ir 
langement  of  the  radiator  coils,  as  well  as  of  th;-  coiislruction  of 
the  casing  framework.  Is  well  shown  in  ihe  accompanying 
view,  which  we  were  fortunately  enabled  to  obtain  of  the 
boiler  shop  heater  whilo  in  process  of  consi  nn  tioii.  The 
total  number  of  radiator  coils  used  are  arranged  in  eight 
groups,  of  rifleeji  «ach,  eaeh  of  wirhli  may  be  cut  in  or  out  by 
a  suitable  arrangement  of  V. lives  outside  the  tjisting. 

The  fans  distribute  \\u-  hot  air  Ihroiigli  llie  shops  by  duds, 
overhead  galvani/ed  iron  pipes  being  used  in  tlie  boiler  and 
paint  shops,  and  masonry  dui  ts  beneath  the  jloor  in  the  ma- 
.  liine  and  erecting  shoi);  this  latter  system  of  delivering  heat 
was  illustrated  and  described  fully  on  pages  454  4.'.7.  of  the 
December,  1903,  issue,  in  connection  with  the  description  of 
the  main  shop  building.  In  the  latter  installation  the  heating 
equipments,  of  whidi  there  are  two.  are  located  in  separate 
fan  room  additions  to  the  building  at  opposite  corners,  as  shown 
in  the  ground  plan. 


tin;   oiii.-^ide    li-mpeialiiic       I'he    niosl    notable    feature   of 
diagram  is  the  dose  resemblance  which  the  upper  curve  Ic 
)o  the   lower   in    form;    this   ind!<ates   the  dependeucy   of 
i.-ipiicily  of  lliis  or,  in   lact,  any  he;iling  system   ujjon   out 
Weather  (iiiidilions. 

it    should    lie   here   noled   that   Ihe  system    was   designee 
maitilain   the  leniperature  of  the  main  shop  at   S".:'   degree 
when  tlu'  leniperature  of  lln-  outside  air  is  as  low  ;is  1.'.  ih-A' 
V.     This   di;i:-'raiu    shows  how    iinilormly    the  system   has 
I  omplislied   this,  and  even   belter,  as  in   no  case  has  tin-  si 
leniperatur(;  fallen  (!ven  as  b»w  as  the  guaiantee.     This  i. 
pari.son  will  be  ra<ilitalei|  by  ilie  heavy  horiicontal  guide  li: 
iilKui  (he  chart,  Ihe  upper  heavy  line  refeiring  to  the  design 
shop  temperature  of  .".",  di-grees  F.,  and  the  similar  heavy  I 
iielow    indicating    Ibis   cho.seu    average    winter    tenipeialui  i 
ir»  degrees  F..  upon  which  the  design  was  based. 

Great  credit  is  reflected  upon  the  engineering  departnc 
of  the  road  for  the  selection  and  installation  of  this  intot* 
ing  and  eftiiient  system.  It  was  designed  under  the  direct: 
of  Mr.  A.  R.  Raynier,  assistant  diief  engineer,  the  actual  • 
tails  of  designing  and  construction  having  been  carried  '■ 
by  Westinghouse,  Church,  Kerr  &  Co. 


"•4. 


AMHKICAN   JiNGlJiERlt   AND   T?AILRO\r>   JOU«^^Ar^ 


JCREASE  IN  CAPACITY  OF    LOCOMOTIVES. 


wlio  have  not  taken  the  trouble  to  compare  figures 
UiL'  raiiacity  of  locomotives  during  tlie  last  few  years 

d  the  slatemcnt  in  the  accompanying  tallies  startlingly 

tive.    Tliese  tables  are  presented  through  the  eourtesy 

\V.   }].   Lewis,   siiix'iiiitendent  of   motive   power  of  the 

A:  Western  Hallway.    They  indicate  the  advance  which 

11  made  upon  that  road  in  seven  years.    The  story  told 
ligures  should  be  Impressed  upon  every  railroad  man- 

.t  as  indicating  the  real  proldem  of  the  motive  power 

iient. 

aides  are  arranged  with  footings,  indicating  the  per  cent. 

>■  and  decrease  in  the  various  items,  and  it  is  note- 
that  whereas  the  number  of  freight  engines  has  in- 
ii)  this  i»eriod  :i7  i»er  cent.,  the  total  tractive  j)OWfr  lias 

•  d  79  per  cent.,  and  the  average  tractive  power,  pei- 
has  increased  30  per  cent.     Along  with  these  develop- 

:r<ight  ton  mileage  has  iiicrease^d  SG  per  cent.;  ton  niilc- 
cngine,  35  per  cent.,  and  freight  ton  mileage  per  pound 

livf  power,  4  per  cent.     With  37  |)er  <ent.  more  engines, 

•-(igiiie  mileage  has  increased  r»5  per  cent.,  and  the  aver- 

U-age  per  engine,  13  per  cent. 

ill-  matter  of  fuel  there  has  been  an  increase  of  79  per 

a  the  coal  used  by  freight  engines,  and  a  decrease  of  4 
•  lit.  in  the  amount  of  coal  used  per  ton  mile.     With  all 

1  rease    in    work    done    the    average    increased    cost    of 
in  terms  of  100  frelgbt  engine  miles,  has  been  but  2 

ut.,   and   the   repairs   jier   l.orin-ton    miles  of   freight   has 

y  d«'creased  ir»  per  cent.     During  this  time  the  average 

■r  train  has  increased  5  per  cent.,  and  the  average  tons 
,:iiie  L'1  per  cent. 
stat<Mnent   not  only  contains   a   fund    of   information, 

IS  worthy  of  study  from  a  i(mimerc:ial  stan<l point,  but 
:i'-titutes  a  most  admirable  record  for  the  motive  power 


sou,  75  58  miles    *ere  made  at  5<I.C  miles  per  hour,  and  from 

Jackson  to  Niles,  lir..(«l  miles  were  made  at  tl^.'J  miles  pt- 1 
hour,  exiliiding  stops  in  both  <  uses.  The  remaining  division, 
from  Niles  to  Chicago,  'j2.^'J.  miles  were  ma<le  at  an  average' 
speed  of  4(!.7  miles  per  hour,  also  excluding  stops. 

The  train  was  hauled  l)y  Atlantic  type  engiiK's  all  the  way 
through;  Engine  No.  483,  fnuu  Niagara  Falls  to  Wiudsor. 
engine  No.  '-'♦;:;  from  Detroit  to  Jackson,  and  engine  No.  2til 
from  Jackson  to  Chicago.  These  engines  were  all  built  at  the 
S<;heneclady  works  of  the  Araeri«an  Locomotivt-  C«mi»any.  tbfi 
first  one  in  TJUl,  and  the  other  two  in  the  following  year.  On 
this  run  some  remarkable  bursts  of  sp«'«d  were  made,  particu 
larly  on  the  Canadian  division.  As  I h<*Be  speeds,  however,.  aW 
all  given  in  even  minutes  and  half  minutes,  and  are  taken  from 
the  disi)alihers'  train  sheets,  they  are  not  sutticiently  a<  curate 
to  justify  presentation  as  indicating  the  actual  .<peed>  Two 
of  these  items  record  spurts  of  over  100  miles  an  hour. 


Mr;  IL  D.  l>ylor,  who  recently  resigue<l  as  superintendent  of 
motive   power  of  the   Lehigh    Valley    Railroad,    has    been    ap- 
pointed superintendent  of  motive  power  of  the  I'hiladelphia  ti. 
Reading  Railway,  with  headquarters  at  Reading,  I'a.,  to  sue 
cced  Mr.  S.  F.  I'riuce   Jr.,  resigned. 


Mr.  ff.  B;  Hunt  and  Mr.  T  Ruhiiiey  have  h<  >u  appointed 
assistant  mechanical  sniieriutendents  of  the  Erie  Railroad, 
with  headquarters  at  Meadville,  l*a.  Mr.  Rumney  ia  succeeded 
as  master  mechanic  at  Jersey  City, Hv  J.,  by  Mr.  William 
Schlofge.  - 


Mr.  J.  J.  Thomas,  Jr.,  Jias  been  ap|>ointed  ma.ster  mechanu 
of  the  Atlantic  Coast  Line,  with  headquarters  at  South  Roikny 
Mount,  N". -C,  to  auceeed  Mr.  J.  W^ Oplinger,  promoted. 


.l;:.\,«*Ji    IH  NIJMUER    AND    CAPACITY    OK  ntElOtlT    LOCOMOTIVKS   ANO  tSOST 
'     ;•  •';  TO    1903.  • 

■^   •    .!■  NORFOUC.  ft    WESTKfOl    RAif.t^AY. 


<*■   tniKL  AND   ItiJl'AfU^  «V  VK^ilts:  PitOM    1- 


■"■/'■:  '\'i 

oi  a 

• 

CSS 

wmm 

■  '  '^     -CI  y  C- 

■J.    ■  ' 

a 

2 

a 

-    *  - 

a 

c 

. 

c  a, 

1 

u    ■ 

M.^ 

u 

**       *  ^-  ftl 

u 

-    u 

t.- 

u 

u 

^  V-' 

k* 

0  a 

W 

§?? 

a  . 

B 

:1      ""-^l         C     - 

.■,g.  BK-  ' 

c 

.0 

^^ 

0 

Hf 

0 

H- 

t" 

i.    -.•-'.■. 

—  fr,  c 

■/■ii    / 

o 

'.   r  f.  c 

Q   .. 

■ . .   til  'J    -' 

:-.:■    tx.   ---■'■ 

.»5, 

■    0 
...  -•-* 

'it 

D. 

'■■•  %■•  •  "■ 

■  .'■•  *'•'•'•"■ 

'  4     .     . 

.  .     T.S'.' 

-  .-.  .•■ 

.-. '.  .  'i '<■-'-,  .;^ 

:  V  >-„'  f 

a    .'  • 

-•  n,f  '»  -• 

.... 

I,iy2,5<;8,532 

CH.84 

■•   •   •  ■ 

...     0.41      .... 

^.".  i 

.  ,  .  . 

GM&i^a^ 

■■i  :  ^  .■  ' 

'    ■'.'  •*'. 

321.92 

2.^^.^.; 

.... 

1.3(:«j.oi3.7ou 

14.00 

r.'j;{.58 

2.98    y.30      .  ...  , 

.     .78  :,2:::t     . 

.  .  ;  " 

5  91 

0.48;i.2!iu 

7,»i7 

"■\     ■ 

354.97 

10.25 

20017 

"•>»: 

■  ■  .  •  fc  • 

1.48;i.3e7,r.oO 

s.r.7 

003. !»2 

1.73 

..  .    C.04     .  .  .  . 

r..o4    .JIT 

n.za 

o,3!»2,y7a 

.  ■,*  /  f- 

1.3i* 

38;i.87 

S.I7 

277  :•<; 

4AJ 

•l,.14U,lL'3.5O0 

:^.s4 

T)  •;;'..  03 " 

•    •    •  ■ 

0.00  0.05       .J<; 

....    21'; 

40 

0.281. 25K 

"..--•. 

lv73 

435.03 

10.70 

27:«::'2 

1. .■".!«•, (;;jti,;»oo 

3.28 

.ns-'-.-si 

.>    •    >. 

1.47    6.82    12.72 

,...  .20.! 

ti.Ol 

■♦i.2ir..,si>7 

■  * .  •  •  ■ 

l.»»5 

40^81 

5.1*3 

:;;:•:.  II 

'Jit  •  t ', 

i.N4i,irj.4(M. 

i.n.xo 

.184.12 

r..iH 

5.«8      .... 

1,1.79   .183. 

.. .-  -  ;■ 

10.35 

«.02il.4.'{2 

0.00 

.  . 

475.73 

.   3.24 

.■•.2;:  ;«.'> 

i;.iH2.»r.4.5uo 

l.''..!iU 

580.02 

.^;i 

...    0.0414. 22 

..:.;:     .210:1 8.014 

-'  '•   "•  >  V- 

7.4S4,!«2!« 

1  :;.im 

... 

48(I.(H) 

210 

.•i"2.TI 

.» i'.ui:',.. 

f  ■*"•  "'*.,•.*'  •:•■  •  .. 

79.00 

-  .':-••:•'' 

4jOP:.-:v..v.;';v2;u^ 

','  V  *■'  ".■■■•■■■•'".'.*"'.■ 

V  ■;'',' 

14.M 

23. Oo 

;.  • " '' 

- ..-.  ^  ..i;.. 

60.5*0 

■ 

\ 

_;.    ■  : 

-  ,■'  ■  'l                ■■ .    ; 

■  (  -        ■     ■'-     '  ■  ■  ■  • 

■    r' 

___.*_  . 1 

, 

I 

.a 


inent,  ccmsidering  the  fact  that  during  these  seven 
-0  little  has  been  added  to  the  facilities  for  maintenance 
'•'  etpiipments  as  to  amount  to  practically  nothing.  The 
•f  tiles*;  remarks  would  be  appieciated  if  it  were  pnssilde 
i<ate  how  comi»ariitively  little  has  been  ad«led  to  the 
iiiii  roundhouse  facilities  for  the  maintenance  of  the 
"•i^^ly  increased  e(iuipment  of  large  American  railroads. 

FAST  RUN  ON  THE  MICHIGAN  CENTRAL. 


'iiu'li  the  courtesy  of  Mr.  E.   1).   Hroniier,  sui)erintendent 
'i\e  power  of  the  Miehigan   (Central   Railri»a<l,  details  ol 

run  made  by  I'resident  I-edyar.ls  si»e(ial  train,  from 
'•■i  Falls  to  t'hicago,  have  been  received.  This  train  left 
'I  Falls  at  .".:.".7  A.  M.,  April  27.  and  ran  over  the  Michi- 
'iiiral  to  Chicago,  a  distanci>  of  rm.ll  miles,  in  9  his. 
■is.,  an  average  speed  of  55.31  miles  per  hour,  not  deduct- 
•l>s  or  the  delay  of  20  mins.  in  ferrying  across  the  river 

'ojt.     Deducting  for  stops  and  this  delay  the  running 
averaged  60.87  miles  per  hour,  which  is  one  of  the  fast- 
'1!^  for  this  distance  which  has  been  recorded.     On  the 
"    in    Canada,    of   225  CO    miles,    the  average   speed,    ex 
&  stops,  was  70.7  miles  per  hour.    From  Detroit  to  Jack- 


Mr.  W.  A.  Neltleton,  who  for  a  number  of  ye!»rs  was  superin- 
tendent of  motive  power  of  the  Kansas  City,  Fort  Scott  4- 
Meniphis  Railroa<l.  and  aftei-Avard  assistant  sui»eriulendent  of 
motive  power  of  the  Aiebison,  Topeka  &  Santa  Fe,  lias  been  ap 
pointed  geniJial  superintendent  of  motive  jtower  ot  the  St 
Lotiis  &  San  Francisco  system,  with  lieadquarters  at  St.  l^uis. 
.Mo.  Mr.  Nettletou  began  railroad  servi<*«  as  a  rtMliuan  in  the 
engineering  department  of  the  Kansas  City,  Foit  S<ott  L 
.Memphis,  in  1$S').  Alujul  a  year  later  he  became  conne.te<| 
with  the  WestinglMUi.Se  Air  lirake  Company,  and  in  1XS7  re- 
turned to  tlie  Kansas  City,  Fort  Scott  &  Memphis  as  air  brake 
inspector.  Later  he  beeame  engineer  of  tests  of  that  road. 
and  in  18;»2  wa.s  maile  superintendent  of  terminals  of  tlie 
Kan.sas  City,  Fort  Scott  &  Memphis  Bridge  Company  at  .Mem 
phis.  Tenn.  In  August.  1893,  he  returnetl  to  the  Kansas  City. 
Fort  Scott  &  Memphis,  and  in  April,  1895.  was  appointed  sui»er 
int<'ndent  of  motive  power  and  machinery  of  that  road.  This 
position  he  held  until  January  30,  1901.  In  1902  he  was  ap- 
pointed assistant  superintendent  of  motive  power  of  tbe  Atc-bi- 
son,  Topeka  &  Santa  Fe,  which  position  he  occupied  for  a  short 
time.  Until  his  recent  appointment  as  general  superintendent 
of  motive  iwwer  of  the  Frisco  system  he  has  i>een  engaged  in 
private  business.  :/:.cr-:,,'^'\.\\'-i 
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EDITORIAL    ANNOUNCEMENTS. 


Advertl<«ei»eiitH.  Xothiuy  will  be  inserted  hi  this jouriinl fur  f,>iy,  EXCEIT 
IN  THE  ADVEKTisiNG  PAGES.  Tlie  reidiiif/  jMiyes  Hill  cuntiiiu  only  such 
iniitter  us  ice  cinisider  of  interest  to  our  remlers. 

VoutrihuttonH.— .-irtirlrs  rchitiuy  to  ridlwiiy  folliuy  stixk  cMistruction  uud 
tiKiuiyeiiittit  iiud  kindred  topics,  by  t/nmc  who  ure  pructicitlly  acijiiuiutcd 
with  these  subjects,  are  iqieciidly  ihsired.  •!/«<>  t  irhj  niiticcs  ofofflt-iitl  chuuyes, 
uud  udditiims  of  new  eipii}/ii  int  for  the  road  or  the  */«//»,  by  jmrchise  or 
ctmstruction. 

To  Snbmcrlhem.—  Tfie  American  Engineer  and  Railroad  JorRNAL 

is  tttailed  rcyulnrly  to  i-cery  subs<-riher  etch  ttiinilh.  Any  subscriber  who  fuiig 
to  receive  his  jmjier  onyht  iit  once  to  notify  the  j/ostnmstcr  <it  the  office  oj 
ileliuery,  mul  in  case  the  puier  is  not  that  iMiiued  this  ojfflie  should  be 
notified,  so  that  the  missing  piper  tuny  fie  supplied.  "Wlieii  m  wiib- 
•crlber  rliaiis4>H  hit*  Rd<ire»>H  he  ouyht  to  iKjtify  this  office  at  otice,  »o 
that  the jxijier  Ufiy  be  st/d  to  the  prtqier  dcstinatiim . 


Air.  C.  VV.  Obert,  who  joined  the  staff  of  this  journal  as 
associate  editor  May  1,  11*02,  retires  with  the  appearance  of  this 
number  to  become  associate  editor  of  the  titreet  Railway 
Journal,  of  New  Yorli.  His  woi  k,  especially  in  connection  with 
machine  tools,  powerhouses,  shops  and  electrical  equipment, 
has  been  greatly  appreciated,  and  we  wish  him  the  best  of 
success  in  his  new  undertaking.  Mr.  R.  V.  Wright,  mechanical 
engineer  of  the  Pittsburgh  &  Lake  Erie  Railway,  joins  our 
staff  as  associate  editor.  Mr.  Wright  comes  to  us  after  1 
thorough  technical  training  and  with  a  number  of  years  of 
practical  railroad  experience  in  connection  with  locomotives, 
cars,  machine  tools  and  other  shop  equipment.  He  has  been 
intimately  associated  with  the  design,  construction  and  equip- 
ment of  the  new  shops  of  the  Pittsburgh  &  Lake  Erie  Railroad 
at  McKees  Rocks,  Pa.,  and  our  readers  are  already  familiar 
with  a  portion  of  his  work  on  the  machine  tools  of  that  plant 
through  his  articles  in  this  journal.  We  know  of  no  one  as  well 
qunlifiod  as  Mr.  Wriglit  to  fill  this  position. 


No  one  can  read  the  letters  published  in  this  issue  from 
operating  offi<'»>rs  and  presidents  on  the  subject  of  big  loco- 
motives without  clearly  seeing  how  well  modern  locomotives 
have  met  tlie  requirements  of  heavy  traffic  in  spite  of  tendencies 
to  overload  them  and  in  the  absence  of  adequate  facilities 
for  maintaining  them.  Of  course,  it  is  not  to  be  expected  that 
anyone  will  admit  that  he  has  been  overloading  his  locomotives, 
but  it  is  interesting  to  see  that  the  general  opinion  of  these 
gentlemen  favors  loading  lightly  enough  to  maintain  average 
speeds  of  fifteen  or  more  miles  per  hour,  instead  of  loading 
them  so  heavily  that  they  can  scarcely  crawl.  These  letters 
throw  an  occasional  side  light  upon  the  immediate  necessity  for 


bringing  other  road  factors  up  to  the  big  locomotives.  le 

general  inadequacy  of  side  track  facilities  is  admitted.  r. 

Delano,  in  reference  to  lap  sidings  controlled  by  interlock  5, 

touched  on  the  question  of  the  vital  importance  of  keei  :g 

engines  moving  when  on  the  road.     What  the  Burlington  is 

accomplished  in  this  direction  is  worth  studying.     It  is  ;- 
nificant  that  Mr.  Kendrick,  of  the  Santa  Fe,  who  has  the 

gest  locomotive  in  the  world,  is  most  outspoken  in  praise  ot  15 

engines.     The  closing  remarks  of  his  letter,  concerning  la  i- 

ties  for  dealing  with  these  engines,  should  be  considered  y 

every  railroad  management  in  the  country.    The  letters  ge-  r 

ally   indicate  that  if,  instead  of  merely  made  bigger,  loco  0- 
tives  were  really  improved  in  design  as  they  increase  in  Si.'.e. 

there  would  be  fewer  failures  in  spite  of  the  greatly  increit  ,\ 
duty. 


NEW  SPEaFICATIONS  FOR  CAR  WHEELS. 


An  exceedingly  important  contribution  to  the  subject  of  <  tr 
wheels  is  printed  on  another  page  of  this  issue,  in  the  ii  w 
proposed  specifications  presented  by  Dr.  Dudley  before  the  •  i- 
ternational  Association  for  Testing  Materials.  These  specili  a- 
tions  are  believed  to  embody  the  best  information  at  pres^  ut 
known  on  the  subject.  Chemical  and  drop  test  requireme'  is 
are  included,  but  the  interest  in  the  new  specification  cent'  :s 
in  the  part  played  in  the  manufacture  of  wheels  by  the  hi  at 
treatment  as  finally  indicated  by  the  tape  sizes  of  the  whe*  !s. 
The  tape  size  permeates  the  whole  specifications.  These  six  rj- 
fications  provide  that  wheels  shall  be  inspected  in  group.s  uf 
three  tape  sizes  and,  as  explained  by  Dr.  Dudley  in  his  com- 
ments upon  the  specifications,  this  is  a  much  fairer  method 
of  examination  than  that  whereby  large  numbers  of  whe-ls 
may  be  rejected  unfairly  by  the  old  method.  In  these  specific  a- 
tions  each  tape  number  will  have  either  a  drop  or  a  thernial 
test.  The  thermal  test  is  the  most  imjwrtant  test  in  this  spe.  i- 
fication  and  that  which  tells  the  most  aljout  the  wheels  as  it 
is  designed  to  simulate  conditions  of  long  continued  applicatiun 
of  the  brakes. 

These  specifications  should  receive  immediate  attention  !•>' 
the  Master  Car  Builders'  Association,  and  the  fact  that  they  did 
not  orisinato  with  that  organization  should  not  prevent  ;in 
immediate  study  of  the  subject  in  the  hope  of  adopting  requiif- 
ments  which  will  not  only  tend  to  improve  cast  iron  wheti. 
but  also  be  fairer  than  the  present  requirements  to  those  wi;o 
are  developing  the  manufacturing  side. 


A  BUSY  DAY  IN  AMERICAN  LOCOMOTIVES. 


Within  an  interval  of  only  a  few  days  a  group  of  locomoti\''s 
has  gone  on  to  the  rails  in  this  country  which  constitutes  what 
seems  likely  to'TJe  the  most  radical  and  promising  lmpro\'- 
ment  which  has  ever  been  brought  out  in  the  history  of  tho 
American    locomotive.      Almost    simultaneously    the    Penn^l 
vania  road  puts  into  service  a  De  Glehn  compound,  the  N 
York  Central  the  new  Cole  balanced  compound;   the  Chica 
Burlington  &  Quincy  a  Vaudain  balanced  compound,  and  1 
Baltimore  &  Ohio  brings  out  its  enormous  freight  locomol  i 
of  the  Mallet  type.    Appearing  at  practically  the  sar  e  monn 
this  is  strong  medicine,  but  the  patient  seems  to  need  it.  a' 
those  who  have  watched  the  development  of  these  types  to  Ii 
l)oint  are  confident  that  the  result  will  be  a  radical  improv 
men  in  locomotive  practice.     It  is  believed  that  the  appearan 
of  these  four  engines  at  the  St.  Ix)uis  World's  Fair  will  in  Ii 
future  he  looked  u|)on  as  an  epoch-making  event. 

The  De  (Ilehn  compound  stands  as  thp  most  successful  tyi 
of  locomotive  in  the  world,  and  has  been  accepted  as  such  b 
the  leading  railways  of  France:  this  is  shown  by  the  f a<  ■ 
that  the  lor-omotive  men  of  that  country  have  waived  the!: 
own  practice  in  its  favor.  The  Cole  balanced  compound  standr 
for  an  adaptation  of  many  of  the  successful  ideas  of  the  D- 
Glehn  system,  and  the  result,  so  far  as  it  can  be  shown  In  tria' 
runs,  has  surprised  those  who  have  been  looking  for  a  success: 
ful  and  powerful  machine.    The  Vauclain  balanced  compoun<i 
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the  latest  development  of  the  builders  of  more  compound 

'jmotives  than  have  been  turned  out  by  any  other  concern, 

1  it  has  already  been  cordially  accepted  by  other  prominent 

ids.    The  Baltimore  &  Ohio,  in  its  new  Mallet  pushing  en- 

le,  while  working  in  a  somewhat  different  line,  has  taken 

audacious   step    which   seems   likely   to   have   equally   im- 

rtant  results  in  influencing  freight  locomotive  design. 

To  properly  assimilate  this  remarkable  collection  of  designs, 

w   to  our   practice,   will   require  the   utmost   thought   and 

ility  of  American  railroad  men.     If  these  designs  had  come 

igly  they  would  have  been  sufficient  to  indicate  a  desire  to 

!•  the  locomotive  problem  attacked  scientifically,  but  to  have 

,ose  four  come  at  once  from  different  directions  is  very  over- 

iielming  proof  that  those  have  not  been  far  wrong  who  have 

•ged  the  importance  of  attacking  the  locomotive  problem  with 

view  of  placing  its  development  on  a  plane  equal  with  those 

;  recent  years  of  stationary  and  marine  practice. 

These  efforts  all  point  in  one  general  direction:  that  of  per- 

-litting  the  use  of  weight  at  its  best  advantage  and  departing 

:iom  the  principle  of  developing  along  the  line  of  increased 

ize  and   weight  alone. 

It  is  unnecessary  and  in  fact  impossible  to  draw  compari- 
-ons  between  the  three  systems  for  passenger  locomotives,  or 
i.»  critically  dissect  that  of  the  Mallet  compound.  This  will 
be  done  through  the  St.  Louis  testing  plant  and  road  service. 
Wliether  or  not  one  shows  superior  advantages  over  another 
is  not  the  important  point.  Through  the  influence  of  these 
locomotives,  practice  is  sure  to  take  a  new  turn  in  the  direc- 
tion of  moic  scientific  design,  and  in  addition  to  this  a  lesson 
will  be  learned  which  is  more  immediately  important  than 
•  vt-n  that  of  locomotive  improvement. 

These  locomotives  are  sure  to  do  more  for  their  weight  than 
any  others  have  ever  done.  They  take  a  long  step  in  the  direc- 
tion of  increased  complication,  and  this  means  that  the  engines 
must  be  cared  for;  complication  which  brings  no  adequate  re- 
in ru  has  no  place  in  mechanical  development,  but  complication 
wliich  is  incidental  to  such  returns  as  these  locomotives  are 
sure  to  give  will  compel  attention  to  running  repairs  and 
methods  of  operation,  two  factors  of  the  locomotive  situation 
which  have  been  neglected  in  this  country  too  long.  Methods 
which  are  not  adequate  for  the  maintenance  of  ordinary  simple 
liMomotives  must  give  place  to  those  which  are  adequate,  and 
while  we  are  about  it,  why  not  take  a  little  step  in  advance  and 
Imiid  locomotives  which  will  accomplish  more  than  those  in 
Itresent  service? 

The  opinions  expressed  in  this  issue  by  the  best  railroad 
operating  men  in  the  country  indicate  their  feelings  toward 
the  question  of  overloading  and  caring  for  locomotives.  Those 
who  go  at  all  under  the  surface  of  the  locomotive  problem  to- 
'lay  will  agree  to  the  following  conclusions: 

First.  The  American  locomotive  is  worthy  of  more  intelli- 
gent designing.  Second.  It  is  worthy  of  the  care  and  mainten- 
ance which  is  necessary  to  keep  it  up  to  a  fair  approach  to  its 
maximum  service  capacity.  Third.  It  is  worthy  of  intelligent 
methods  of  operation  which  will  enable  it  to  do  its  work  upon 
'he  road  to  the  best  advantage  from  a  commercial  standpoint, 
riie  skill  and  good  judgment  involved  in  these  three  principles 
will  surely  not  now  be  lacking  among  men  who  have  brought 
\merican  railroads  to  their  present  high  state,  and  when 
'hings  and  metho<ls  are  outgrown  they  will  surely  turn  to  that 
'^liich  promises  relief. 


RAILWAY  SHOPS. 


IIY  B.  H.  SOUI.E. 


TiMK  TO  Sit  and  Think. — "An  economy  which  I  think  rail- 
roads overlook  more  often   than  private  corporations  is  that 

'f  providing  sufficient  supervision  of  work.  The  majority  of 
■  ail road  men  who  are  advanced  to  positions  of  responsibility 
^lave  not  sufficient  time  to  sit  down  occasionally  and  take  a 

'f liberate  survey  of  the  general  situation  in  their  departments, 
find  the  result  is  that  while  they  are  driving  away  at  matters 
^hich  are  urgent  and  to  which  they  are  absolutely  obliged  to 

-ive  first  attention,  they  overlook  economies  which  might  be 

fected  if  they  had  sufficient  expert  help  to  relieve  them  of 
-ome  of  the  details  which  they  now  have  to  handle  in  person." 

~M.  K.  Barnum,  before  the  Western  Raihoay  Club. 


XIV. 


CONCLUSIONS. 


The  several  subdivisions  of  the  general  subject  which  have 
been  dealt  with  will  be  mentioned  seriatim,  in  order  that  each 
may  be  commented  on,  and  additional  information  (if  any)  in- 
troduced. 

The  Erecting  8hop. — Table  I  in  the  original  article  gave  24 
ft.  9  in.  as  the  greatest  spread  (centre  to  centre)  of  tracks  in 
the  longitudinal  shops  there  listed,  but  attention  was  called 
to  the  fac-t  there  had  been  a  tendency  towards  progressive  in- 
crease in  that  spread.  Since  that  time  several  shops  of  25  ft. 
track  spread  have  been  mapped  out,  and  it  is  known  that  one 
road  has  at  least  considered  a  spread  of  30  ft.  (the  building 
being  90  ft.  wide)  for  the  three  main  longitudinal  tracks,  in- 
termediate dummy  tracks  being  provided  simply  for  use  in 
wheeling  and  unwheeling  engines.  This  arrangement  would 
bring  into  permanent  use  for  standing  engines  the  entire 
length  of  each  of  the  three  main  tracks,  and  would  require  only 
about  1,350  (30x45)  sq.  ft.  of  floor  space  per  engine,  as  com- 
pared with  the  minimum  of  1,300  sq.  ft.  given  in  Table  IV  for  a 
transverse  shop  even  under  the  most  favorable  conditions. 

In  the  case  of  transverse  shops  it  was  stated  that  a  width  of 
G5  ft.  between  crane  runway  columns  was  sufficient,  but  this 
statement  should  be  qualified.  If  in  the  design  and  arrange- 
ment of  the  erecting  shop  suitable  and  sufficient  space  has 
been  reserved  for  engine  truck  repairs  at  one  end  of  the  build- 
ing, but  still  under  the  main  crane  runway,  so  that  engine 
trucks  may  be  dropped  into  that  space  by  the  crane,  then  a 
span  of  65  ft.  between  crane  runway  columns  is  quite  suf- 
ficient; but  if,  as  in  some  recent  new  shops,  the  whole  floor 
space  is  given  over  to  stalls  in  which  engines  are  to  be  stood, 
it  then  becomes  necessary  to  repair  each  engifie  truck  on  the 
track  where  its  engine  is  standing,  and  under  those  circum- 
stances a  span  of  65  ft.  will  be  found  too  scant,  and  it  should 
be  increased  to,  say,  70  ft.  In  the  evolution  of  the  modern 
transverse  shop  from  the  old  one  there  has  been  a  tendency  to 
reduce  the  width  below^  a  comfortable  working  limit,  as  by  so 
doing  the  length  and  depth  (and  therefore  the  cost)  of  the 
over-head  crane  or  cranes  is  kept  down  to  a  minimum,  and  sim- 
ilarly the  height  of  the  building  up  to  the  lower  chord  of  the 
roof  truss.  In  the  case  of  the  old-style  transverse  shop,  with  its 
cheap  timber  truss  roof,  always  with  minimum  head  room  for 
any  span,  there  was  not  the  same  incentive  to  curtail  the 
span,  and  therefore  those  old  shops  are  remembered  as  com- 
fortably roomy. 

The  U.  P.  shops  at  Omaha,  Neb.,  and  the  O.  S.  T^.  shops  at 
Pocatello,  Ida.,  afford  an  interesting  comparison  of  erecting 
shops,  the  same  cross  section  of  building  (combined  erecting 
and  machine  shops)  l)eing  used  at  l)oth  places,  but  the  Omaha 
erecting  shop  is  longitudinal,  while  that  at  Pocatello  is  trans- 
verse. 

New  longitudinal  erecting  shops  have  been  put  up  by  the 
Pennsylvania  Lines  to  replace  old  transverse  shops  at  Co- 
lumbus, O.,  and  Ft.  Wayne.  Ind.;  In  the  latter  the  overhead 
cranes  have  a  capacity  of  75  tons  each  (with  two  auxiliary  10- 
ton  hoists),  a  notable  advance  from  the  previous  65  ton-limit. 
Another  valuable  feature  of  the  Ft.  Wayne  arrangement  is  that 
the  wheel  lathes  and  similar  tools  are  located  l)etween  the 
erecting  and  boiler  shops  under  the  sweep  of  the  erecting  shop 
cranes:  this  practice,  originally  introduced  at  the  Juniata 
(Altoona)  locomotive  building  shop,  is  being  incorporated  into 
the  design  of  the  latest  Pennsylvania  repair  shops,  as  at  Ft. 
Wayne  and  Wilmington,  Del.  Ft.  Wayne  also  differs  from  Co- 
lumbus in  having  longitudinal  storage  pits  under  the  floor  be- 
tween tracks. 

The  new  transverse  erecting  shop  of  the  New  York  Central 
at  West  Albany  has  a  span  of  nearly  70  ft.  between  crane 
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runway  posts  and  therefore  has  ample  room  for  both  an  en- 
gine and  its  truck  on  each  track,  besides  which  there  is  an  ad- 
ditional space  of  20  ft.  under  a  gallery,  the  building  having  a 
span  of  90  ft.  The  crane  arrangement  is  peculiar,  as  there  are 
two  00  ton  cranes  instead  of  the  more  usual  single  120-ton 
rrane.  When  engines  are  being  wheeled  or  unwheeied  both  are 
in  requisition,  and  at  other  times  each  may  work  separately, 
giving  double  service  and  quicker  movement.  As  far  as  known 
this  is  the  first  case  where  this  arrangement  has  been  adopted 
in  a  completely  new  transverse  shop,  although  it  had  previous- 
ly been  resorted  to  (as  at  Bloomington,  111.,  on  the  C.  &  A.) 
to  make  possible  the  introduction  of  overhead  traveling  cranes 
in  an  old  shop  where  the  head  room  was  limited;  with  this 
arrangement,  when  the  two  cranes  are  lifting  an  engine  only 
bottom  yokes  are  required,  and  vertical  space  is  saved. 

The  new  double  transverse  shop  of  the  Lehigh  Valley  at 
Sayre,  Pa.,  will  probably  be  put  in  use  late  this  year  and  will 
attract  a  great  deal  of  attention  on  account  of  its  great  size 
(48  stalls),  the  provision  of  covered  yards,  and  the  extension  of 
the  erecting  shop  and  machine  shop  crane  service  into  the 
boiler  shop;  it  will  also  have  a  system  of  pits  (in  the  covered 
yards)  for  the  storage  of  engine  strippings. 

The  new  Moline,  111.,  erecting  shop  of  the  C,  R.  I.  &  P.  is  un- 
usual in  many  respects;  it  has  a  span  of  95  ft.,  the  unusually 
wide  shop  of  the  N.  Y.  C.  at  West  Albany  being  90  ft.  as  above 
mentioned.  It  has  separate  systems  of  pits  for  respectively 
stripping,  repairing  and  wheeling  engines,  the  first  and  last 
being  longitudinal,  while  the  repair  pits  (38  in  number)  are 
neither  longitudinal  nor  transverse,  but  are  of  a  sort  between 
these  two  types  and  on  the  herring-bone  plan.  This  arrange- 
ment constitutes  a  new  type  of  erecting  shop,  and  the  output 
results  will  be  a  valuable  guide  to  future  practice. 

The  new  plant  of  the  Locomotive  &  Machine  Co.  of  Mon- 
treal (now  belonging  to  the  American  Locomotive  Co.)  has  an 
erecting  shop  of  the  longitudinal  type,  and  stands  alone  in  this 
respect  among  American  locomotive  building  shops  which  are 
engaged  in  manufacturing  for  the  railways  in  general,  although 
a  similar  shop  is  found  at  the  Juniata  (Altoona,  Pa.)  con- 
struction shop  of  the  Pennsylvania. 

At  Jackson,  Mich.,  on  the  M.  C,  is  found  both  a  transverse 
and  a  longitudinal  erecting  shop,  in  the  form  of  a  T,  which 
are  worked  jointly  as  one  shop. 

The  new  Danville,  111.,  shop  of  the  C.  &  E.  I.  has  a  trans- 
verse erecting  shop  with  both  a  heavy  (80-ton)  overhead  crane 
and  a  transfer  table,  an  unusual  arrangement;  in  this  case  the 
overhead  crane  is  used*  only  for  wheeling  or  uuwheeling  en- 
gines, or  handling  boilers,  or  any  lighter  work,  the  engines 
l>eing  moved  in  and  out  of  their  stalls  over  the  transfer  table. 
The  shop  has  a  span  of  about  74  ft.  between  crane  runway 
posts,  but  a  considerable  portion  of  this  is  taken  up  by  a  fringe 
of  heavy  tools  and  a  longitudinal  track,  so  the  actual  working 
space  in  the  width  of  the  shop  is  reduced  accordingly. 

The  Machine  Shop.— It  was  stated  that  average  conditions 
did  not  suggest  the  necessity  of  covering  more  than  about  one- 
tiiird  of  the  floor  spacre  with  traveling  crane  service,  but  it  is 
proper  to  state  that  some  examples  of  very  recent  practice 
greatly  f^x(f>ed  that  limit;  for  instance,  Sayre,  Pa.  (L.  V.),  77 
per  cent.,  and  Moline,  111.  (C,  R.  I.  &  P.).  54  per  cent.  On  the 
other  liand,  in  a  large  new  shop  which  an  Eastern  line  has 
under  consideration  this  ratio  is  40  per  cent.,  while  at  Dan- 
ville, III.  (C.  &  E.  I.),  it  is  about  33  per  cent. 

Several  «omplete  tool  lists  haVe  been  published,  and  the  data 
thus  supplied,  together  with  additional  data  which  is  probably 
forthcoming,  will  form  a  basis  from  which  new  lists  may  be 
compiled  in  the  future. 

The  new  St.  Paul.  Minn.,  shop  of  the  Great  Northern  has  no 
traveling  (  rane  service  whatever,  and  as  the  roof  trusses  are  in- 
clined from  the  horizontal  (lower  chord  included)  the  shafting 
is  hung  almost  entirely  from  three  lines  of  wooden  posts. 

The  Moline  machine  shop  tool  layout  at  once  attracts  at- 
tention on  account  of  the  large  proportion  of  tools  which  are 
placed  transversely  to  the  longitudinal  axis  of  the  shop;  this  is 
made  possible  by  the  individual  drive  and  the  group  drive,  as 
in  the  latter  case  a  single  transverse  shaft  can  serve  a  consid- 


erable number  of  small  tools.      This  arrangement  often  gives 
much  better  access  (from  the  main  longitudinal  aisles)     to  in 
dividual  tools  than  under  the  old  system  (before  electric  driv- 
ing was  introduced),  when  all  tools  had  to  be  ranged  in  lines 
parallel  to  the  main  shaft. 

The  Sayre  machine  shop  will  be  notable  on  account  of  its  lib 
eral  proportions  and  its  superb  day  lighting,  as  its  entire  floor 
area,  together  with  the  two  adjacent  covered  yards,  the  whole 
forming  a  rectangle  240  ft.  by  620  ft.,  is  to  be  covered  by  a  saw- 
tooth roof;  tire  shrinking  floors  and  lye  vats,  with  proper 
drainage  features,  are  introduced  at  two  central  points.  In  very 
large  plants  it  becomes  burdensome  to  have  to  handle  work 
of  this  character  outside  of  shop  buildings;  at  Sayre  these  lye 
vats  being  of  ample  size  and  coming  under  traveling  cranes,  it 
is  to  be  expected  that  driving  wheels  on  their  axles  can  be 
treated  as  readily  as  smaller  parts. 

The  Boiter  Shop. — The  capacity  of  a  traveling  crane  for 
general  floor  use  was  assumed  to  be  35  tons,  and  that  for  a 
riveting  tower  crane  25  tons;  recently,  however,  the  American 
Locomotive  Co.  has  finished  the  boiler  for  the  new  B.  &  O. 
Mallet  articulated  compound,  and  it  is  found  to  weigh  com- 
pleted with  flues  42  tons,  and  without  flues  28V^  tons,  which 
suggests  a  readjustment  of  crane  capacities  if  such  engines  are 
to  be  reproduced  in  the  future. 

In  the  extended  and  re-arranged  boiler  shop  of  the  Juniata 
(Altoona,  Pa.)  plant  of  the  Pennsylvania  the  re-located  17-ft. 
stake  hydraulic  riveter  is  placed  in  a  pit  as  before,  with  ram 
at  a  convenient  height  above  floor  level,  but  the  old  hydraulic 
crane  has  been  replaced  by  an  electric  crane;  the  operator 
stands  alongside  of  the  riveter  and  with  his  left  hand  works 
the  ram  valve  lever,  his  right  hand  being  available  for  work 
ing  the  handles  of  three  adjacent  controllers  (of  the  street  car 
type)  by  which  he  can  control  the  three  movements  (two  hori- 
zontal and  one  vertical)  of  the  tower  crane  to  a  nicety. 

Sayre  is  almost  the  only  transverse  shop  which  has  its  boiler 
shop  arranged  as  a  prolongation  of  the  erecting  and  machine 
shops  with  joint  crane  S'^rvice  throughout;  this  will  give  the 
Sayre  boiler  shop  the  use  of  two  120-ton  cranes  and  six  15  ton 
cranes,  and  it  will  be  unique,  as  regards  crane  facilities,  among 
American  railway  repair  plants. 

Moline,  a  longitudinal  shop,  with  erecting  shop  bay  in  the 
centre  and  machine  and  boiler  shops  on  either  side,  divides  its 
boiler  and  tank  work,  placing  its  riveter  in  one  end  of  the 
erecting  shop  bay  so  as  to  get  joint  crane  service  between  the 
two,  and  reserving  the  wing  (which  is  served  by  an  independ- 
ent through  track)  for  tank  repairs,  and  work  on  the  lighter 
attachments  of  boilers.    ^ 

'The  new  boiler  shop  of  the  C.  &  E.  I.,  at  Danville,  111.,  has 
traveling  cranes  covering  its  entire  floor  surface;  the  main  bay 
has  a  two-trolley  20  ton  crane  which  would  seem  rather  light 
for  heavy  boilers  even  now  in  use;  the  crane  in  the  side  bay, 
for  light  work,  is  or  3  tons  capacity;  the  stalls  are  reached  by 
the  transfer  table  which  is  joint  to  erecting  and  boiler  shops, 
the  two  being  in  separate  buildings. 

The  Smith  Shop.— It  was  stated  that  on  account  of  the  gen- 
eral use  of  swing  cranes  in  smith  shops  it  was  advisable  to 
provide  head  room  (from  floor  to  lower  chord  of  roof  truss)  of 
at  least  22  ft.  and  attention  was  (ailed  to  the  fact  that  Collin- 
wood  was  24  ft.;  since  then  a  tendency  to  increase  this  height 
has  been  noted,  probably  to  secure  better  results  in  the  way  of 
clearing  the  shop  of  smoke.  Moline  1)eing  25  ft.  C,  ins.  and  Wil- 
mington, Del.  (P.  R.  R.),  being  made  33  ft.  in  imitation  of 
Juniata;  the  new  smith  .shop  at  Sayre  is.  however,  20  ft. 

A  flne  example  of  smith  shop  roof  construction,  with  hori- 
zonal  bracing  fully  developed,  is  found  in  the  case  of  the  new 
Topeka.  Kan.,  shop  of  the  A.,  T.  &  S.  F.;  this  feature  is  so  often 
overlooked  and  neglected  that  this  particular  case  is  worthy  of 
note  (see  illustration  on  page  378  of  the  American  Engineer 
for  October.  1903). 

A  very  complete  equipment  of  14  oil  furnaces  of  various  sizes 
and  for  different  purposes  has  been  Installed  at  Moline;  the 
building  is  not  fully  occupied  at  present,  as  it  is  proportioned 
to  take  care  of  the  work  of  both  the  locomotive  shops  and  the 
car  shops,  the  latter  not  yet  having  been  built,  however. 
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/he  Wilmington  smith  shop  has  very  broad  and  very  high 
idows,  and  a  large  proportion  of  doors;  in  this  case  the 
Oft  was  not  so  much  to  secure  light  as  to  make  it  possible  to 

,  p  the  shop  comfortably  cool  in  hot  weather. 
(To  be  Coricluded.) 


SPECIFICATIONS  FOR  CAR  WHEELS. 


By  C.  B.  Dudley. 


[These  specifications  were  prepared  for  the  American  Society 

I    Testing  Materials.     They  contain   exceedingly   important 

,l)rovements,  which  are  explained  by  Dr.  Dudley  in  extracts 

.im  his  comments  which  follow  the  specifications. — Editob.] 

The   wheels   furnished   under   these   specifications   must   be 

;  lade  from  the  best  materials,  and  in  accordance  with  the  best 

•undry  methods.    The  following  pattern  analysis  is  given  for 

..formation,  as  representing  the  chemistry  of  a  good  cast  iron 

.  heel.    Successful  wheels,  varying  in  some  of  the  constituents 

.(iiite  considerably  from  the  figures  given,  may  be  made: 

Total  carbon    , .  *  ». .  .  3.50  per  ceul. 

Graphith;   carbon    .W  . :  -. . .  2.90  per  cent. 

Combined  rarbcn    , ... , 0.60  per  cent. 

Silicon     .i .  v^ 0.70  per  cent. 

Manganese    . . .,  » .,; . ..... ....  . . ...  ..i . .  .  0.40  per  cent. 

Phosphorus    .  ..'.iu  . . . .  i.^  i  . .'.  • . :  ^-  •  ■  0.50  per  cent. 

Sulphur .0.08  percent. 

1.  Wheels  will  be  inspected  and  tested  at  the  place  of 
manufacture. 

2.  All  wheels  must  conform  in  general  design  and  in  meas- 
urements to  drawings,  which  will  be  furnished,  and  any  de- 
parture from  the  standard  drawing  must  be  by  special  permis- 
sion in  writing,  and  manufacturers  wishing  to  deviate  from  the 
standard  dimensions  must  submit  duplicate  drawings  showing 
the  proposed  changes,  which  must  be  approved. 

;].  The  following  table  gives  data  as  to  weight  and  tests  of 
various  liinds  of  wheels  for  different  kinds  of  cars  and  ser- 
uce: 

33-in.  Diameter  Freight  and 
Wlieel.  Passenger  Cars.  36-in.  Diameter. 

60.000  U)3.   70,000       100,000  LOCO- 

Klnd  of  Service.  Capacity         L.bs.  Lbs.        Passenger     motive 

and  Less.  Capacity.   Capacity.        Cars.        Tenders. 

.Nimiber   1                   2                   3  4  5 

Weight,     maximum..  .."".OO  lbs.  650  lbs.  720  lbs.  705  lbs.  7G0  lbs. 

Weight,     minimum 560  lbs.  GIO  lbs.  670  lbs.  680  lbs.  720  lbs. 

llHight  of  drop  (feet).       12                 12                 12  12  12 

Number  of   blows lu                  l^i                  15  12  15 

4.  Each  wheel  must  have  plainly  cast  on  the  outside  plate 
tlie  name  of  the  maker  and  place  of  manufacture.  Each 
wheel  must  also  have  cast  on  the  inside  double  plate  the  date 
of  casting  and  a  serial  foundry  number.  The  manufacturer 
must  also  provide  for  the  guarantee  mark,  if  so  required  by  the 
'ontract.  No  wheel  bearing  a  duplicate  number,  or  a  number 
which  has  once  been  passed  upon,  will  be  considered.  Numbers 
<>t  wheels  once  rejected  will  remain  unfilled.    No  wheel  bearing 

n  indistinct  number  or  date,  or  any  evidence  of  an  altered  or 
i''faced  number,  will  be  considered. 

5.  All  wheels  offered  for  inspection  must  have  been  meas- 

ired  with  a  standard  tape  measure  and  must  have  the  shrink- 

isif*  number  stenciled  in  plain  figures  on  the  inside  of  the  wheel. 

Hie  standard  tape  measure  must  correspond  in  form  and  con- 

niKtion  to  the  "Wheel  Circumference  Measure"  established  by 

!io  Master  Car  Builders'  Association  in  1900.    The  nomencla- 

iiie  of  that  measure  need  not,  however,  be  followed,  it  being 

'iffltipnt   if  the  graduating  marks   indicating  tape  sizes   are 

>  »n.  apart.     Any  convenient  method  of  showing  the  shrink- 

w  or  stencil  number  may  bo  employed.      Experience  shows 

iiat    standard    tape    measures    elongate    a    little    with    use, 

III!  it  is  essential  to  have  them  frequently  compared  and  rec-' 

lifd.    When  ready  for  inspection,  the  wheels  must  be  arranged 

I  rows  according  to  shrinkage  numbers,  all  wheels  of  the 
line  date  being  grouped  together.  Wheels  bearing  dates  more 
ian  thirty  days  prior  to  the  date  of  inspection  will  not  be  ac- 
"Pted  for  test,  except  by  permission.  For  any  single  inspection 
!ul  test  only  wheels  having  three  consecutive  shrinkage  or 
■encil  numbers  will  be  considered.  The  manufacturer  will,  of 
>>ur8e,  decide  what  three  shrinkage  or  stencil  numbers  he  will 


submit  in  any  given  lot  of  103  wheels  offered,  and  the  same 
three  shrinkage  or  stencil  numbers  need  not  be  offered  each 
time. 

6.  The  body  of  the  wheels  must  be  smooth  and  free  from 
slag  and  blowholes,  and  the  hubs  must  be  solid.  Wheels  will 
not  be  rejected  because  of  drawing  around  the  center  core.  The 
tread  and  throat  of  the  wheels  must  he  smooth,  free  from  deep 
and  irregular  wrinkles,  slag,  sand  wash,  chill  cracks  or  swollen 
rims,  and  be  free  from  any  evidence  of  hollow  rims,  and  the 
throat  and  thread  must  be  practically  free  from  sweat. 

7.  Wheels  tested  must  show  soft,  clean,  gray  iron,  free  from 
defects,  such  as  boles  containing  slag  or  dirt  more  than  Vt  in. 
in  diameter,  or  clusters  of  such  holes,  honeycombing  of  iron 
in  the  hub,  white  iron  in  the  plates  or  hub,  or  clear  while  iron 
around  the  anchors  of  chaplets  at  a  greater  distance  than  % 
in.  in  any  direction.  The  depth  of  the  clear  while  iron  must 
not  exceed  %  in.  at  the  throat  and  1  in.  at  the  middle  of 
the  tread,  nor  must  it  be  less  than  %  in.  at  the  throat  or 
any  part  of  the  tread.  The  blending  of  the  white  iron  with 
the  gray  iron  behind  must  be  without  any  distinct  line  of  de- 
marcation, and  the  iron  must  not  have  a  mottled  appearance  in 
any  part  of  the  wheel  at  a  greater  distance  than  1% 
in,  from  the  tread  or  throat.  The  depth  of  chill  will 
be  determined  by  inspection  of  the  three  test  wheels  described 
below,  all  test  wheels  being  broken  for  this  purpose  If  neces- 
sary. If  only  one  of  the  three  test  wheels  fails  in  limits 
of  chill,  all  the  lot  under  test  of  the  same  shrinkage  or  stencil 
number  will  be  rejected  and  the  test  will  be  regarded  as  fin- 
ished so  far  as  this  lot  of  103  wheels  is  concerned.  The  manu- 
facturer may,  however,  offer  the  wheels  of  the  other  two  shrink- 
age or  stencil  numbers,  provided  they  are  acceptable  in  other  re- 
spects as  constituents  of  another  103  wheels  for  a  subsequent 
test.  If  two  of  the  three  test  wheels  fail  in  limits  of  chill,  the 
wheels  in  the  lot  of  103  of  the  same  shrinkage  or  stencil  num- 
ber as  these  two  wheels  will  be  rejected,  and,  as  before,  the  test 
will  be  regarded  as  finished  so  far  as  this  lot  of  103  wheels  Is 
concerned.  The  manufacturer  may,  however,  offer  the  wheels 
of  the  third  shrinkage  or  stencil  number,  provided  they  are  ac- 
ceptable in  other  respects,  as  constituents  of  another  103  wheels 
for  a  subsequent  test.  If  all  three  test  wheels  fail  in  limits  of 
chill,  of  course  the  whole  hundred  will  be  rejected. 

8.  The  manufacturer  must  notify  when  he  is  ready  to  ship 
not  less  than  100  wheels;  must  await  the  arrival  of  the  in- 
spector; must  have  a- car,  or  cars,  ready  to  be  loaded  with  the 
wheels,  and  must  furnish  facilities  and  labor  to  enable  the 
inspector  to  inspect,  test,  load  and  ship  the  wheels  promptly. 
Wheels  offered  for  inspection  must  not  be  covered  with  any 
substance  which  will  hide  defects. 

9.  A  hundred  or  more  wheels  being  ready  for  test,  the  In- 
spector will  make  a  list  of  the  wheel  numbers,  at  the  same 
time  examining  each  wheel  for  defects.  Any  wheels  which 
fail  to  conform  to  specifications  by  reason  of  defects  must  be 
laid  aside,  and  such  wheels  will  not  be  accepted  for  shipment. 
As  individual  wheels  are  rejected,  others  of  the  proper  shrink- 
age, or  stencil  number,  may  be  offered  to  keep  the  number 
good. 

10.  The  inspector  will  re-tape  not  less  than  10  per  cent,  of 
the  wheels  offered  for  test,  and  If  he  finds  any  showing  wrong 
tape  marking,  he  will  take  the  whole  lot  and  require  them  to 
be  restenciled,  at  the  same  time  having  the  old  stencil  marks 
obliterated.  He  will  weigh  and  make  check  measurements  of 
at  least  10  per  cent,  of  the  wheels  offered  for  test,  and  if  any 
of  these  wheels  fail  to  conform  to  the  specification,  he  will 
weigh  and  measure  the  whole  lot,  refusing  to  accept  for  ship- 
ment any  wheels  which  fail  in  these  respects. 

V  11.  Experience  indicates  that  wheels  with  higher  shrinkage 
or  lower  stencil  numbers  are  more  apt  to  fail  on  thermal  test; 
more  apt  to  fail  on  drop  test,  and  more  apt  to  exceed  the  max- 
imum allowable  chill  than  those  with  higher  stencil  or  lower 
shrinkage  numbers;  while,  on  the  other  hand,  wheels  with 
higher  stencil  or  lower  shrinkage  numbers  are  more  apt  to  be 
deficient  in  chill.  For  each  103  wheels  apparently  acceptable, 
the  inspector  will  select  three  wheels  for  test — one  from  each 
of  the  three  shrinkage  or  stencil   numbers  offered.      One  of 
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these  wheels  chosen  for  this  purpose  by  the  inspector  must  be 
tested  by  drop  test  as  follows:  The  wheel  must  be  placed 
liauge  downward  in  au  anvil  block  weighing  not  less  than 
1,7UU  pounds,  set  on  rubble  masonry  :i  it.  deep  ana  having 
three  supports  not  more  than  J  in.  wide  for  the  flange 
of  the  wheel  to  rest  on.  It  must  be  struck  centrally  upon  the 
hub  by  a  weight  of  14l»  pounds,  falling  from  a  height  as  shown 
in  the  accompanying  table.  The  end  of  the  falling  weignt  must 
be  flat,  so  as  to  strike  fairly  on  the  hub,  and  wnen  by  wear 
the  bottom  of  the  weight  assumes  a  round  or  conical  form,  it 
must  be  replaced.  The  machine  for  making  this  test  is  shown 
on  drawings  which  will  be  furnished.  Should  the  wheels  stand, 
without  breaking  in  two  or  more  pieces,  the  number  of  blows 
shown  in  the  above  table,  the  lUU  wheels  represented  by  it  will 
be  considered  satisfactory  as  to  this  test.  Should  it  fail,  the 
whole  hundred  will  be  rejected. 

12.  The  other  two  test  wheels  must  be  tested  as  follows: 
The  wheels  must  be  laid  flange  down  in  the  sand,  and  a  chan- 
nel way  l'/2  in.  in  width  at  the  center  ot  the  tread  and  4  in. 
deep  must  be  molded  with  green  sand  around  the  wheel.  The 
clean  tread  of  the  wheel  must  form  one  side  of  this  channel- 
way,  and  the  clean  flange  must  form  as  much  of  the  bottom 
as  its  width  will  cover.  The  channelway  must  then  be  tilled 
to  the  top  from  one  ladle  with  molten  cast  iron,  which  must 
be  poured  directly  into  the  channelway  without  previous  cool- 
ing or  stirring,  and  this  iron  must  be  so  hot,  when  poured 
that  the  ring  which  is  formed  when  the  metal  is  cold  shall 
be  solid  or  free  from  wrinkles  or  layers.  Iron  at  this  tem- 
perature will  usually  cut  a  hole  at  the  point  of  Impact  with 
the  flange.  In  order  to  avoid  spitting  during  the  pouring,  the 
tread  and  inside  of  the  flange  during  the  thermal  test  should 
be  covered  with  a  coat  of  shellac;  wheels  which  are  wet  or 
which  have  been  exposed  to  snow  or  frost  may  be  warmed 
sufficiently  to  dry  them  or  remove  the  frost  before  testing,  but 
under  no  circumstances  must  the  thermal  test  be  applied  to  a 
wht*el  that  in  any  part  feels  warm  to  the  hand.  The  time  when 
pouring  ceases  must  be  noted,  and  two  minutes  later  an  ex- 
amination of  the  wheel  under  test  must  be  made.  If  the  wheel 
is  found  broken  in  pieces,  or  if  any  crack  in  the  plates  extends 
through  or  into  the  tread,  the  test  wheel  will  be  regarded  as 
haying  failed.  If  both  wheels  stand,  the  whole  hundred  will 
be  accepted  as  to  this  test.  If  both  fail,  the  whole  hundred 
will  be  rejected.  If  one  only  of  the  thermal  test  wheels  fails, 
all  of  the  lot  under  lest  of  the  same  shrinkage  or  stencil  num- 
ber will  be  rejected,  and  the  test  will  be  regarded  as  finished, 
so  far  as  this  lot  of  wheels  is  concerned.  The  manufacturer 
may,  however,  offer  the  wheels  of  the  other  two  shrinkage  or 
sten(  il  numbers,  provided  they  are  acceptable  in  other  respects, 
as  constituents  of  another  103  wheels  for  a  subsequent  test. 

13.  All  wheels  which  pass  inspection  and  test  will  be  re- 
garded as  accepted,  and  may  be  either  shipped  or  stored  for 
futwrt'  shipment,  as  arranged.  It  is  desired  that  shipments 
should  be,  as  far  as  possible,  in  lots  of  100  wheels.  In  all  cases 
the  inspector  must  witness  the  shipment,  and  he  must  give,  in 
his  report,  the  numbers  of  all  wheels  inspected  and  the  dis- 
position niadp  of  them. 

14.  Ini!ivi(iual  wheels  will  be  considered  to  have  failed  and 
will  not  be  accepted  or  further  considered,  which:  1st,  do  not 
«-(jnform  to  standard  design  and  measurement;  2nd,  are  under 
or  over  weight;  3rd,  have  the  physical  defects  described  in 
Section  fi. 

15.  Each  l<i;l  wheels  submitted  for  test  will  be  considered 
to  have  failed  and  will  not  be  accepted  or  considered  further, 
if:  1st,  the  test  wheels  do  not  conform  to  Section  7,  especially 
as  to  limits  of  white  iron  in  the  throat  and  tread  and  around 
chapiets;  2nd,  one  of  the  test  wheels  does  not  stand  the  drop 
test  as  descriljed  in  Section  11;  3rd,  both  of  the  two  test  wheels 
do  not  stand  the  thermal  test  as  described  in  Section  12. 

Comments  by  Dr.  Dudlev. 

A  good  deal  might  be  said  in  explanation  of  Section  5  con- 
cerning tape  sizes.  It  will,  perhaps,  be  sufficient  to  say  that 
no  foundry  is  able  to  make  its  total  output  all  of  the  same 


circumferential  size,  and  that  experience  has  shown  that  there 
is  an  intimate  relation  in  any  good  foundry  between  success 
ful  wheels  and  tape  sizes.  There  are  several  reasons  why  the 
output  of  a  foundry  varies  in  diameter  or  circumferential 
measurement.  First,  although  the  moulds  are  supposed  to  be 
of  the  same  size,  yet,  as  a  matter  of  fact,  this  is  not  the  case. 
Moreover,  a  mould  which  has  been  used  a  number  of  times  is 
apt  to  increase  a  little  in  diameter,  and  also  to  wear  a  little. 
This  cause  for  variation  in  tape  sizes  is  not  a  very  serious 
matter,  however,  as  efforts  are  usually  made  to  keep  the  moulds 
fairly  uniform  in  size.  Another  cause  for  variation  is  tempera 
ture  of  pouring.  It  will  be  readily  understood  that  greater 
shrinkage  is  characteristic  of  metal  cast  at  high  temperatures. 
Furthermore,  difference  in  chemical  composition  makes  some 
difference  in  the  shrinkage.  However,  the  most  important 
cause  for  variation  in  tape  sizes  is  the  effect  of  the  annealing 
pit.  It  is  well  known  that  as  fast  as  the  wheels  are  taken  out 
of  the  moulds,  while  they  are  still  red  hot,  they  are  put  in 
annealing  pits,  containing  15  wheels,  or  more.  The  annealing 
pits  are  made  of  metal  tubes,  lined  with  fire  brick,  the  inter- 
stices between  the  pits  being  filled  with  sand,  the  object  of  the 
whole  device  being  to  allow  the  wheel  to  cool  slowly.  It  is 
common  practice  to  allow  the  wheels  to  remain  in  the  pits  four 
days.  While  in  the  pits  certain  changes  take  place  in  the  metal, 
and  it  is  well  known  that  the  usual  effect  of  annealing  is  to 
increase  the  tape  size  of  the  wheel  a  little.  Experiments  have 
been  made  which  indicate  that  a  re-annealing — that  is,  putting 
a  wheel  into  the  pit  a  second  time,  between  a  number  of  freshly 
cast  hot  wheels — will  increase  the  tape  size  up  to  sometimes 
two  numbers.  Furthermore,  the  wheels  at  the  top  and  bottom 
of  the  pit  do  not  increase  the  same  as  those  in  the  middle  of 
the  pit.  It  is  perhaps  not  necessary  at  this  time  to  go  into 
the  changes  which  take  place  in  the  annealing  pit  further  than 
to  say  that  those  wheels  which  come  out  of  the  pit  nearest  to 
the  size  which  they  had  when  put  into  the  pit — or,  what 
amounts  to  the  same  thing,  those  wheels  which  are  less  an- 
nealed— are  found  by  experience  to  be  most  likely  to  fail  on 
drop  test,  and  also  less  likely  to  stand  the  thermal  test.  It  will 
be  seen,  therefore,  that  there  is  a  very  intimate  relation  be- 
tween tape  sizes  and  successful  output,  and  this  will  explain 
why  so  much  reliance  is  placed  on  the  tape  sizes. 

Section  7  has  to  do  with  the  chill.  As  already  explained,  the 
tape  number  is  an  important  element  in  the  wheel,  and  in 
addition  to  strength  and  ability  to  stand  thermal  test,  the 
chill,  likewise,  is  a  function  of  the  tape  number.  The  lowest 
tape  numbers  in  any  foundry  will  be  apt  to  have  the  highest 
chill,  and  may  fail  on  test  from  naving  too  much  chill,  while 
the  higher  tape  numbers,  which  mean  the  greater  circumfer- 
ence, have  the  least  chill,  and  may  fail  from  having  too  little 
chill.  The  requirements  of  Section  7  in  regard  to  rejections 
are  based  on  a  good  deal  of  experience.  It  was  formerly  the 
custom  to  reject  ^whole  100  wheels  if  the  test  wheels  failed 
from  any  cause.  This  was  believed  to  be  a  hardship  by  the 
manufacturers,  and  in  view  of  the  intimate  relation  between 
tape  sizes  and  successful  wheels  there  has  been  introduced  into 
these  specifications,  as  is  seen,  authority  only  to  reject  out  of 
each  100  wheels  tested,  the  other  wheels  of  the  same  tape  num- 
ber as  the  wheel  which  failed  allowing  the  other  tape  numbers 
to  come  up  again. 

Taken  as  a  whole,  it  is  perhaps  safe  to  say  that  for  ordinary 
service,  by  which  is  meant  for  all  service  except  under  40  and 
50  ton  freight  cars,  wheels  which  will  pass  the  tests  of  these 
specifications  will  be  safe  and  give  fairly  good  results  in  ser- 
vice. There  are  some  points  in  connection  with  the  failure  of 
wheels  under  heavy  cars  that  need  further  study,  and  it  is 
more  probable  that  as  this  study  progresses  it  may  be  found 
essential  to  change  or  modify  some  of  the  requirements  of  the 
specifications.  The  special  failure  of  wheels  under  heavy  cars 
is  a  circumferential  crack  either  in  the  tread  or  in  the  throat 
of  the  wheel,  resulting  sometimes  in  the  breaking  off  of  the 
flanges  The  causes  leading  up  to  this  failure  are  complicated, 
and  it  is  probable  that  modifications  in  the  design  of  the  cars 
themselves  may  very  greatly  diminish  the  number  of  failures 
of  this  kind 
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NEW  LOCOMOTIVE  AND  CAR  SHOPS. 


COU^INWOOD,   OHIO. 


Lake  Shore  &  Michioax  Southern  Railway. 


XIV. 


THE  WOOD  MILL. 


The  preceding   articles   of  this   series   have   described   the 
ssential  and  interesting  features  of  the  yard  layout  plan  and 
f  the  building  construction  used  in  the  Collinwood  car  de- 
partment repair  shops.     In  this  article  will  be  discussed  that 
fuportant  department  of  the  car  repair  work,  the  wood  mill. 
iliis  wood  mill  is  of  particular  interest  to  railroad  shop  men 
■  II  account  of  the  many  new  features  and  radical  departures 
Mom  existing  practice  that  are  involved:   it  represents  an  ad- 
anced  stage  of  the  art  of  arranging  and  operating  wood-work- 
ng  tools  that  is  unequaled  in  any  other  similar  shop. 

The  location  of  the  wood  mill  building  was  selected  in  ac- 
.  ordance  with  the  most  approved  practice  in  this  line,  and 
provides  a  very  convenient  arrangement  for  ease  of  handling 
iioth  rough  and  finished  work.  As  indicated  in  the  layout  plan 
i»f  the  car  shops  (see  page  408  of  the  November,  1903,  issue), 
this  shop  is  located  between  the  lumber  storage  department, 
including  the  dry  kilns  and  dry  lumber  storage  building,  at 
I  he  east  end  of  the  shop  yard,  and  the  points  of  lumber  con- 
sumption, the  car  repair  shops  and  freight  car  repair  yard,  on 
the  other  side.  This  results  in  a  centralization  of  the 
work  around  this  important  focal  point  of  the  department, 
making  it  very  convenient  to  prepare  and  deliver  finished  lum- 
iMjr  to  the  repair  jobs  where  it  is  needed. 

This  building  is  conveniently  served  by  tracks,  which  give 
ready  access  for  delivering  rough  lumber  and  also  removing 
liressed  and  sized  stock.  As  may  be  seen  from  the  layout  plan 
ubove  referred  to,  two  inside  track  connections,  supplemented 
by  two  outside  tracks  lead  to  the  eastward  to  the  lumber 
yard,  where  access  is  provided  by  conveniently-arranged 
longitudinal  tracks  to  the  long  lumber  piles;  in  this  way  sills 
and  other  car  timbers,  as  well  as  smaller  stock,  can  be  quickly 
delivered  to  the  dry  kilns  or  wood  mill  ready  for  milling.  A 
track  connection  is  also  made  with  the  dry  lumber  shed,  in 
which  the  lumber  is  stored  after  being  kiln-dried,  until  de- 
livery to  the  wood  mill  is  necessary. 

The  delivery  of  dressed  lumber  from  the  wood  mill  to  points 
of  consumption  for  repairs  is  made  easy  by  its  convenient 
location  alongside  the  freight  car  repair  yard  and  close  to  the 
freight  and  passenger  car  repair  shop  buildings.  Track  con- 
uoctions  are  liberally  provided  by  the  general  transfer  table 
arrangement,  while  the  planking  in  the  freight  car  repair  yard 
Ijormits  of  delivery  to  any  part  by  trucks.  The  cabinet  shop, 
which  occupies  the  north  end  of  the  heavy  freight  repair  shop 
liiiilding,  has  track  connection  with  both  the  wood  mill  and 
the  dry  lumber  shed  for  facility  in  receiving  material. 

Perhaps  the  most  important  feature  of  the  wood  mill  is  the 
arrangement  of  its  machinery,  which  was  worked  out  to  pro- 
vide easy  combinations  for  handling  the  bulky  and  heavy 
pieces  of  stock.  The  arrangement  was  so  designed  that  all 
work  will  progress  naturally  from  the  entering  (east)  end  of 
the  mill  westward  in  the  course  of  the  milling  operations.  This 
may  be  studied  by  reference  to  the  accompanying  floor-plan 
drawing  of  this  shop.  All  sills  and  heavy  timber  work  is 
brought  in  on  stub-track  A.  and  is  unloaded  alongside  the  two 
4  side  timber  sizers;  after  passing  these  machines  the  work 
is  laid  down  naturally  in  front  of  the  gainers  and  tenoning 
niaohine,  which  constitute  the  next  following  step.  After  pass- 
ing the  latter  machines  the  work  is  next  laid  down,  naturally, 
in  front  of  the  multiple-spindle  vertical  boring  machine  for 
the  completing  operation.  This  arrangement  of  handling  heavy 
^tock  absolutely  avoids  the  necessity  of  moving  timber  back- 
ward in  the  courses  of  its  milling,  all  steps  coming  in  a 
natural,  progressive  order  through  the  shop. 

Track  B  leads  through  the  shop  from  end  to  end,  as  shown. 
It  being  intended  to  serve  the  various  machines  used  in  light 


lumber  dressing.  The  arrangement  of  these  machines  is  obvi- 
ously less  important  than  that  necessary  in  the  heavy  section, 
but  still  it  may  be  seen  to  be  such  as  to  bring  the  roughing 
machines  first,  such  as  the  matchers,  supplemented  by  the  rip 
and  cut-off  saws,  at  the  incoming  end  of  the  building,  after 
which  are  to  be  found  the  finishing  machines,  such  as  the  dado, 
boring  and  tenoning  machies,  band  saws,  etc.,  although  their 
exact  arrangement  is  here  of  less  importance.  The  selections 
of  tools  used  in  this  shop  may  be  learned  from  the  following 
tool  list,  which  also  includes  those  for  the  cabinet  shop: 


TOOL  LIST.— CAR  DEPARTMENT  SHOPS. 

WOOD   illLL. 

Huilder. 


Size  of 
Motor. 


N'o.  Tool. 

321  Four-side   timber  jiluner Fay  &  Egan 35       hp 

322  Four-sidp  timber  planer Amn.  W.  W    .Macli.  Co.  .  .35      hp. 

323  "Lightnins"    matcher    .  . . . .....  Fay  &  Egan 25       h.p. 

324  No.    27    matcher... ..:,...  S.  A.  Woods  .Machine  r>o.3n       hp. 

325  No  6  automatic  cut-off  >=aw.  ....  Greenlee  Bros.   .^,..,.,,.20       h  p. 

326  No.  4  vertical  end  tenoner Greenlee  Bros.    ;  .;^  i-,  . .  .-.IS       h.p. 

.^27  No.  4   rip  saw s.  A.  Woods  .Vfachine  <!o.20-     h.p, 

?.28  No.  4  cut-off  saw,  automatic.  .  .  .Greenlee  Bros .15      h.p. 

32f»  No.  S  vertical  saw  and  gainer.  .  .Fay  &  Egan ........20       h.p. 

332  No.   3  automatic  cut-olT  saw Gr»»enlee  Bros.    .....■.:....  15       h.p. 

33.-?  No.   3  rip  saw Greenlee  Bros.    ,  . .,.,;;  ..,20      h.p. 

334  Automatic  saw  and  dado Greenlee  Bros.    ...... ...15      h.p. 

3,35  40-in.  bevel  band  saw Williamsport   Macb.  CSo,.10      h.p. 

336  42-in.  band  saw Fay  &  Egan ;....,    7i^  h.p. 

337  H.  C.  horizontal  mortiser Fay  &  Egan  ...,.:.  .  ,  i',»  .15       h.p. 

338  No,  7  vertical  mortiser  and  borer.  Greenlee  Bros. -..I.  ^.  ..,.15      h.p. 

339  No.    3    gainer Fay  &  Egan  .  . ,..:. . .....:.  .,15       h.p. 

340  No.  70  tenoner Fay  &  Egan  .  .  .V  v.. . .  ....    7 '/.  hp. 

341  Four-spindle  horiz.  boring  nia<h.  Greenlee  Bros!    ..;■..,...  10  '  h.p. 

342  Jointer . ..  .Fay  &  Egan . 7%  h.p. 

344  24-in.    pony   planer ^.. ...... S.  A.  Woods  Machine  Co.io       h.p. 

345  No.  3  gainer  with  4-spin.  borer.  .Greenlee  Bro.« {  J5      ^"^ 

346  Double-head  shaper . ..Grosvenor    .-.,........,   7>A  h!p 

430  Automatic  saw  filer ..",•.'•.• 

431  Automatic    knife    grinder............ 

432  Automatic   saw   grinder, ........  .j..'.»  .w',. v. V>.  ......  .  L  7%  h.p. 

433  Band-saw  flier ....*/;..:...  .Vv.. .;  >     va      f 

437  Wood   lathe.,.,  ......,.,;.  .;v...  Fay  &  Egan. 

CABIStET    SHOP. 

451  Sticker R.  &  H 

452  Jointer ;., Clement    .  .  . 

453  42-in.  band  saw.  ...-.,»; Fay  &  Egan, 

454  3  V2 -in.   tenoner    . .  . .-..,  v.:. . . ....  Pay  & 

455  No.  3  shaper .... .'  ;...i  .  .  .  Clement 

456  7   X  24-in.   surfaced,  .v. ........  Whitnev 

457  No.  6  scroll  saw. ..,.....;.:,..  .Fay  &  Egan 

458  84-in.   sander .....' 

450   Wood-carving  machine 

460  Wood  lathe    ; .  i . . .  ] ! 

461  24-ln.  pattern  lathe Fay  &  Egan 

462  Universal  saw  bench Amn.  W.  W.  Mach  Co 

463  Sash  mortiser Greenlee  Bros ' 

464  Combination  rip  and  cut-off  saw.S.   A.   Woods  Machine  Co I 

466  No,  3  self-feed  rip  saw Rreenlee   Bros J 
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Some  representative  views  are  presented  herewith  of  the 
machines  with  which  this  shop  is  equipped,  which  will  also 
serve  to  indicate  the  general  character  of  the  arrangement  of 
the  mill,  A  noticeable  feature  of  this  shop  is  the  absence  of 
belting  and  countershafting.  all  the  machines  being  inriividn- 
ally  driven  by  motors,  with  the  exception  of  five  tools  at  the 
south  side  of  the  shop,  which  are  driven  in  a  group;  with 
the  latter  exception,  however,  scarcely  a  belt  is  to  be  seen  in 
the  entire  building,  making  a  very  clean  and  light  .shop  ar- 
rangement. The  al>sence  of  belts  and  countersliafting  enables 
the  full  effect  of  the  sky-lighting  to  be  gained — an  important 
factor  in  shop  operation,  which  is  highly  iondiuive  to  the 
comfort  and  convenience  of  the  workmen. 

An  important  tool  in  this  class  of  work  is  the  hollow-chispl 
mortiser  (tool  No.  338),  which  is  shown  in  the  first  view. 
This  machine  has  a  wide  range  of  adjustments,  providing  for 
any  mortising  work  that  may  oe  required  for  car  rei)airs.  and 
they  are  all  easily  and  quickly  controlleil  from  the  front.  It 
has  also  a  very  convenient  attachment  in  the  form  of  a  spe- 
cial boring  spindle,  mounted  upon  its  left-hand  side  for  ease 
of  locating  holes  in  work  while  mortising,  thus  avoiding  the 
necessity  of  removal  to  a  boring  machine  in  many  cases.  This 
tool  was  built  by  Greenlee  Bros.  &  Co.,  Chicago,  111.  It  is 
driven  through  a  Morse  silent  chain  by  a  15-H.P.  Crofker- 
Wheeler  constant  speed  motor,  the  special  boring  altadnnent 
being  separately  belt-driven  by  a  similar  motor  of  nTf.V. 
capacity.  A  feature  of  its  driving  arrangement  is  the  location 
of  the  two  starting  boxes  for  the  motors,  conveniently  for  the 
operator  near  the  front  of  the  table,  so  that  the  tool  is  thor- 
oughly under  his  control. 

The  following  engraving  illustrates  an  inten*sfing  dosijin  of 
4-spindle  horizontal  boring  machine  (tool  No.  341  »  for  Imrlng 
car  sills,  beams  and  other  heavy  work.    This  machine,  which 
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was  alr'>  built  by  Greenlee  Bros.  &  Co.,  Chicago,  111.,  is  s\ 
cially  arranged  for  ease  of  manipulation,  and  is  rapid  a 
accurate:  the  table  is  especially  arranged  for  quick  adju 
ments,  and  is  very  convenient.  It  is  driven  through  belt  co 
nection  by  an  individual  motor  (Crocker- Wheeler),  mount 
upon  the  floor  at  the  right  of  the  tool,  which  is  of  10-H. 
capacity,  operating  at  constant  speed.    This  would  seem  to  ! 


URKENLEE   HOLLOW    CHISEL    MORTISER,    WITH    BOBINU    ATTACHMEM 
— DRIVEN    BY    CROCKER-WHEELER    CONSTANT-SPEED     MOTORS. 


^lOTOR-DRIVEN    GREENLEE   4-SFINDLE   HORIZONTAL   BOUINO    MACHIM 

— 10    H.-P.    C.-W.    MOTOR. 


24-lN.     MINGLE     8URFACEB. — S.      A.      WOODS      MACHINE     COMl'ANV. — 
DRIVEN    BY    A    lO-H.-P.   C.-W,    MOTOR. 
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rather  large  motor  for  a  tool  of  this  class,  but  it  was  in- 
ided  to  provide  ample  power  for  rapid  and  effective  work. 
In  another  view  is  shown  a  24-in.  single  surfacer  (tool  No. 
44),  that  was  installed  for  use  in  handling  light  stock  and 


1 VPICAX   BAND   SAW   DBIVE. — 10-H.P.    C.W.    MOTOR   BELTED  TO   DRIVE. 

special  classes  of  work.  This  tool  is  the  well  known  surfacer 
imilt  by  the  S.  A.  Woods  Machine  Company,  Boston,  Mass., 
which  has  many  important  advantages  for  mill  work,  prin- 
( ipally  its  simplicity  of  construction  and  convenience  of  opera- 
tion. It  is,  like  the  others,  driven  by  a  constant-speed  motor 
(Crocker- Wheeler),  which  is  here  of  lO-H.-P.  capacity.  A 
wooden  belt-enclosure,  or  guard,  is  used  at  this  tool  to  protect 
worwrnen  from  the  belt  on  account  of  its  proximity  to  the 
working  space  at  the  rear  of  the  tool. 


Crocker-Wheeler  constant-speed  motor,  the  motor  being  con- 
veniently located  at  the  rear,  outside  the  fencing;  the  driving 
belt  passes  through  an  opening  in  the  rear  panel  to  the  driv- 
ing pulley  of  the  machine.  -  ;.  v 

The  two  following  tools,  which  were  supplied  by  the  Ameri- 
can Woodworking  Machinery  Company,  New  York,  are  of 
interest  in  their  use  at  this  shop  on  account  of  their  strong 
and  eflScient,  as  well  as  convenient,  design.  They  are,  per- 
haps, the  most  interesting  tools  of  the  shop,  as  they  involve 
unusual  features  in  many  ways.    The  4-8ide  sizer  is  the  largest 


BELTED  DRIVE  FOR  THE  "AMERICAN"   PLANER  AND    MOULDITR    (AMER- 
ICAN   WOODWORKING    MACHINERY    CO.) — 20-H.-P.    C.-W.     MOTOB. 

and  most  rapid  machine  of  this  type  that  is  built  by  the 
American  Woodworking  Machinery  Company,  and  is  used 
here  for  heavy  and  rapid  work  in  dressing  sill  stock.  It  has 
a  capacity  for  work  30  x  16  ins.  in  size,  and  is  adjustable  for 
any  combination  of  the  four  cutting  heads;  any  one  may  be  cut 
out  of  service,  the  side  heads  being  easily  swung  out  of  the 


A  NEW  DESIGN  OF  4-SIDE  SIZER  IN    USE  AT  THE  COLLINWOOD   MUX. — AMERICAN     WOODWORKIXO     MACHINERY    Ca 


A  representative  band-saw  arrangement  may  be  seen  in  the 
lext  view.  The  entire  tool  is  fenced  in  for  the  protection 
■ind  convenience  of  the  workmen,  which  partition  is  not  only 
'>f  service  in  case  of  breakage  of  the  saw,  but  also  serves  to 
if'tain  the  sawdust  from  the  table  for  delivery  to  the  collector- 
pipe  opening,  thus  assisting  in  keeping  the  surrounding  floor 
lean.  This  tool  (No.  33.'')),  which  was  built  by  the  Williaras- 
!>ort  Machine  Company  branch  of  the  American  Woodworking 
Machinery  Company,  New  York,  Is  belt-driven  by  a  lO-H.-P. 


way,  or  replaced  by  matcher  or  other  style  of  heads,  while 
the  top  and  bottom  cutters  are  easily  raised  or  lowered  by 
power  gearing.  The  various  feeding  and  other  adjustments 
are  complete.  This  machine,  as  installed  in  the  wood  mill 
(tool  No.  322).  is  direct-driven  by  a  35  H.-P.  constant-speed 
motor  (Crocker-Wheeler). 

The  remaining  tool  Is  the  "American"  planer  and  moulder, 
built  by  the  well  known  Rowley  &  Hermanco  branch  of  the 
American   Woodworking    Machinery   Company,   at    Williams- 
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wiis  alf'i  built  by  (ireeiileG  itros.  &  Co.,  Chit'iiKO,  111.^  is  £i| 
cially  arrangpd  for  ease  of  matiipulutioii,  and  is  rapid  w 
a<<iirate:  the  table  is  espfcially  ananj;ed  for  quick  adji 
luents,  and  is  very  convonient.  It  is  driven  tbrough  holt  r , 
noftion  by  an  individual  motor  (Croi-kcr-Wheoler),  mount 
upon  the  floor  at  the  rip:ht  of  tho  tool,  which  is  of  10  H. 
( aparity,  of)rrating  at  constant  speod.     This  vvould  scrm  to 
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l.RKKM.KK    lH)i,M>\V    CIIISI;:!.    MoKTISKK.    Wmi    IMiKl.Nt.     ATTAi'll  M  t.\l 
I»KIVi:\     l!V     (•RorKKI{-\\  III  II.KK     <(>i\STANT-SI»W.I»     .MOTORS. 


\l'a(iK-l'i;iVK\     (,KKKM.I.K    4-Sl'lM>l.t.    JloKI/ONTAl.    BUUIXU    MA«JiII>'- 
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-atlior  large  motor  for  a  tool  of  this  class,  but  it  was  iu- 
,1(.(1  to  provide  ample  powor  for  rapiil  and  effective  work. 
II  another  view  is  shown  a  24-in.  single  surfacer  (tool  No. 

•.  I.  that  was  installed  for  use  in  handling  light  stock  and 


.  •  uAi,  i;aM)  .svw  nui\'E.-^-10rHJvf&>w.' xifvrok  bkj.tko  tv*  l>Rn>;. 

iH'cial  classes  of  work.    This  tool  is  the  well  kjiown  burfacei* 

lilt    hy   the  S.   A.   Woods  Machliio   Comiiany,    lioston,    .Ma.ss., 

hiiJi    has   many    important  advanUiges   for   mill    work,    jtiin- 

ipally  its  sinipliiity  of  construction  and  convenience  of  opera- 

'Oh;.:  It  is,  like  the  others,  driven  by  a  constant-speed  motor 

•  'rockor  \Vhr<'lrr),    vliich    is    here    of    lOH.P.    capacity.       A 

^..udri)  helt-eiK  losure.  or  guard,  is  used  at  this  tool  to  protect 

iTKinen   from   the  hvlt  on   account   of   its   proximity   to  the 

M)iking  space  at  the  rear  of  the  tool. 


Crocker-Wheeler  constant-speed  motor,  the  luolor  being  <*on 
veniently  located  at  the  rear,  mitsrde  the  fencing;  the  rtriviug 
belt  passes  through  an  opening  in  the  real*  paoel  to  the  driv- 
ing pulley  of  the  nia«  hin<'.     -.;..,  .   ^ 

The  two  following  tools,  which  u-  !■  .MippHed  by  the  Ameri 
can  Woodworking  ilachinery  Company,  N<}W  York,  are  of 
interest  in  their  ttse  at  this  shop  on  Account  of  thoir  strotip 
and  efficient,  as  well  as  convenient,  design.  They  are.  per 
haps,  the  most  interesting  tools  of  the  shop,  as  Ihey  invoIv«- 
iiinisiial  foatiires  iji  many  ways.     The  4  side  pizrr  is  the  lars'-^^i 


BEtTEt)  DRIVK  FOR  THK  ".VMEEICVX*'  It.^SKR  A>'I»  llOn,I»:i;    (aMUJ 
1C\X    W<KH>\VORKrx<;     MACHINRRi'  /9tK;)ri-r-20-M.^r.    C.-W  .     N«»ToR. 

and  most  rapid  machine  oifthii>  tyjKJ  tbftt  is  briilt  by  lii* 
American  Woodworking  Marh infjry  Company,  and  iS  used 
here  for  lieavy  and  rapid  work  in  drc^siug  sill  i-t«rk.  It  has 
a  capacity  for  work  3(»  x  !••  ins.  in  size,  and  is  al.i>i<:fal>le  fni 
any  conihiuation  of  the  four  oiiiting  liea'is:  at\\  one  may  hr  cut 
oiit  of  service.' the  side  headis- lielng  easily  swung  out  of  lli'^ 


A    ^rw  WsiCI*K<»  4^^E  Si^B  lA    I  fit  A?  "f*Ui?0OClij«WO9i^  m\«:1U\»»;V 


\  nprosentiitive  handsaw  arrangement  may  he  seeiiiii  the 

At    view.     The  entire  tool   is  feni-ed   in    for   the   protection 

'id  t«iiivcnieni.e  of  ihi>  workmen,  which  partition  is  not  only 

''  Rervi<.-e  in  case  «)f  hn-akasc  of  the  saw,  but  also  serves  to 

•tain  the  sawdust  fiom  the  tahle  for  delivery  to  the  collector- 

I'"  op'Miing,  thus  a.ssisting  in  keeping  the  surrounding  fltJdf 

•!iii.     This  tool   (No.  S:?r>)i,  which  was  built   hy  the  Willinms- 

'it  Machine  Compnuy  branch  of  the  American  Woodworking 

'  I'liinery  (\)ni)iaiiy.   New   York,   is  hell  drivin   by  a   10  HI' 


wayj/or  ,rt»plac*»4l  by  matcher,  ar  ^)the"rst>'.l«  t)jf . heads,  whil. 
the  jiop  and  bottom  cmt<Ms  avcfasity  rais«.'d  or  J«»w<»rt»<J  l»y 
power  irearing.  The  vaiious  fei-'ding  and  other  adjustments 
are  complete.  This  machine,  as  instaJied  in  the  wood  nnll 
(tool  No.  322).  is  direi  t  driveii  by  a  SSH,-P.  .<t>nstant-speef| 
mbtorjCCroeker  Wheeler). 

The  remaining  tool  is  the  "Aiinriiaii"  i»lan«r  and  moulder, 
built  by  the  vveli  known  Rowley  &  llcrnjancc  branch  of  the 
.Ninerican    Woodworkiug    Machinery   Company,   at    William'^ 
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port.  Pa.  This  tool,  which  Is  not  shown  located  in  the  floor 
plan  of  the  shop,  is  driven  by  a  20-H.-P.  constant  speed  Crocker- 
Wheeler  motor,  located  at  the  right  of  the  tool,  at  a  distance 
which  affords  protection  from  dust  and  dirt.     This  tool  is  an 


Itiiilcr  Ko«tiii 
Power  HtMiso 


unusually  convenient  machine  to  operate,  as  all  adjustment 
both  vertical  and  horizontal,  are  controlled  from  a  plate  , 
the  front  side  of  the  machine,  convenient  to  the  operator, 
is  also  provided  with  numerous  lever  adjustments  for  quick 
changing  cutter  pressures,  starting  and  stopping  the  machiii 
etc. 

A  noticeable  feature  of  all  these  motor-drivien  equipmen' 
is   the  neat  and   convenient   arrangement   of  the   main  co 
trolling  switches  and   starting   box   for   each   motor  upon 
small,  hardwood  floor-stand  at  a  point  near  the  tool,  which  i 


DETAILS  OF  TlIK   KXHAUSTKB-CX>LIJ'X:T0R  SYSTKM    FOR   THE  DELIVERY 
OF   SIIAVlN<iS   TO  THE   POWER    PLANT   J-OR   FUEL. 


VIEW   OF   THE   EXHAUSTER  LEADS    DELIVERING    SHAVINGS    FROM    Till 

CABINET  SHOP   AND    WOOD    MILL   TO   THE   BOILEB 

ROOM    STORAGE   BINS. 

convenient  for  the  operator.  These  motor-control  equipment 
differ  from  those  used  in  the  main  machine  shop  in  that 
these  are  operated  at  constant  speeds  throughout,  for  which 
reason  the  4-wire  multi-voltage  system  is  not  required  here. 
The  distribution  system  is  thus  greatly  slmplifled,  requiring 
only  a  2-wire  system  of  wiring.  This  system  is  distributed 
throiigh  the  shop  from  two  panel  boxes,  one  of  which  is  shown 
in  the  view  of  the  band  saw  (at  the  right  upon  the  rear 
wall).  A  circuit-breaker  in  each  branch  circuit  to  the  ma 
chines  protects  the  motors  from  overloads,  while  the  startini; 
box  at  each  motor  is  arranged  to  open  the  supply  circuit  in 

^  furnished  by  O.B.C0. 


Plan  of  ColIertorPiiiiiiir 


Ub-rAlLS   i)V  THE   E\HAL'Sri:B    PII'ING    LEADS    FOR   THE    nELlVEBT   OF    8HA\aNGS    TO    THE    POWER    PLANT,    SHOWING    Sl'Pl'OBTlNG     STBLT 

AND    TRUSSING    YKiVi    OVERHEAD    PU'E    LINE. 
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essential  feature  of  the  wood  mill  is  the  exhauster  col- 
system,  which  is  installed  to  remove  sawdust  from  the 

ties  and  from  the  floor  as  it  acciirrulates,  and  deliver  it 
power  plant   for  use  as  fuel  under  the  boilers.     Two 
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Jacob  N.  Barr,  assistant  to  the  president  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad,  died  last  month  at  his  home 
in  Libertyville,  111.  He  was  52  years  of  age,  and  was  one  of 
the  best  known  motive  power  oflScials  in  the  country.  He  was 
a  graduate  of  I^high  University,  and  began  his  railroad  career 
at  the  Pennsylvania  shops,  at  Altoona.  He  went  to  the  Chi- 
cago, Milwaukee  &  St.  Paul  in  1886,  and  was  soon  placed  in 
charge  of  the  motive  power  department  Subsequently,  he 
had  charge  of  the  motive  power  department  of  the  Baltimore 
&  Ohio,  and  later  of  the  Erie,  and  afterward  returned  to  the 
Chicago,  Milwaukee  &  St.  Paul  as  general  superintendent. 
He  was  one  of  the  pioneers  in  the  improvements  made  in  chilled 
cast  iron  wheels,  and  was  very  active  all  through  his  career 
in  developing  and  improving  this  part  of  railroad  equipment. 
His  death  is  a  distinct  loss  to  the  railroads,  and  removes 
an  able  and  intelligent  man,  whose  life  stood  for  uprightness 
and  integrity.  It  is  a  loss  to  an  unusually  wide  circle  of 
friends  who  were  endeared  to  him  by  unusual  personal  traits. 


lA.tOK   PLAN    OF   CABINET    SHOP,    SllOWINtJ    .VKRANtiEMENT   OF 

APPARATUS. 

cxli.iiister   blowers   are   used,   located   inside 

tilt    wood    mill,    upou    wall    brackets,    from 

wliirh  suction  pipes  lead   to  hoods  covering 

till    (Utters  or  saws  of  the  various  tools,  so 

f-  '■')  instantly  draw  in  any  chips  or  sawdust 

l.id.imed;  floor  sweep  openings  are  also  pro- 

vidi  .1  at  the  baud  saws,  boring  machines,  etc., 

so  that   all   shavings   accumulating   on   the 

(lour  may  be  raued  or  swept  to  them,  when 

liirv   will  be  drawn  away  quickly  by  the  suc- 
tion     With  the  elaborate  provision  of  a  col- 

liflor-opening  at  each   machine  an  unusual 

()|i|"rti'.nity  is  presented  for  maintaining  a 

rhiiuly  condition   in  the  shop;    the  unusual 

ad\aiitagcs  to  the  men  resulting  from  a  re- 

iliKiion  of  dust  and  the  consequently  lighter 

i^liip  will  surely  make  themselves  known  in 

(lie  torm  of   increased   production.     The  ef- 

f'-'iveness  of  this  system  is  evident  when  it 

i->  1'  arned  that  it  removes  quite  large  sticks 

;iii'i  blocks  of  wood  with  the  greatest  facility. 
!  lie  accompanying  drawings   present  gen- 

•'  :'   details  of  the  connections  between  the 

^li  ivings    collector     at    the     mill     and     the 

5^^  "-age    bins    in    the    boiler    room    of    the 

!•     er-house,    where    they    are    burned    for 

'    !      From   the   discharge   of   the   centrif- 

"  :'ls  on  the  wood  mill  roof,  a  24-in.  pipe  connection  is  made, 

'     liug  to  the  boiler  room  exhauster,  which  removes  the  shav- 

^  to  the  bins  as  fast  as  accumulated.     The  erection  of  the 

necting   pipe   presented   some    difficulties,   but   these   were 

\     ked  out  in  the  manner  shown  in  the  drawings;   a  special 

t  in  the  area  between  the  wood  mill  and  the  cabinet  shop 

used  to  support  the  pipe,  while  from  there  to  the  boiler- 

iii  roof  a  truss  frame  is  used.    The  photograph  shows  this 

•struction  clearly. 

he  cabinet  shop  equipment  is  very  complete,  as  shown 
•he  tool  list.  It  is  provided  with  the  best  and  most  efficient 
's  possible  for  the  work,  and  is  provided  with  a  shavings 
•'<tor  system  also,  which  removes  sawdust,  chips,  etc., 
ni  the  machines  and  delivers  also  into  a  connecting  pipe 
!'ng  over  to  the  boiler  room.  On  account  of  their  usually 
iller  sizes  these  tools  are  not  individually  driven,  but  are 
"P  driven  from  two  line  shafts.  The  effect  of  overhead 
fs  Is  not  troublesome  here  on  account  of  the  light  class  of 
'k  handled,  and  also  on  account  of  the  greater  part  of  the 
'^  consisting  of  bench   work.     The  accompanying   photo- 


Mr.  T.  B.  Purves,  Jr.,  has  resigned  as  superintendent  of 
motive  power  of  the  Boston  &  Albany  Railroad,  and  is  suc- 
ceeded by  Mr.  John  Howard,  formerly  division  superintendent 
of  motive  power  of  the  New  York  Central  &  Hudson  River 
Railroad.  Mr.  Howard  is  succeeded  by  Mr.  C.  H.  Hogan, 
master  mechanic  of  the  New  York  Central  at  East  Buffalo,  and 


VIEW   IN   THE  CABINET  SHOP,   SHOWING   SHAVINtiS   OOLLECTOB  CONKECTIOKb. 


Mr.  Hogan  is  succeeded  at  East  .-uffalo  by  Mr.  William  Smith, 
heretofore  master  mechanic  at  Mott  Haven,  N.  Y. 


Mr.  W.  L.  Davis  has  been  appointed  assistant  master  me- 
chanic of  the  Buffalo  Division  of  the  Pennsylvania  Railroad 
at  Buffalo,  N.  Y. 


Mr.  E.  H.  McHenry,  who  recently  resigned  as  chief  engineer 
of  the  Canadian  Pacific,  and  was  for  nineteen  years  connected 
with  the  Northern  Pacific  Railroad,  has  been  appointed  fourth 
vice-president  of  the  New  York,  New  Haven  &  Hartford,  with 
headquarters  at  New  Haven,  Conn.,  where  he  will  have  charge 
of  all  new  construction  work. 


i'h  shows  the  interior  of  this  shop. 


Mr.  W.  S.  Morris,  who  recently  resigned  as  mechanical  super- 
intendent of  the  Erie  Railroad,  was  surprised  on  May  16th  by 
a  delegation  of  his  former  subordinates,  who  presented  him.  as 
a  token  of  esteem  and  affection,  with  a  beautiful  Turkish  chair 
and  a  large  hall  clock.  He  had  been  but  two  years  on  the 
road,  and  in  that  time  had  endeared  himself  to  his  associates 
in  a  way  which  only  men  like  Mr.  Morris  can  do. 


■::\  \ 


A^r^:l;l(  AN   i;\(ii\i:Kij  and  uailuoad  jouknal. 


port.  I'a.  This  (oul,  wliirh  is  not  shown  located  in  the  floor 
plan  of  the  shop,  is  driven  by  a  liO-H.-P.  »  onstant  spoed  Crocker- 
\\ht^olcr  n»otor,  loi  at«'d  at  the  right  of  the  UkjI,  at  a  distance 
wliifh  affords  proteinion  from  dust' and  dirf.     This  tool  is  an 


!  ;il>IIH»t 


K,  \\„  I 


lioilri-  ICiHtii) 


unusually  convenient  machine  to  operate,  as  all  adjustmen 
lioth  vertical  and  horizontal,  are  c-ontroilod  from  a  plate 
the  front  side  of  the  machine,  convenipnt  to  tho  oporaror. 
is  also  provided  with  numerous  lever  adjustments  for  quid. 
•  lianging  cutter  pressures,  starting  and  stopping  the  machiii 
etc. 

A  noticeable  feature  of  all  these  motor-driven  equipmor 
is  th»r  noat  and  convenient  arrangement  of  the  main  d 
trolling  switches  and  starting  box  for  each  motor  upo?i 
-niall,  hardwood  floor-stand  at  a  point  near  the  tool,  which 
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Coll. .  U.I  \: 

_^  »l-I"roi. 
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,  fi'«i  WJ««1  Mill 


.^  TMfS   OK  fHK    ^MIAI  ,>.ii  i;  <  ull.MVntK   isVSTh  \l     liii:   TIIK    mfiivkkv 
H"   SnWJNr.S    T«»    I'HK    f«»\VKK    V\   \NT    l<i|:    Mil 


1,,  W.-.t  WM 


\ll.\\    <>|.     lllh   tXHAl  tjTER   I.KAHS    I>K1.IVKKIM.    .S11.\V1.\(.S    KK«»M     li 
CABINKT   SHOP   AM)    W<M»1)    Mill,   To    THK    FWtll.KR 
KMO.M    STOR.Vf.K    ISINS. 

'  (III  veil  iont  for  tho  operator.     Those  motor  control  rqnipni'  i 

•  iitTcr  from  those  used  in  the  main  machine  shop  in  fi. 
iJHse  are  operated  at  constant  speeds  throughout,  for  wh; 
reason  the  4-wire  multi-voltage  system  is  not  required  hrr-' 
The  distribution  system  is  thus  greatly  simplified,  reqtiiri; 
(inly  a  2  wire  syst«'m  of  wiring.  This  system  is  distriinr. 
tliroimh  the  shop  from  two  panel  boxes,  one  of  which  is  shov. 
ill    111"'    view    of   the   band    saw    (at   the   right   upon    the  Tea; 

wall  I.     .\    fircnii-breaker   in    each    branch    circuit   to   the   nv 

•  bines  protects  the  motors  from  overloads,  while  the  start  in 
liox  at  each   motor  is  arranged  to  open  tho  supply  circuit   > 


I    — f     'j'l'i..  ir-iilT-za" 
^■>l  wall  ill"" 


,  rhiiiDiritllcrtoi-Pijiiiiij: 

•11  Ml.--  OK  TiiK  KMi.Vi  SitK  rtrn>i.  ii  \i>.'^  i<>i;   iiii    i'iii\ti;v  of  .-s1i\mn(,.s    ii>    nn.  luw  in   rL.%=[iT,-  fiiiowiNti  si'rroKTiNi;   stu«'T>"' 

\.\U     IKtb.SI.N*.     Joi;    uVlJlSlltAM    riCK    Ll.Mi. 
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no  load  Iroiu  the  cunciiLsupyJy  being  in  any  way 

.-t'litial  feature  of  the  wood  iiiitl  is  the  exiiausteiscol-; 
>sh>ni,  whiih  is  installed  to  loniovo  sawdust  troiu  tln' 
. .-;  and  from  tlie  floor  as  it  an-unnilates,  aud  deliver  it 
piiwcr  plant    for  use  as  ftiol  under  the  boilers.     Tvro 


I. 


;.«»:• 


,_J»jr\.K; 
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Jaeob'P^.  Barr,  assistant  to  the   presidf^nt   ot    xiu-  (.'.lu.a^;o, 
Milwaukoo  &  St    Paul  Railroad,  died  last  month  at  his  honif 

/  in  Liberty  ville,  IH;  He  was  52  years  of  age,  and  was  one  of 
lilt'  1)est  known  motive  power  officials  in  the  country.  He  was 
a  r-;raduate  of  I.eliifili  University,  and  began  bis  railroad  car'or 
at  the  Pemisylvania   shops,  at  Aitoona.     He   went  to  the  Chi 

V<agO;  Mflwaiikce  &  S^^^  and  was  soon  placed  in 

•  hargo  of  the  nioiive  power  department.  Subsequently,  h'' 
liud  char«e  (jf  the  motive  power  department  of  the  Raltimoie 
it  Ohio,  and  later  of  tbe  Krie,  and  afterward  i-eturned  to  tb. 
Clwa^ifti  Milwaukee  &  St.  Patil  as  general  superintendent 
He  was  (ijiie  of  tlie  pioneers  in  the  improvemenls  made  in  rhilbd 
»'a.'*t  iron  wheels,  and  was  very  active  all  throuph  liis  rareor 
ill  VleyvlopinK  and  improvijiR  this  part  of  railroad  equipment 

;  Jll^  '^**^^'i  is  a  dtstiiict  loss  to  the.  raili oads.  and  reniove> 
iair  al»}^  and  fhtelligent  man,  who**  I  if e^  stood  for  tipri?;htnes> 
atid  inte?irity.  It  is  a  loss  to  an  untisnally  wide  ein-te  of 
frfojids  u'lio  wnfo  endeared- to  him  by  nnnsiial  p^r?nna'  ♦»-Tf«« 


It: 


*r^- 


."^- 
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,ster    blowers    arc    used,    located    inside 

niid    niill,  upon    wall    bracKci.s.    froni 

iiclicm   pipes  h-ad   iti   hoods  covering 

iiTiers.  ,q;Fr.ssw»  of  \h-s?  varioUi>  tools,  so 

!-iantly  draw  in  atiy  diip.s  or  .sawdust 

'  il:   lloor  sweep  <jp(;ninj;s  ai<:  al.^o  pro 

!  I  lie  band  saws,  iuiriii^  ma<  bines,. ('Ic., 

i!  all  shavings  acciiinulaling  oij  the. 
may  be  rai;c;l  ov  swept  to  ihciu.  when 
uiti  be  dfawn  away  ijiiickly  by  the  s»iU! 

Witli  the  elaborate  provision  of  a  cot- 

"ilM'nitiK  ai    each    niailiin>     an   unusual 

i:tiily    is   presented    for   maintaining   a 

V  <:ondilion  in  the  slioj);  the  unusual 
fa.tjes  io  tin-  men  resulting  from  a  re- 
■ti  <>|  dust  and  the  consequently  lighter 
will  surely  make  themselves  known  in 

'itni  of   increased    prodintioii.     Tlie  ef- 

V  neks  of  this  system  is  evident  when,  il 
iMicii  that  it  removes  quite  large  sticks 
'.ocks  of  wood  with  the  greatest  facility. 
'    aciompanyiiii;   drawinsis    present    ^eu- 

•lails  of  liie  connections  beiwerti  the 
:ngs.,- col  lector  at  (he  niill  and  the 
-le    bins    iiji    the    boiler    room    ofittofr 

Itonse,    where    they    are    burned    for 
I'lum    the    discharge    of    the    centrif-  ^ 

"II  ilie  wood  mill  roof,  a  24-in.  pipe  connet-tion  is  made;" 
'1--^  lo  the  boiler  room  exhauster,  wiiich  removes  the  shav 

"  the  bins  as  fast  as  accumtilated.     The  erection  of  the 
■  'ling    pipe    presented    some    difhctiities,    but    these   wc-re 

•1  out  in  the  maimer  shown  in  the  drawings;   a  special 

in  thin  area  between  the  wood  miU  and  the  cabinet  shop 
•i^^^d  to  support  tlM'  pipe,  while  from  there  to  the  boiler 

loof  a  truss  frame  is  used.    The  photograph  shows  this 
I  M<  fion  clearly. 

'    cabinet   shop   equipment    is   very   pomplete,   as   shown 

'  •  tool  list.    It  is  provided  with  the  best  and  most  efficient 

l>ossible  for  the  work,  and   is  provided  with  a  shavingi« 

'or    system    also,    which    removes    sawdust,    c-bips.    f>tc., 

♦  he  machines  and  delivers  also  into  a  connecting  pipe 

iig  over  to  tli<>  hoiier-rooni.     On   account  of  their  tisually 

"r  sizes  these  tools  are  not    individually  driven.  bHtace 

'I liven    from    two   line   shafts      Tli-^-  eflv.-t    of  overhoad 

1^  not  troublesome  here  on  account  of  the  light  class  of 

bandied,  and  also  on  account  of  the  greater  part  of  the 

"insisting  of  bench    work.     The  accompanying   photo-' 

'    dipws  the  interior  of  this  shop. 


Mri>Tv  B^^  of 

iriotivti  po^v<'r  of  the  lioston  &  Albany.  Railrcrad,  and  is  sue 
ceed'Pd  by  Mr.  John  Howard,  fornterly  division  siipej mteinlent 
of  motive  power  of  the  New  York  Central  ii  Hudson  Rivet 
Ualfi'oacl.  \  Mr;  Howard  is  sue«!eed«I  iVy  ilr;  C.  H.  Hogan 
master  nietrliaMC  of  the  New  York  Central  at  feast  iJnffato,  and 


,4^ 


vuivv  l^.  fut  ^^W^ii"!  siior,  suowixG  su.v\in<.s  cou>;ctob  cojxM:.cri«»As. 


Mr.  Hogan  is  succeeded  at  Kast  _,uftaio  by  Mr.  William  Smith, 
her^tofprc  mastev  nn^Jlianic  at  Mott  Haven,  N.  Y. 


Mr.  W.  I,.  Davis  has  lieeniippriinted  a>si.<tant  master  me 
chanie  of  the  UvilTalo  Ilivisiou  of  tlie  Penns\lvania  Railroad 
at  iWffalo.  N.  Y.  •■v^ 


Mr.  K  H.  Millem  y.  who  recent  Tvresij;ned  as  chief  ensineer 
of  the  Cajiacb.in  I'aciltc.  and  was  for  ninete*Mi  years  conneHed 
with  the  Xorthern  Pacific  Railroad,  has  beeit  appointed  fourth 
Vicerpi'osident  of  the  New  York,  New'  Ilaven  &  Hartford,  wjtli 
headquarters  at  New  Haven.  Conn.,  where  he  will  have  charge 
of  ajl  new  construction  work.  _    ^^^      • 

Mr.  W.  S.  Morris,  who  recently  resigned  as  mechanical  super- 
intendent of  fh4»  Erie  Railroad,  was  surprised  on  May  16th  by 
a  delegation  of  his  former  subordinates.'  who  pres.nted  him.  as 
Ur  token  of.e.sleein  ajid  afFectinn.  with  a  beaulifiil  Ttirkish  chair 
and  a  large  hall  clook.  He  had  been  but  two  years  on  the 
road,  atid  in  that  time  had  endeared  himself  to  his  associates 
in  a,  way  which  only  men  like  Mr.  Morris  can  do. 
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TRACK  ARRANGEMENTS  IN  LOCOMOTIVE  SHOPS.        be  blocked  higher  to  do  the  work  under  them,  and  this  u    .« 


Br   C.    A.    SELEY. 


sitates   also   blocking   up   the   men   to  work   outside. 


:iy 


The  arrangement  of  the  erecting  department  of  railroad 
shops  has  been  interesting  in  the  various  modifications  used  to 
accomplish  the  purpose  of  the  shop  which  is  to  receive  the 
engine,  house  it  during  the  various  operations  in  dismantling, 
repairing,  erecting  and  testing.  For  large  shops  it  is  not 
feasible  to  use  spur  tracks  for  entrance  to  the  pits,  and  trans- 
fer tables  or  overhead  traveling  cranes  are  used  for  placing 
the  engines.  Prior  to  the  common  use  of  cranes,  the  transfer 
table  was  frequently  used,  serving  a  transverse  arrangement 
of  pits,  one  of  which  was  usually  rigged  with  a  drop  table 
for  removing  drivers.  Thi.s  use  of  a  pit  cut  it  out  from  general 
use  so  that  the  engine  capacity  of  the  shop  in  pits  should  not 
include  the  drop  pit.  This  arrangement  generally  provides 
certain  pits  for  boiler  and  tender  work  and  the  machine  and 
boiler  shop  machines  are  placed  back  of  the  engines  with  a 
longitudinal  track  and  runway  separating  the  departments. 
This  is  a  general  description  o»  many  railroad  shops,  some 
with  and  more  without  cranes  over  the  engines.  The  Chicago, 
Oreat  "Western  shops  at  Oelwein,  la.,  present  an  interesting 
example  of  the  transverse  pit  arrangement,  served  by  a  trans- 
fer tablp.  with  an  overhead  crane  traversing  the  erecting  shop 
and  the  heavy  machine  tools  which  has,  no  doubt,  proved  Im 
mensely  valuable  in  dismantling  and  erecting  work.  An 
electric  lift  is  also  used  for  lifting  engines  to  allow  taking 
out  and  getting  in  wheels.  This  lift  runs  on  the  erecting  crane 
runways  and  is  towed  to  place  as  required.  This  arrange- 
ment makes  every  pit  available  as  a  working  pit.  but  at  times 
must  limit  the  field  of  usefulness  of  the  erecting  crane.  The 
new  Great  Northern  shop,  at  St.  Paul,  is  of  the  same  general 
tvpe.  but  with  a  different  crane  arrangement.  T.ight.  hand- 
operated  cranes  cover  the  front  ends  of  engines  and  a  locomo- 
tive jib  crane  back  of  the  engines  has  a  radius  of  action  to 
•  arr.v  it  within  reach  of  the  cranes  in  front.  While  these  cranes 
will  greatly  facilitate  erecting  operations  it  is  not  believel  they 
possess  the  flexibility  and  speed  of  a  full  overhead  c-ane  ar 
rangement.  One  pit  is  equipped  as  a  drop  table.  The  T.,ake 
Shore  &  ^Tichigan  Southern  shops  at  Collinwood,  the  Phil- 
adelphia &  Reading  shops  at  Reading,  T.ehigh  Valley  shops  at 
Sayre  (under  construction)  and  some  others  present  a  modi- 
fication of  the  transverse  track  arrangement  by  omitting  the 
outside  transfer  table,  using  instead  a  heavy  overhead  travel- 
ing crane  with  ways  stifliciently  high  to  traverse  engines  over 
one  another.  This  requires  the  use  of  one  space  for  entrance 
and  exit.  The  usual  winter  troubles  of  an  outside  transfer 
table  with  snow  and  ice  are  avoided.  These  cranes  are  so 
heavy  that  they  are  not  useful  for  comparatively  light  erecting 
operations,  and  lighter  capacity  cranes  are  In.stalled  for  that 
purpose  with  separate  runways  on  a  lower  level.  The  total 
investment  for  such  an  arrangement  is  large,  as  it  includes 
the  cost  of  a  heavy  crane,  which  is  iised  only  for  transferring 
engines,  and  may  make  very  few  movements  per  day;  also  the 
cost  of  heavy  steel  work  and  walls  of  very  considerable  height 
and  the  cost  of  lighter  capacity  cranes,  making  this  as  costly 
an  arrangement  as  can  be  put  in.  Available  room  and  the 
arrangement  of  other  shops  may  necessitate  the  plan  just 
described  in  some  localities,  but  that  it  is  the  best  possible 
arrangement  to  be  had  for  a  given  sum  of  money  Is  a  ques- 
tion. 

Many  roads  have  erecting  shops  with  longitudinal  tracks 
and  pits,  and  in  these  one  end  is  frequently  used  as  the  holler 
shop.  In  these  shops  two  cranes  are  necessary  in  handling 
engines,  one  at  either  end.  The  center  track  is  generally  used 
for  dismantling  and  also  for  the  wheeling  and  final  erection 
work,  and  a  pit  Is  needed  to  facilitate  these  operations.  The 
engines  during  repairs  are  placed  on  blockin.g  on  the  side  pits, 
sometimes  in  a  straight  line  and  sometimes  on  a  slicht  angle, 
to  allow  engines  to  be  placed  closer  together  and  yet  provide 
room  for  fine  work  and  cross  communication.  The  pits  in  the 
straitrht  three-track  shops  hinder  cross  communication  un- 
less a  number  of  blanks  and  crossing  iilanks  are  provided. 
Some  have  questioned  the  neces?'tv  for  pits,  but  ft  Is  beTfeved 
that  they  are  necessary.     Without  them  the  engines  have  to 


boilers  are  not  removed  and  need  washing  out,  which  woul     n- 
volve  transferring  during  repairs. 

Close  watching  is  necessary  to  prevent  pits  becoming  le 
repository  of  junk,  scrap  and  refuse,  yet  it  can  be  done  and  le 
pits  kept  clean  and  properly  drained  with  a  good  sewc-  -f, 
system.  With  these  longitudinally  arranged  shops  we  .,] 
various  modifications  In  regard  to  the  location  of  the  mar!  le 
shop.  The  Norfolk  &  Western  machine  shop  at  Roanoke  ^ 
separate  building,  parallel  with  the  erecting  shop,  with  a  v.  n- 
ber  of  connecting  passages  and  truck  tracks.  At  Fort  Wa  ■\ 
Ind..  the  P.  R.  R.  machine  shop  is  at  a  right  angle  to  the  ei  t 
ing  shop,  and  the  runways  of  the  machine  shop  crane  exi  ui 
within  the  erecting  shop  for  convenient  transfer  of  he  vy 
articles.  The  "Santa  Fe"  at  Topeka,  the  Central  Railroafl  nf 
New  .Jersey  at  Elizabethport,  Philadelphia,  Wilmington  & 
Baltimore  at  Wilmington,  and  others,  have  the  machine  si  rip 
in  the  same  imllding  with  tools  on  one  or  both  sides  of  '':o 
erectlrg  :,,ay. 

The* designer  of  the  Rock  Island  system  shops  at  East  Mo- 
line.  111.,  has  departed  somewhat  from  all  the  above  descrii  d 
arrangements.  The  erecting  shop  begins  and  ends  like  the  l:ist 
described  shops,  with  longitudinally  arranged  pits  for  fns- 
mantllng  and  final  erecting  work  and  with  a  center  throii:?h 
track  and  passage  way. 

The  pits  for  receiving  engines  during  repairs  are  at  an  aiiti'* 
with  the  center  track,  or  arranged  "herringbone  fashion"  u^a\ 
express  it  more  clearly.    The  angle  of  the  pits  should  be  sm  h 
as  would    be  made  by  an  average  length  engine,  hanging  froii> 
the  hooks  of  two  cranes  when  the  cranes  are  about  to  approic  !• 
each  other,  the  trolleys  bein.g  moved  meantime  to  accommo(l;i  ■ 
the  distance  between  the  hooks.    A  little  more  skill  is  neces- 
sary In  handling  the  crane  for  placing  an  engine  in  this  m;ui- 
ner  than  the  straight   lift  and  traversing  In  the  other  plan- 
but  experience  shows  that  this  is  easily  attained.    While  tins 
plan  requires  a  rather  daring  width  of  space   (95  ft.),  advnn 
tages  which   accrue   seem  to  justify  the  arrangement.     Two 
cranes  are  used,  and  when  not  employed  in  transferring  >'i^ 
gines    they   are   available   for   assistance    In     erecting,    beiim 
speedy  in  traveling  and  traversing,  and  having  an  auxiliaiv 
drum  and  fast  hoisting  hook  for  light  lifts.     Practically  1"0 
per  cent,  of  the  erecting  shop  is  under  service  of  these  cran> 
and  if  the  future  develops  the  need  for  them,  additional  crair 
can  he  placed  on  the  runways.     Cross  communication  on  tin 
floor  is  greatly  facilitated  by  the  diagonal  arrangement  of  the 
pits  as  compared  with   the  straight  longitudinal   plan.     Ti 
machine  shop  is  on  one  side  and  the  boiler  and  tank  shop  to.; 
on  the  other,  therefore   the  matter  of  cross  communication  i^ 
important.     The  center  track  has  no  pit.  except  at  the  ends  tT 
the  shop  beyond  the  end  diagonal  pits     The  bays  on  either  si' 
of  the  erecting  shop  bay  have  runways,  and  cranes  of  varlo!  ^ 
capacities  are  provided  for  the  various  operations  carried  <  •> 
in  the  different  sections  of  the  shop. 

The  day  lighting  of  the  erecting  shop,  a  matter  of  great  ii 
portance,  has  been  accomplished  with  a  perfectly  diffused  M'- 
without  shadows,  contributing  to  the  successful  operation 
what  appears  to  be  an  ideal  shop.  The  matter  of  cost  is  alws' 
interesting,  and  in  many  cases  a  vital  question.  In  a  bulldli 
which  includes  more  than  one  department  of  locomotive  repo 
work  it  is  not  feasible  to  separate  the  costs  of  each,  exec 
in  the  proportion  of  the  respective  areas  of  each  departmer 
which  does  not  give  an  altogether  fair  comparison. 

At  East   Mollne  the  erecting  shop  occupies  36  per  cent.  ' 
the  area  covered  by  the  one  building,  which  includes  also  tl' 
machine,  boiler  and  tank  shops  as  well  as  a  number  of  mino 
departments,   such   as  copper,  tin   and   sheet  iron   work,  a: 
brake,  cab,  pilot,  tender  frame  and  truck  work.     The  cost  c 
the  entire  building,  at  the  present  time  the  largest  indlvidtui 
raiilroad  shop  building  on  record,  is  less  than  |1.40  per  sq.  ft 
of  area  covered.     This  cost  includes  not  only  the  walls,  roo' 
and  floors,  but  also  the  crane  runways  for  serving  the  erectin 
shop,  50  per  cent,  of  the  machine  shop  and  66  per  cent,  of  th< 
boiler  and  tank  shop,  fan  houses,  heating  tunnels  and  engin* 
pits,  and  shows  a  very  economical  construction. 
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iiis  locotnotive,  which  will  exert  a  tractive  effort  of  70,000 
as  a  compound,  and  85,000  lbs.  in  starting,  as  a  simple 
iue,  is  entitled  to  the  distinction  of  being  the  most  powerful 
imotive  in  the  world.  This  locomotive  is  designed  on  the 
et  system,  employing  the  Mellin  system  of  compounding, 
■  h  has  been  used  so  successfully  in  the  Richmond  com- 
luls,  built  by  the  Richmond  Works  of  the  American  Loco- 
id  ;tive  Company.  It  is  intended  for  very  heavy  pushing  ser- 
\,  '  on  mountain  grades  of  the  Baltimore  &  Ohio  Railroad, 
a:  t  is  the  first  locomotive  of  this  type  to  be  built  for  American 
s,  ;  vice.  The  type  has  become  very  popular  in  Europe  for 
ii;  ;ivy  grades  and  sharp  curves.  The  design  merits  special 
iii;.ntion  because  in  a  very  large  locomotive  the  work  is  di- 
vi  !<  d  up  among  four  crank  pins  and  four  separate  valve  gears. 
The  boiler  of  this  remarkable  locomotive  was  illustrated  in 
(his  journal  last  month.  Through  the  courtesy  of  Mr.  J.  E. 
.Miililfeld,  general  superintendent  of  motive  power  of  the  Balti- 
iii'ire  &  Ohio,  and  the  American  Locomotive  Company,  builders, 
a  photograph,  general  drawings  and  additional  information  are 
ii.iw  presented,  and  further  description  and  illustrations  will 
he  presented  later. 

ARTICULATED    COMPOUND    LOCOMOTIVE. 

MALLKT    0 G 0^0    TYl'E. 

KATIOS. 

II'  .it ins  surface  to  voluini!  of  hii;h-pressure  cylinders 471. t» 

li.H  tivo  wfiiglit  to  hoating  surface 59.89 

'1  i.K  five  weight  to  tractive  effort 4.78 

111  iiiiig  surface  to  grate  area ." 77.7 

rv.nlive  effort  X  diameter  of  drivers  to  heating  surface. .;-,. 700 

I  r.M  tivc  effort  to  heating  surface -. .  ^.V.  . .    12.5 

ll>  ;itirig  surface  to  lube  heating  surface 1.4 

111  Mting  surface  to  firebox  heating  surface 25.4 

!  iili-  iicatiiig  surface  to  grate  area 74.5 

Tiiiii,'  heating  surface  to  firebox  heating  surface 24.4 

I'  ii'Ikjx  heating  surface  to  grate  area 3.04 

GKNEKAL    DIMENSIONS. 

<■   iii^e 4  ft.  8Vj   ins. 

Si-rvice Heavy  freight 

type   Mellin   compound 

l''""l    Run-of-niine   bituminous 

'yiiiiaer.s,  diameter High-pressure,  20  ins. ;    low-pressure,  32  Ins. 

fvliiiders,  stroke 32   ins. 

I'iiving  wheels,  number   12 

1  Hiving  wheels,  diameter  over  tires.  .  , 56   Ins. 

1   ijler  pressure 235  lbs. 

\\  I  ight  on   drivers    334,500 

\V  ight,    total     334,500 

Wt'ieht.  tender  (with  13  tons  coal  and  7,000  gals,  water) 143,000 

V  •  ight.  total,  of  locomotive    ».... .  , 477,500 

'    •  .1  ranee,  height i . .  ;  » 15   ft. 

»  i'urance,  width .10  ft.  6  ins. 

V  heel  base,  rigid    10   ft. 

"    lipcl  base,  total,  of  engine 30  ft.  8  ins. 

\.  iifel  base,  total,  of  tender 20  ft.  2  Ins. 

'■'•  'icel  base,  total,  of  locomotive 64  ft.  7  ins. 

•  •  Mgth  of  locomotive  over  all 80  ft. 

'     igth  from  pilot  to  friction  casting 51  ft.  5'/i  ins. 

ii;ht  of  center  of  boiler  above  rail 10  ft. 

•    in  rods,  length 9  ft.  7 %   ins, 

iving  journals 9  x  13  Ins. 

iiikpins,  main 6%  x  7  Ins. 

'     iiikpins,  main  side-rod ;,»:.».>•.» 7\i  x  5  ins. 

mkpins,  intermediate : 5  x  4%  Ins. 

iiikpins,  front 5  x  3%    ins. 

ions,  thickness High-pressure,  5%   ins. ;    low-pressure,  514   Ins. 

'  on-rods,  diameter 3  %   Ins. 

i')n  parking   Cast-iron  rings 

'Mil-rod  packing , . .,, U.  S.  metallic 

^  e  gear i ,>; Walschaert 

\cs,  kind,   high-pressure ; 10-ln.  piston 

'vcs,  kind,  low-pressure Double-ported  slide 

'■  •■  es,  travel  of 6  ins. 

Ives,  outside  lap High-pressure,  1%   Ins. ;    low-pressure,  1  In. 

ves,  inside  clearance High-pressure,  %  In.;    low-pressure,  %  in. 

ves,  lead  of.  In  full  gear.  .High-pressure,   %  in.;  low-pressure,  %   In. 

iin  ports. ..High-pressure,  1%  x  23'/^  Ins.;  low-pressure,  2%  x  20  ins. 

iiu.-t  ports. ..Iligh-pressure,  1%  x  23\i  Ins.;  low-pressure,  3  x  20  ins. 

l"es,  width,  low-pressure 1%  ins. 

iler,  style   ....,.,....,..,.... Straight  top 

utside  diameter  flr3t  ring ..*...■..>.  ..v.*  r. 84  Ins. 

Hitslde  diameter  largest  ring  .... . .  i;ii..V,.;. 88  ins. 

'  'utside  diameter  dome ,  *  .i^  * .  i ,  •> 31  ins. 

ieight  over  crown 1 22  Ins. 

"box,  leng.,  108  Ins. ;  width,  96  Ins. ;  depth,  front.  80  ins. ;  back.  72  ins. 

Mates,  sides,  back,  crown,  tube  sheets %,  %,  7-16,  %  In. 

•Vater  space Front,  6  ins.  ;    sides  and  back,  5  Ins. 

p;«..Thickness,  No.  11;  number,  436;  diameter.  2 'A   Ins.;  length,  21  ft. 

ting  surface: 

Tubes,  5,366  sq.  ft. ;    firebox.  219  sq.  ft.  ;    total,  5,585  sq.  ft. 

'e  area 72  sq.  ft. 

der — Weight  loaded 143,000  lbs. 

\]apacity Coal,  13  tons ;    water,  7,000  gals. 

1^' instruction Steel   frame 

!" rucks B.  &  O.  diamond 
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MOTOR-DRIVEN    MACHINE   TOOLS. 


TiiE  Developmeist  ok  Metuods  of  Individual  Motob-Drivino 

ii-oB  BoBiNu  Mills. 


There  have  been  many  important  improvements  and  distinct 
advaiK-es  made  in  the  development  of  methods  of  electrically 
driving  boring  mills  during  the  past  year.  The  increasing 
importance  of  the  boring  mill  as  a  machine  tool  for  general 
shop  work  has  caused  as  much  thought  to  be  devoted  to 
methods  of  driving  it  as  has  been  the  case  with  the  lathe.  In 
fait,  the  boring  mill  is  rivalled  only  by  the  lathe  and  milling 
machine  in  range  and  variety  of  work  which  may  be  brought 


illustrating  some  approved  arrangements  of  motor-driving  j.-r 
use  upon  boring  mills.     In  this  article  it  is  intended  to 

dicate  the  lines  along  which  progress  has  been  made  dur;  ^ 

the  past  year.      It  is  of  importance  to  note  that  there  i;.  i 

growing    conviction    among    railroad    repair    shop    men    tl  t 
variable  speed  driving  for  this  class  of  tools  is  essential 

obtaining  the  maximum  eflSeiency  and  output  from  them,  t 

is,  of  course,  true  that  the  constant  speed  drive  is  still  mr,  i 

in  evidence,  with  the  entailed  use  of  cone  pulleys  for  variatio  s 


CHANGE    <.EAK     MOTOK    DRIVK    IIHJ.N     A    LAIM.K    ISKTTS    BOBING     MILL. — 
VARIARI.K-SI'EEI)   (iENERAL  ELECTRIC   MOTOB. 


OOMPACT  GEAB   DRIVE   UPO.N   A   L.VIIGE   SPECIAL  BORING    MILL. — SETTS    MACIIIXE    COMPANY, 

V.\RI.\BLE-SPEED   GENERAL   ELECTRIC    MOTOR. 

upon  it,  so  that  refinements  of  speed  variation  offered  by  in- 
dividual motor-driving  are  of  as  great  advantage  as  upon  the 
lathe.  Especially  in  railroad  repair  shop  work  is  the  import- 
ance of  advantageous  driving  arrangements  for  the  boring  mill 
coming  to  be  recognized. 

4  year  ago,  in  our  June,  1903,  issue,  an  article  was  presented 


COMPACT  ARRANGEMENT  FOB  A  BILLOCK    M  I  I.TIPLE-VOLTAGE  SYSTK  M 

VABIABLE-SI'FUil)     DRIVE    Ul'ON     A     IOfT.     UOKIN(i     MILL. — 

UULLARD    MACHINE    T(H)L    COMPANY. 

of  driving  speed,  but  that  this  older  method  is  being  work'  i 
away  from  by  the  machine  tool  builders,  may  be  seen  by  refi  i 
ence  to  the  aciompanying  engravings. 

In     the  first  two  views  are  illustrated  examples  of  mot'M 
driving  applications  to  boring  mills  built  by  the  Betts  Maohiic 
Company,  Wilmington,   Del.,   which   are  remarkable  for  their 
compactness  of  design.     Tliese  are  both  very  large  tools,  an  i 
yet  the  spaces  occupied  by  the  driving  mechanisms  are  vei 
small   as  compared  with  that  which  would  be   required  with 
the  belt  drive.     The  driving  mechanism   is  arranged   to   pi 
vide  two  gear  ratios,  in  either  of  which  cases,  supplemented  !•> 
a  100  per  cent,  speed  variation  at  the  motor  by  field  contrni 
makes  a  wide  range  of  speed  changes  available  at  the  borir- 
mill  table.    The  gear  changes  are,  in  this  case,  effected  by   ' 
slip  gear  mechanism,  which  is  easily  handled  by  the  operate 
The  arrangement  of  the  motor  is,  in  either  case,  here  ve- 

easily  taken  care  of,  as  it  can  be  mom 
ed  upon  the  floor  or  above  or  below, 
any    way.   so    that    its   pinion   will    me 
with  the  reducing  gear.    In  one  of  the 
illustrations  the  motor  may  be  seen  a 
ranged  ui)on  the  floor  level,  while  in  tl 
other  it   Is  below.     The  details  of  tl 
drive  of  each  of  these  two  machines  ai 
identical.     The    motors    are    the    wcl 
known  multi-polar  direct  current  motoi 
of  the  General  Electric  Company,  Sch. 
nectady,   N.   Y.,   which   operate  at  vari 
able  speeds  by  field  control. 
In  the  next  illustration  may  be  seen  an  important  exampl 
of  variable  speed  driving  for  the  boring  mill.    This  tool  is  th 
10  ft.  rapid-production  boring  mill,  built  by  the  Bullard  M'' 
chine  Tool  Company,  Bridgeport,  Conn.,  equipped  with  thei 
new  variable  speed  gear  drive  box,  which,  in  connection  wit! 
the  variable  speeds  made  available  at  the  motor,  provides  a 
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range  of  gear  changes  for  speed  changes  at  the  table. 

ie  range  of  speed  changes  is  available  at  the  motor  by 

s  of  the  multiple-voltage  system,  for  which  the  motor  is 

iped.     The  motor  used  in  ibis  case  is  the  type  N  four- 

;ge,  variable-speed     motor,  built  by  the  Bullock  Electric 

ifacturing  Company,  Cincinnati,  Ohio. 


ing.  Two  changes  of  gear  ratios  are  provided  in  the  gear- 
box mechanism  in  the  drive  of  the  tool,  which  are  easily  con- 
trolled by  levers  near  the  motor.  The  effect  of  this  com- 
bination is  to  make  a  driving  arrangement  of  unusual  con- 
venience and  compactness  for  the  large  size  of  this  tool.  It 
indeed  requires  less  space  than  would  be  necessary  for  this 
purpose  if  belt-driving  were  used. 


(.K.VRRD   V.\KI.\nLK-SPEEU   URIVK   II'ON    A   51-lXCH    NIIJ':s  BORING    1I1I.L. 
— lii:LI/>CK    MULTIPLE-VOI.TAGE    SVSTKM    MOTOR. 


SIKOIAL    DESIGN     OF    MOTOR    DRIVING     EQUIPPED    FOR    THE     M'KEES 
KOCKS  SHOPS   (p.  &  L.  E.  R.  B.)   BY  THE  BAUSH  MACHINE  TOOL 

COMPANY. OROCKER-WHEKLKH    M  ll.TI  l'LE-VOLTA(;E 

MOTOR     EQLIPiMENT. 
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^-STANT-SPEED     DRIVE     APPLIED     TO     A     51-INCH     BULLARD     BORING 
MILL. — GENERAL   ELECTRIC    MOTOR    WITH   BELT   TIGHTENER. 

'lie  motor  is,  here,  conveniently  mounted  for  connection  to 

drive,  upon  a  cast  iron  bracket  at  one  side  of  the  housing, 

^  which  location  it  drives  direct  through  reduction  gear- 


CO.NSTANT-Sl'KKD    (CROCKER-WHFZELER)    MOTOR   DRINK    I  l*ON   THE   NEX*' 
DESIGN  OF  BORING    MILL  OF  THE    J.    MORTON    I'OOLE  COMPANY. 

In  the  following  engraving  is  illustrated  another  inter- 
esting type  of  variable  speed  drive  for  the  boring  mill.  This 
is  the  51-in.  boring  mill,  which  was  equipped  especially  for  motor- 
driving  by  the  Baush  Machine  Tool  Company,  Springfield. 
Mass.,  for  the  McKees  Rocks  Shops  of  the  Pittsburg  &  Lake 
Erie  Railroad.    This  drive  embraces  an  interesting  arrange- 
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Tut    i)tVKU)l'.Mii.M'    Oi!.   AlllHoUs;    «>1'    I.NUIVIUUAL    MoTOR-DlUVlNO 


Tliiir  have  bot'u  nialiy  iint>ortaut  iinpiovenHnts  ami  distinct 
iiilvaiuih  iiia<l<-'  hi  tlio  develoi)iuv'nl  i)f  mctliods  ol'  electrically 
ilri\iim  burins  mills  diirin!^  the  [i-AH  year.  The  iiureasing 
iiiijioriaiice  gl  the  l»urinj;  mill  us  a  machiiif  tool  lor  general 
sho|)  work  has  c^ti«04  asnujch  thoujiht  lo  he  ticvnted  to 
iii'Mhods  of  driviirg  it  as  has  hev^-n  the  case  with  tlic  lathe.  In 
lait,  the  borin;;  mill  is  rivalh^d  only  by  the  lathe  and  milling 
tiiarliiiH-  111  raimp  and  varit-ty  of  work  wliich  may  be  brought 


illustrating  some  approved  arrangements  of  motor  driving 
use  upon   boring  mills.     In   this  article   it   is  intended  to 
dicate  the  lines  along  which   progre.ss  has  been  made  du! 
the  past  year.      It   is  of   importance   lo  note   that  tlier<' 
growing    conviction    among    railroad    repair    shop    men    i 
variable  speed   driving  for  this  class  of  tools  is  essential 
obtaining  the  nuixinium  elllciency  and  output  from  them 
IS.  of  course,  true  that  the  <  onstant  speed  drive  is  still  m 
in  evidence,  with  the  entailed  use  of  lone  pulleys  for  variat 


<ll\\<l     •!    M;     ,\|u((iU    lllJIM.    I  CdX     A     I.Ai;i  K     r.l.llS    IH»KIN'«i     Mill. 

v,\i:i\ni>-si'KH>  (.■^^"^:l^A^  KitrriMc  m<»t«ii: 


OOMI'ACT  (iEAK  HRiVE   lilNix     \    I  VUt.K  SP>:Ul.iL  lUHCI  Nt.    \l  1 1  I  .— Iti:  ITS     \IA(III\I.    imMi-ANV. 

T—yASI.VBLE-SI'EEB  (;EM;U.M.   Kl.M  I  i:i(     MoKilt. 

Upon  if.  so  that  relinem<'nts  of  speed  variation  offererl  by  in- 
dividual motor-driving  are  of  as  gr^at  advantage  as  upon  the 
lathe.  Especially  i"  railroad  repair  shop  work  is  the  iiuport- 
aucp  of  advantageous  driving  an  aim'nuTits  foi-  tlie  horirm  mill 
loming  to  be,rf*coguized. 

4  year  ago,  in  our  June,  1905.  issue,  an  article  was  presented 


VAi;i  vr.i.Ksi'iiKU   ntuvti  .ui-ON  ";v   lUtKr..  lioiuxc,  .>m  i . 
i:i  M  \iti>   \r\<iiiM:  kku. '('•^^'•'-^^'''*' 

(d  driving  ypertl.  Imt  that  this  oldvr  meiliod  is.lwing  woil- 
away  from  by  tln'  machiiif  tool  builders*,iuay'  Ih' scvii  by  ret' 
i-nif  to  the  at  couiiiauying  cn.i;iavings.  >' ;   ' 

In      tlie  first    two  views  are   iHustrateti  examples  oifiii" 
driving  appli<alions  to  lioring  niills  built  by  the  FWts  TMa<  I 
('omi)any.    Wiiniingtoit,.  l)el.,vvliirh    arc   reniarkable   for   lii 
coiiipactiics.<  of  design.     Tln'.~e  are  both   very  hii^;('  '"ols.  ji^ 
yet  the  spaces  oct'iipled  by  the  driving  meeliauisiiiyare  \ 
small  as  .omiiared  with  that  whidi  wotild  Uc.i-fHiuirert  v. 
the  belt  drive.     The  driving   ine'hanisiu  is  arranged   to   i 
vide  two  ;iear  lalie-^.  in  either  of  which  cases,  supplcmehtci  • 
a   loo  |irr  rent    .^peeti  Variation  at  the  motor  by  tiebl  <-oit" 
make.s  a  wide  raime  of-RpPC*!  changes  availabh-  at  the  boi 
mill   table      Tlic  .uear,  changes  aff*.  in  this  case,  effci^ed  h\ 
slip  gear  meihanism.  which  is  easily  handled  by  the  6per:U. 
Tb.'  anaiii-M  111   III   of  the  motor  is,  in   either  ia.se.  here   v- 

a-sily  taken  rare  of.as  it  xian  be  ni(>i 

■J  upon  thivftoor  or.aliOYIT^u-  belov . 
any    wa.v.   so    that    its   jtinioii    will    m 
with  the  reducing  gear.     In  I'lie  of  tli 
illustrations  tJie  inolor  may  be  seen:-; 
ranged  up(jn  tin*.  fl«)ur:.-fevtd.  wVtlc  iiii^tl/"' 
(iilie(    it    is   heJow.      The   details    of   '• 
(irivt'^f  ejieh  of  tliesi>  two  machines  -a 
id«ntita!       Tin-     inotois     are    thd ..  ^^f^.'; 
known  multi-polar  direct  current  itiQtP^' 
(d'  the  General   Klectrir  ronipaii.v.  ScF 
ncetady,    X.    Y..    Nvhlch    operate   at    v;i' 
able  s|»eeds  by  field  «ontro1. 
In  the  next  illustration  may  be  seen  an  important  examp.' 
of  variable  speed  driving  for  the  boring  mill.    This  tool  is  t1 
10  ft     raj)id  proiliution   boring  niill,  built    by  the    Mullard    M 
chine  Tool   Company.    Mridgeport,   Conn  .   enuippe<l   with    tl' 
new  variable  speed  gear  drive  box.  which,  in  connection  wi' 
the  variable  speeds  made  available  at  the  motor,  provide.^; 
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uiige  of  gear  cJiaugts  lor  syeed  changes  at  the  table. 
.'  range  of  spf<Hl  (.liangcs  is  availalile  at  Ui<>  motor  by 
oi  the  multiple-voltage  system,  for  which  the  motor  is 
,  il.  The  motor  used  in  Ihis  case  is  the  tyiJe  N  four- 
•.  variable-speed  motor,  built  by  the  Bullock  Klectrie 
artnring  Company,  Qincinuati,  Ohio. 


M 


'1^.- 


<  KS  !S1IOI'S   {P/*;E.  .e/b,.BJ   inr  TUK  BM^SU  MACiriNK  T<»<»l 
M(*TOk    KQi'll'.MKNT. 


>*"> 


*..' 


■■m>^^ 


^nU,.— <,K-NERVL   F.rfXTRie    M<»Tif»R    >VIT1I    lUXT   TltiHTKXIilR. 

motor  is,  here/eonveniently  mounted  for  connection  to 

•'\v<\  njioii  a  cast  iron  liracket  at  oup  side  of  the  honsinc:. 
vvlii(h   ioiiiiinn   it  drives  dlret-t   thronch   reduction   gear- 


ing.    Two  changes  of  gear  ratios  ar<^  provided   in  the  gear 
l>ox  mechanism  in  the  drive  of  the  tool,  which  are  easily  co« 
trolled  by   levers  near  the  motor,    "^be  effect  Of   this  com- 
biuation  is  to  malce  a  driving  arrangement  of  unusual  cou 
vciiieme  and  compaclness  for  the  large  size  of  this  tool.     It 
indeed    requires  less  space  than   would  be  neccsKary  for  this 
puriHJse  if  i»eit-driving.w6re  used. 


I  K.yiM-:!!  VAU)Ai:i.4.-si*i:i.n  VtUlW.  I  i*<iN  .V  ."il  INCH   mii>  itiM;i\i     mim 
—  Itin'UK     M I  I.TII'M.  VniTAt.l     svv|i\i     \i«.i<ii: 


<  •i\.>rA.\i  Mil  1'   1,1  IJ'"  1^' 'i'^^  "III  KUi    mahoi;  I'liiM    I  rus    IJll.  .M"\v 
l)E!lilU>'  OF  1}<.»K1>«'.  Mill,  »M    Tlllv   |.    \I«»»1'"»N    1'»>«»IJ;,  t:<»MI*,AXV. 

Ill  tte  ;f oHbwiug  ejistfavihg  Is  ViHastriBited  anotlier  itttcr- 
csting  type  of  variablt>  sptM^l  drive  for  the  borins mill.  This 
is  the  51-in.  boiing  mill,  wh:«'h  wasT>qi»t|»i)4?ti  ♦'SfMH'jally  for  motor 
driving  by  the  DaHSh  Machiue  Tool  Company.  Springfield. 
Mass..  for  the  M<  K«<s  Ko<  ks  Shops  of  the  I'ittstiuri;  &  l.uki' 
lOiic  Railroad      Tliis  drive  t-mbraics  an   inter«>stinir  arrann*' 
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ment  of  the  motor  in  its  mounting  upon  a  cross-bracket 
between  the  two  housings  at  the  rear  Of  the  tool;  uo  more 
compact  or  advantageous  arrangemeut  could  have  been  pro- 
vided on  account  of  both  the  directness  of  the  drive  and  also 
the  removal  of  the  motor  from  the  range  of  dirt  and  chips, 
which  is  usually  found  in  floor  mounting  conditions. 

The  drive  of  this  tool  is  through  a  special  back  gear,  which 
provides  two  runs  of  speed,  easily  controlled  from  the  side  of 
the  tool.  Connection  is  made  from  the  motor  to  the  driving 
gear  through  a  Morse  silent  chain.  The  driving-motor  is  a 
15  h. p.  Crocker-Wheeler  multi-voltage  variable  speed  motor. 

In  another  illustration  is  shown  the  application  of  another 
multiple-voltage  variable-speed  drive  to  a  Niles  boring  mill,  in 
which  a  floor  arrangement  of  motor  is  provided  for.  The 
motor  is  here  direct  connected  to  the  drive  by  gearing,  which 
has  two  runs  for  additional  speed  changes.  The  resulting  ar- 
langement  thus  effected  is  very  compact  and  convenient.  This 
motor  is  the  type  N  multiple-voltage  motor,  built  by  the 
Bullock  Electric  Manufacturing  Company,  Cincinnati,  Ohio. 

The  two  remaining  engravings  illustrate  representative 
types  of  constant  speed  drives,  as  applied  to  the  boring  mill. 
The  first  tool  is  the  new  mill  of  the  J.  Morton  Poole  Co., 
Nv'ilmington,  Del.,  which  is  equipped  with  a  change  gear 
mechanism  in  the  drive  for  obtaining  variable  speeds,  aad 
makes  it  serviceable  where  variable  speed  motors  are  not  to 
be  had.  Three  changes  of  speed  are  available  in  this  gearing 
by  manipulation  of  a  lever  at  the  right  side  of  the  tool,  thus 
offering  a  fair  speed  range,  which  can  be  met  by  the  variable 
feeding  speeds  provided  in  the  feed  box. 

The  motor  is  mounted  upon  the  bed  of  the  tool  at  the  rear 
between  the  housings,  and  drives  through  a  silent  chain.  It 
is  controlled  by  a  starting  box  located  conveniently  upon  the 
right  housing  for  the  operator.  With  this  arrangement  the 
motor  is  made  most  accessible  for  attention  and  care. 

The  other  view  illustrates  one  of  the  designs  of  constant 
speed  drive  that  is  used  by  the  BuUard  Machine  Tool  Company, 
Bridgeport,  Conn.,  this  arrangement  being  that  applied  to  their 
51-in.  boring  mill.  The  noticeable  feature  of  this  arrangement 
of  driving  is  the  convenient  location  of  the  motor  upon  the 
cross  bracket  between  housings  at  the  rear.  It  is  thereby 
raised  up  out  of  the  dirt  and  dust  that  is  inevitable  near  the 
floor.  The  drive  is  made  by  belt  to  a  counter-shaft,  conven- 
iently located  at  the  top  of  the  housings,  from  which  the  drive 
to  the  lower  shaft  and  back  gearing  of  the  table  drive  is  made 
through  cone  pulleys  and  belt.  The  motor  used  in  this  case 
is  the  special  type  of  direct-current  motor  of  the  General 
Electric  Company  arranged  with  belt  tightener,  which  is  used 
in  the  manner  shown.  This  makes  adjustments  convenient 
and  renders  the  arrangement  very  serviceable. 


COLE'S  FOUR-CYLINDER   BALANCED    COMPOUND 

LOCOMOTIVE. 


NEW    YORK   CEIKTBAX   &  HUDSON    BIVEB   BAILBOAD. 


AIR  BRAKE  CONVENTION. 


One  of  the  most  important  reflections  from  the  convention  of 
the  Air  Brake  Association,  held  at  Buffalo  last  month,  was  the 
necessity  for  higher  brake  power  for  freight  cars.  It  was  pro- 
posed in  a  paper  by  R.  H.  Blackall  that  the  brake  power  should 
be  increased  from  70  to  90  per  cent,  of  the  light  weight  of  cars, 
and  that  a  cylinder  pressure  of  GO  lbs.  for  emergency  applica- 
tion should  be  provided.  The  increased  attention  given  to  the 
handling  of  air  brakes,  together  with  the  tendency  toward  the 
use  of  hard  brake  shoes,  renders  this  change  possible.  An  im- 
portant paper  by  Mr.  F.  M.  Nellis,  secretary  of  the  association, 
suggested  that  instead  of  arranging  the  braking  power  of  pas- 
senger cars  on  a  percentage  basis  that  it  should  be  based  upon 
the  dead  weight  carried  per  axle,  because  of  the  large  varia- 
tion of  weight  of  passenger  cars.  When  figured  on  a  percent- 
age basis  the  light  cars  in  the  train  produce  the  greatest  brak- 
ing effect,  in  proportion  to  their  weight,  and  are  consequently 
likely  to  slide  the  wheels.  Mr.  Nellis  supported  his  recom- 
mendation from  the  results  of  tests  made  on  the  New  York, 
Ontario  &  Western  Railroad,  where,  by  arranging  the  braking 
as  suggested,  he  reduced  the  sliuing  of  the  wheels  and  avoided 
the  surging  of  the  train  by  making  each  car  do  Its  share  of 
the  work  of  braking.  The  opinion  that  it  is  possible  to  in- 
crease train  pressure  of  freight  trains  to  90  lbs.  waa  generally 
supported  at  this  convention. 


Thi.s  locomotive  wns  ilhistrati'd  on  page  lOli  of  our  May  is.s 
Additional  engravings  are  now  presented,  togcihor  with  the  folln 
ing  description  by  the  de.signer,  Mr.  F.  J.  Cole,  uieclmnical  eiigin' 
of  the  American  Lncumotive  ConiiKiny  : 

Owing  to  the  satisfactory  performance  abroad  of  the  foi 
cylinder   balanced   compound   it  seemed   desirable   to   make 
design  embodying  all  the  essential  elements,  but  simplify!, 
the  construction  to  suit  American   requirements.     With   tL 
in  view  the  two  cylinder  single-expansion  New  York  Centr; 
Atlantic  was  selected  as  the  type  which,  without  any  raditi. 
changes  in  wheel  base,  boiler,  etc.,  would  be  the  most  likt;. 
to  give  the  best  results.    These  engines  possess  many  desirab: 
features  for  heavy,  high  speed  passenger  service  on  roads  ■ 
moderate   grade.    Their    great   steaming    capacity,    deep    (ii 
boxes,  ample  grate  and  fire  box  areas    render  them  capable  i . 
sustaining  high  horse-power.     Tests  show  that  they  have  cl- 
veloped  from  1,400  to  1,500  indicated  horse-power  for  contim. 
ous  effort. 

The  advantageous  features  of  the  four-cylinder  balancc.i 
compound  engines  are: 

(a)  Balancing  of  reciprocating  parts  by  similar  horizonti; 
moving  parts.    One  outside  piston  and  its  attachments  movin:-: 
forward  while  the  inside  one  is  moving  backward.    These  ex 
actly    balance    one    another    without    the    use    of    unbalancMi 
weights  in  the  wheels. 

(b)  The  increase  of  weight  permissible  on  the  drivin;^ 
wheels  when  considered  dynamically.  In  the  ordinary  en 
gine,  at  CO  miles  per  hour,  with  drivers  78  ins,  in  diameter, 
the  increase  or  decrease  at  each  revolution  of  the  static  weights 
on  the  rail  is  about  23  per  cent.  This  is  due  to  the  centrifugal 
effect  of  the  excess  weights  used  to  balance  the  reciprocatiiu; 
parts. 

(c)  Increase  of  from  25  per  cent,  to  33  per  cent,  in  sustained 
horse-power  at  moderate  and  high  speeds  without  any  material 
change  in  size  or  style  of  boiler. 

(d)  Economy  in  the  use  of  fuel,  water  and  steam. 

(e)  The  sul)-division  of  power  on  two  axles  and  four  cylin 
ders.    Reduction  of  bending  stresses  on  the  crank  axle  due  to 
the  fact  that  only   half   the   turning   moment   is   transmittoii 
through  ea<h  axle.     The  advantages  from  light  moving  part.-, 
such  as  cross-heads,  main  rods,  piston  rods,  etc.     The  lighi 
ness  of  these  parts  permits  them  to  be  easily  handled,  and  tlif 
probability  is,  as  they  have  to  transmit  only  half  the  usua 
amount  of  power,  that  the  wear  and  repairs  will  be  greatl.% 
decreased. 

(f)  Simplicity  in  design.  One  set  of  valve  gear  with  cons 
paratively  few  parts  when  compared  with  the  foreign  design^ 

The  boiler  is  identical  with  the  present  Atlantics,  with  tii 
exception  of  3  ins.  increase  in  length  of  barrel,  due  to  the  exti 
amount  of  clearance  required   between  the   low-pressure  cyi 
inders  and  engine  truck  wheels.     The  high-pressure  cylindei 
are  placed  ahead  of  the  low-pressure  cylinders  with  the  guide 
and  crossheads  under  the  low-pressure  cylinder  saddle  so  a 
to  obtain  sufficient  length  of  main  rods.    Otherwise  the  higl: 
pressure  rods  would  be  abnormally  short  in  comparison  wit' 
the  low  pressure,  which  would  result  in  too  great  angularit:> 
of  the  rods,  excessive  strains  in  the  guides  and  crossheads  ami 
unsatisfactory  distribution  of  steam. 

The  valve  gear  is  of  the  usual  American  type  of  Stevenson 
link  motion,  with  reversing  rocker  and  straight  eccentric  rods 
The  valves  are  14-in.  hollow  piston  type,  four  in  number,  iden 
tically  the  same  and  of  extremely  light  construction.  Two  an' 
used  on  each  side  on  the  same  stem,  the  high-pressure  one? 
being  central  admission  and  the  low-pressure  outside  admis 
sion. 

Preliminary  tests  show  that  this  compound  engine  is  capable 
of  developing  from  1,900  to  2,000  indicated  horse-power,  1,980 
having  actually  been  obtained  at  75  miles  per  hour,  1,C88  at 
67  miles  per  hour,  and  1,680  at  84  miles  per  hour. 
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Tios,  COLE'S  FOUR-CYLINDER  BALANCED  COMPOUND.  This  locomotive  wiU  be  tested  On  the  locomotive-testing  plant 

Ueti     S  surface  to  cylindtr  volume  (bi^h  preaaure).  ...-,-...* 609  at   St.   Liouis,   and -will   form   part   of   the   exhibit   of   the   New 

K,  ::3  wliSf  lo  SS^  lmJ^?::;::::::;:;::::M-:::::  'J:58  ^ork  central  at  the  worws  Fair,  it  wm  afterward  be  pnt 

Tra.  i  e  effort  to  heating  surface , ..>..-  •  •  •  •  •       6.96  into  regular  passenger  service  on  the  New  York  Central.     Sev- 

ne-i    ig  surface  to  grate  area ^>. . . . . .  ..,»v. ; .  w 685  ,  ,         .,  ,  ....  ,  .  .  .,.   ^ 

jleM    g  surface  to  tractive  effort . .v.... .v,;i. .;...*.; 14.3  eral  weeks  of  regular  service  indicate  that  the  engine  will  be 

^:    :7Srt^c'^mit^'c!^'c^i;e.:ao-beatingsur:face::::::::i^  satisfactory  from  every  standpoint. 
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A  NEW  SEMI-RADIAL   DRILL. 


BiCKFOBu  Drux  and  Tool  CJompany. 


\.  radical  and   interesting  design   of  drilling   machine  has 

1      utly  been  developed  and  placed  upon  the  market  by  the 

1     i>ford  Drill  and  Tool  Company,  Cincinnati,  Ohio,  the  well- 

wii  builders  of  heavy  duty  and  rapid  production  machine 

s      This  tool  is  of  an  unusual  design,  which  they  term 

lii-radial,"  the  intention  being  to  produce  a  tool 

,     ;reat  rigidity  and  simplicity,  which  will  be  par- 

ilarly  serviceable  for  many  classes  of  work.     It 

i  be  received  with  interest  by  a  large  number  of 

1'  .it  hiue  tool  users  who  require  very  heavy  and  stiff 

t     Is  in  their  rapid  machining  processes. 

The  criticism  that  would  naturally  be  turned 
.  ainst  the  use  of  an  overhanging  cone,  such  as  is 
i.  re  made  use  of  at  the  top  of  the  column,  will  be 
.;: spelled  after  a  study  of  the  extremely  long  and 
1  ,^id  bearing  which  is  used  for  that  cone.  This 
i,  aring  is  shown  in  the  accompanying  sketch,  from 
\.,iiich  may  be  seen  the  stiff  and  substantial  char- 
n.  ter  of  this  novel  arrangement.  The  cone  pulley 
has  its  bearing  upon  tne  outside  of  the  overhanging 
;!im,  while  the  driving  shaft  extends  through  it  to 
thf  other  side,  being  connected  to  the  hub  by  means 
'1  a  special  collar,  as  shown. 

The  chief  characteristics  of  this  machine  arc 
rigidity,  simplicity  and  durability,  which,  combined 
with  a  high  ratio  of  transmission  gears,  make  it  an 
1  Iniirable  tool  for  many  classes  of  work.  The  head, 
III!  which  all  hearings  are  of  uncommon  length,  con- 
isls  of  a  single  casting  and  is  adjustable  on  the 
din  by  means  of  a  spiral  gear  which  gives  it  an 
ijisy.  quick  motion.  The  spindle  is  made  of  ham- 
nif'red  steel  and  has  an  unusually  great  vertical  ad 
idsfment  for  a  machine  of  its  size.  It  is  provided 
'.vjLli  both  hand  and  power  feed,  and  a  quick  ad- 
vance and  return.  The  feeding  mechanism  fur- 
Tiishes  three  rates  of  feed,  advancing  by  even  in- 
'  lements  from  .Ons  in.  to  .010  in.  per  revolution  of 
spindle,  each  of  which  is  instantly  available  by 
means  of  a  shifting  key. 

The  driving  mechanism  contains  but  seven  gears. 

ihe    pitch     and     periphery     speed    of     which    are 

onducive   to   long   life.     The   speeds   are    five    in 

'nnnlter     and     advance     in     geometrical     progres- 


Size  of  base,  working  surface • 3  ft.  x  4  ft.  1  in- 

Distance  from  floor  to  extreme  beigbt  of  spindle 9  ft.  4V4  ins. 

Number  revolution.s  of  driving  pulley  to  one  revolution  of  spindle.  .  .  .6:9 

Maximum  diameter  of  driving  cone...  ...,.i »•....;....«.•■..♦.■*;•■•''> <•♦•'' ^ '''®' 

Widtb  of  tone  belt .  ....  . .'. .  .' .  V.-.  > ...  .-.•.  .  »'. .  .3  Ins. 

Speed  Qf  countershaft.,, .......«;.  .*4..V 350  revolutions 

Floor  space  required..  .,..,..'..'•;  .>.^.4 9  ft.  3  ins.  x  11  ft.  »  ins. 

Weight,  net G,500  lbs. 


Mr.  B.  E.  Stevens  has  been  appointed  general  foreman  of  the 
locomotive  department  of  the  Illinois  Central  at  the  Burnside 
shops,  to  succeed  Mr.  George  J.  Hatz,  recently  resigned. 


rilE  NEW    DKSIGN   OF  BICKFOBD   "SEMI-RADIAL"    URIIX   WHICH    HAS   BKEN    MZSKiNEP   H)K 

HE^AVY  AND  EXACTING    SE^tVICE. 

Mr.  K.  Trowbergh  has  been  appointed  superintendent  of 
shops  of  the  Great  Northern  Railway,  at  Everett,  Wash- 
to  succeed  Mr.  .John  Liickson,  who  was  recently  transferred  to 
Larimore,  N.  D.,  as  master  mechanic. 


\ 


Mr.  Nelson  M.  Maine  has  been  apjKjinted  district  master  me- 
chanic of  the  northern  district  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railway,  with  office  at  Minneapolis,  Minn.,  to  succeed 
Mr.  .John  Taylor,  resigned. 


BEARING    OVERHANGINa    CONE    PUIXEY. 

ion  from  50  to  170  revolutions  per  minute.  The  frame  may  be 
aid  to  consist  of  but  five  parts,  the  base,  column,  cap,  arm  and 
im  shaft,  each  of  which  are  commensurate  with  the  con- 
iniious  severe  work  which  may  be  expected  of  a  machine  of 
"is  character. 

GENKRAI.    DIMKNSIONR. 

'lameter  of  .spindle,  least  section 

•averse  of  spindle 

sirizontal  range  of  head 

efeives  under  spindle  over  table......'. 

-weives  under  spindle  over  base 

"ceives  under  spindle  over  floor 

.'Ills  work  in  plane  of  ba=e  to  renter  of 
tze  of  table,  working  surface 


Mr.  James  A.  Hinson,  president  of  the  National  Car  Coupler 
Company,  of  Chicago,  and  widely  Known  as  an  inventor  of  car 
coupling  devices,  died  in  Chicago,  May  12.  He  was  .'i2  years 
of  age  and  had  spent  the  whole  of  his  business  career  in 
connection  with  railroad  supplies.  He  brought  out  a  large 
number  of  important  inventions,  and  was  one  of  the  best 
authorities  on  all  subjects  connected  with  car  coupling  devices. 


•••••••  »>,•.*"•■ 

••••••   ^%^'9  p. 'J 

'    •  -f    •..•-•■•■.•  •  ♦  •   • 


1  13-16  ins. 

18  Ins. 

,  .  .3  ft.  6%    ins. 

24  Ins. 

•  ^'.  . 4  ft. 

.....4  ft.  7  his. 

^•••■•■■••■a  XL. 

20  x  20  Ins. 


Mr.  A.  W.  Whiteford.  heretofore  piece  work  inspector  at  the 
new  Omaha  shops  of  the  Union  Pacific  Railroad,  has  been  ap 
pointed  superintendent  of  locomotive  and  car  shops  on  the 
Nebraska  division  of  this  road,  reporting  directly  to  the  super- 
intendent of  motive  power.  Mr.  Whiteford  served  as  a  special 
apprentice  on  the  Burlington,  and  afterward  acted  as  piece  work 
inspector  of  this  road  at  St.  Joseph,  Mo.  He  went  to  the  Union 
Pacific  eighteen  months  ago,  and  has  earned  his  promotion 
through  the  remarkable  net  saving  resulting  from  the  .shop 
operations  which  have  been  under  his  charge. 
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A  NEW  DESIGN  OF  SHAPER-THE   "  PULL  CUT." 


THE  SPRING  MEETING  OF  THE  NATIONAL  MACHIN) 
TOOL  BUILDERS'  ASSOQATION, 


Cincinnati  Shapkk  CXimpany. 


One  of  the  most  important  changes  that  has  taken  place 
in  metal  working  machinery  design  of  recent  years  is  evidenced 
in  the  accompanying  engraving — the  development  of  the  "pull 
cut"  idea  for  shapers.  The  Cincinnati  Shaper  Company  have 
taken  this  important  step  in  design  with  a  view  of  bringing 
their  tools  to  a  position  in  advance  of  the  pace  that  has  been 
set  by  the  use  of  the  new  high-speed  tool  steels,  and  in  no  other 
way  tould  this  have  l)een  done  more  effectively.  There  has 
been  a  growing  opinion  among  machine  tool  users  for  some 
lime  past  that  the  "pull  cut"  offers  many  advantages  over  the 
older  style  of  push  cut,  and  this  new  design  will  do  much  to- 
ward filling  this  demand. 

The  tool  here  illustrated  is  the  24  in.  x  12  ft.  Cincinnati 
traverse  shaper,  with  two  heads,  each  of  which  is  equipped 
for  the  "pull  cut."  The  difference  between  this  and  the  ordin- 
ary type  of  traverse  shaper  is  that  the  cutting  tools  are  re- 
versed, the  cutting  taking  place  during  the  backward  motion 
of  the  ram  and  quick  return  during  the  forward,  the  operation 
being  thus  directly  opposite  to  that 
in  the  usual  type  of  shaper. 

The  advantage  of  this  type  is  that 
the  pressure  or  thrust  of  the  tool 
is  taken  directly  back  against  th»> 
bed  of  the  machine,  and  tends  to 
draw  the  table  and  apron  more 
closely  to  the  bed,  rather  than  force 
them  apart,  as  is  the  case  with  all 
push-cut  shapers.  This  is  of  a  de- 
cided advantage,  especially  when 
heavy  cutting  is  being  done,  as  is 
the  case  since  the  introduction  of 
high-speed  tool  steels.  Then,  in 
many  cases,  the  work  itself  can  be 
pressed  directly  against  the  bed  of 
the  machine,  so  that  the  resistance 
to  the  cutting  is  not  all  together  de- 
pendent upon  the  hard  clamping  of 
the  work  and  the  table.  Large  pieces 
can   also  be  advantageously   bolted 

to  the  bed,  the  tables  being  removed;  this  is  of  considerable  ad- 
vantage in  certain  classes  of  work. 

The  head  is  so  constructed  that  the  stress  due  to  the  cut 
<omts  directly  upon  solid  metal  contacts,  and  not  upon  threads, 
bolts  or  screw  points,  except  in  the  case  of  the  set  screws  for 
holding  the  tool.  These  screws  are  large  in  diameter,  and 
have  a  long  bearing.  The  whole  construction  of  the  head  is 
one  of  great  rigidity  and  strength,  having  the  least  possible 
tendency  to  yield  or  spring  under  the  cutting  strain.  Except 
for  the  head,  ram  and  such  other  modifications  as  have  been 
foutid  ne<essary,  this  traverse  shaper  is  similar  to  the  ordin- 
ary push-cut  machine  heretofore  and  still  built  by  the  Cincin- 
nati Shaper  Company,  the  introducers  of  this  type  of  tool. 


An  important  meeting  of  the  National  Machine  Tool  Bull,: 
ers'  Association  was  held  at  Cincinnati,  Ohio,  on  Tuesda. 
April  26,  this  being  the  occasion  of  their  semi-annual  convei 
ton.  A  large  attendance  was  present,  the  membership  now  ii 
eluding  43  machine  tool  builders,  three  of  whom  were  add<j 
at  this  meeting. 

The  association  passed  a  resolution  reaffirming  the  resolr. 
tion,  adopted  at  the  last  meeting,  at  New  York  City,  whicl 
bound  the  members  to  maintain  the  present  schedule  of  prices 
Interesting  papers  were  read  by  P.  E.  Montanus,  of  the  Sprin£ 
field  Machine  Tool  Company;  by  F.  L.  Eberhardt,  of  Gould  t 
Eberhardt,  and  by  A.  H.  Tuechter,  of  the  Cincinnati  Machin- 
Tool  Company. 

Mr.  Montanus,  In  his  paper  entitled,  "The  Work  of  th. 
Machine  Tool  Builders'  Association,"  pointed  out  the  good  worl 
that  the  association  had  done  in  maintaining  prices  during  th' 
present  depression  in  the  trade.  He  called  attention  to  th' 
fact  of  the  decrease  of  net  profits  on  the  average  line  of  ma 
chine  tools,  prior  to  the  formation  of  the  association,  to  a  point 


Reliability  of  G.vs  Englnks. — A  400-H.P.  gas  engine  has 
been  run  for  OS  per  cent,  of  the  total  number  of  hours  in  one 
year  without  stopping,  and  the  idle  2  per  crnt.  was  made 
necessary  by  adjustment  of  the  dynamo  to  which  it  was 
coupled.  In  another  case  four  engines  of  450  H.P.  each  have 
been  run  six  months  without  stopping.  These  facts  are  cited 
in  an  article  in  The  Engineer,  of  London,  but  without  stating 
the  location  of  the  engines.  An  engine  at  Winington  has  been 
run  from  20  to  130  days  without  shutting  down,  and  Messrs. 
Mather  and  Piatt  have  run  a  Korting  engine  of  750-H.P.  at 
full  load  night  and  day  for  a  week  at  a  time,  only  stopping  it 
to  make  examination.  The  Premier  Oas  Engine  Company  has 
frequently  run  engines  of  from  400  to  600  H.P.  for  three  and 
four  weeks  at  a  time  continuously.  This  record  is  sufficient 
to  establish  the  reliability  of  gas  engines  upon  a  very  satis- 
factory basis. 


TIIK   NEW    "PUIX-CITT"    SIIAPEB    RECENTLY    INTRODUCED    BY    THE    CINCINNATI    SHAPER    COMPANY. 


where  it  was  no  longer  profitable  to  the  builders  to  make  them. 
This  was  shown  to  be  not  only  due  to  competition,  but  also  to 
the  increase  in  wages  and  in  cost  of  raw  material,  in  addition 
to  which  it  became  necessary  to  redesign  many  types  of  ma 
chines;  weights  had  been  increased,  and  many  improvements 
had  been  added,  such  as  gear  guards,  micrometer  indexes,  etc. 
The  engine  lathe  had  increased  from  25  to  40  per  cent,  in 
weight,  as  had  also  planers,  shapers,  drills,  milling  machines, 
etc.  Mr.  Montanus  stated  that  he  did  not  believe  it  possible 
or  advisable  for  the  machine  tool  builders  ever  to  form  a  trust, 
but  thought  that  they  should  be  united  harmoniously  in  order 
to  aid  in  advancing  security  and  safety  in  business  operations. 

This  association,  which  was  formed  in  1902,  has  succeeded  in 
restoring  normal  prices  in  some  lines,  in  eliminating  certain 
defects  in  the  prices  of  detailed  parts,  and  in  bringing  about  a 
better  f'^eling  of  confidence.  Mr.  Montanus  presented  an  elab 
orate  and  comprehensive  argument,  in  which  he  gave  detailed 
figures  to  show  the  value  of  the  association;  as,  for  example, 
in  1903,  when  prices  were  advanced  from  5  to  10  per  cent,  and 
demoralization  of  the  business  was  averted. 

Mr.  A.  H.  Tuechter,  in  an  interesting  paper  upon  "The  Con- 
dition of  the  Upright  Drill  Trade,"  spoke  about  the  general 
conditions  of  the  market  trade.  He  said  that  during  the  recent 
depression  nearly  every  dealer  and  user  asked  for  lower  prices, 
hut  that  such  prices  had  been  repeatedly  refused.  He  cited  a 
number  of  cases  to  show  what  could  be  done  if  the  bulldei-s 
would  stand  firm.  He  thought  that  the  drill  makers  were  not 
making  any  money,  and  had  only  themselves  to  blame  for  this 
condition;  it  seemed  to  him  that  as  a  remedy  they  should 
organize  and  fix  prices. 
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e  officers  of  the  Association  are  as  follows:      President, 

,um   lodge,   Cincinnati,   Ohio;    1st   vice-president,   W.    P. 

i,  Rochester,  N.  Y.;  2d  vice-president,  F.  E.  Reed,  Worces- 

vlass.;  secretary,  P.  E.  Montanus,  Springfield,  Ohio;  treas- 

Enoch  Earle,  Worcester,  Mass. 

1  interesting  feature  of  this  convention  was  the  banquet 

ii  was  given  to  the  visiting  members  by  the  local  mem- 

at  the  Queen  City  Club  in  Cincinnati.     This  event  was 

pleasant  and  delightful,  Mr.  Philip  Fosdick  presiding  as 

master  in  his  own   inimitable   manner.     A  humorous  di- 

ion  was  presented  at  the  banquet  in  the  form  of  a  "me- 

ical"    (?)    menu   card,  which   is   presented   below,   with   a 

;;i!   inlorprotation. 

POSITIVE-PEED    ARRANGEMENT. 


i>i-;mi>ns;tration  at  queen  city  cuiib. 
Tuesday,   April   26.   1901. 


MENU. 

Drop  Forgings. 

UIuo  Prints. 

Condensed  Steam. 

(No  indii-ated  hor.se-power.) 

Plan(k)od  Shad,  with  Turned  Potatoes. 

Rhine  Wine,  110  Volt.s,  Alternating  Current. 

spring  I..umb  ;    Mint  Sauce  with  BaU  Bearing-^ 

niowhole  Cement. 

Phitadolphia  Dovetails. 

Salad  ;   Apprentice  I^rd  Oil  Dressins. 

rhiiinpasne,  r>00  Volts,  Direct  Current. 

Cold  Shot  CastiiigK. 

Cheese,  Double  lUnk  (loared. 

Cutting  Oil. 

Valvoline. 

Taper  Pins. 


INTERPRETATION 
I  >rop  Forgings — Cocktail. 
l.liio  Prints — -iilue  points, 
rmulensi'd  Stc-aui — Soup. 
i;,ill  Hearings --French  pea.-, 
i;  lip  whole  Cenient^^Sherbet. 
I'lilladelphia  Dovetails — Squabs. 
'  "Id  Shot  Castings — lee  cream  In  forms. 
f|i;ose^I5rie. 
'iittingOil^ — llrandy. 
v":ilvoline — CotVee. 
r;M»<'r  Pins— Cigars. 


THE  CUT-METER-A  TACHOMETER  FOR  INDICATING 
CUTTING-SPEEDS  UPON    MACHINE  TOOLS. 


The  keen  competition  of  the  last  few  years,  supplemented 

;>  the  rapid  increase  of  use  of  the  new  high-speed  tool  steels, 

iiiis  had  the  effect  of  practically  revolutionizing  machine  shop 

|)iactice.     The   Increased   production    which    is    now   sought, 

V  iiei"e   formerly   easy-going   methods   were   thought   sufficient. 

I  i.s  made  such  heavy  demands  upon  the  machine  tools,  their 

liiders  and  even  the  tool  operators,  that  important  studies 

!.'  now  made  of  the  possibilities  of  various  cutting  speeds, 

'ding  rates,  depths  of  cut,  etc.,  with  reference  to  maximum 

■  'Hinction.    One  of  the  greatest  difficulties  that  has  been  met 
-  the  studies  of  this  kind  has  been  that  of  the  lack  of  means 

■  '   quickly  and  accurately  determining  the  cutting  speeds  of 

iking  in  the  machine  tool.     This  has  usually  been  deter- 


m<^ 


mined  by  the  laborious  and  frequently  inaccurate  method  of 
calculation   from   the  known   countershaft  speed   and   pulley 
ratios. 
The  demand  has  been  very  great  for  some  time  past  for  some 


CWJSS  SECTION   VIEW  OK  TIIK  CUT-M  l.i>.l;,   hlKiWINO   DETAILS  OF  CON- 
STRUCTION   .\ND    I.M)IC.\TIN<i    M<»1>E  OF   OPER.VTION. 


«■  OF  THE  CUT-METER,   AS   USED   FOR   ME.\SUBING   CUTTINf;    SPEEDS 
ON    MACHINE  TOOLS. 


METHOD   OF    irsiNti    THE   CUT-METER   TO    INDICATT:    THE    TABLE    SPEED 

OF  A   PLANER. — GIVES   EXACT  CUTTING    SPEED   INSTANTLY 

WITHOUT  C.iIX!ULATIONS. 

form  of  an  instrument,  in  the  nature  of  a  tachometer,  which 
could  be  arranged  to  indicate  directly  in  cutting  speed,  but  up 
till  recently  no  device  of  this  nature  has  been  devised  which 
is  capable  of  ready  application  to  any  type  of  machine  tool 
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A   NEW   DESIGN  OF  SHAPER     THE    "PULL  CUT." 


CtKCINNATI    Sjl.\rU{  Clt.MI'A.NV. 


THE  SPRING  MEETING  OF  THE  NATIONAL  MACHIN 
TOOL  BUILDERS'  ASSOCIATION. 


One  of  tlie  most  iinportaut  ehaugt's  that  bus  lakt-n  plate 
111  metal  worlvitiir  luatliiiu'iy  dosign  of  reicnt  years  is  eviilemed 
.(n  the  ati  oiiipiui\  iug  PiiMiaving -the  tlevelopuieiit  of  l\i*:  •pull 
<  !it",1<ioa  for  tJhapel'S.  The  t'iiuiniiati  Shaper  Company  have 
UiKeu  this  iuiportaut  step  in"  design  with  a  view  of  hriugiug 
I  lull  Idols  to  ii  po&llioH  in  advance  of  (lie  pu<e  tliat  has  ij<.-en 
Ml  h\  tlie  UM-  of  tlie  new  liigli-sp«ied  tool  steels,  and  iu  no  other 
v<^»..v  fOuNI  tJij.';  have  heen  doMo  more  effectively.  There  has 
'■'•♦♦rt  a  llf'owhig.  opinhan  an>ong  liiaehim-  lonl  us.  is  for  som« 
4 line  iKiiSl  that  the  "piill  etjt"  olTers  many  advantages  over  llu- 
older  stylti  of  i»ush  rut,  and  ihis  new  desis-Mi  will  do  lutich  to- 
ward tiUiny  this  <iemand. 

The  tool  here  illustraLtHl  ia  llie  24  in.  X,a2  ft.  Cincinnati 
traverse  sliaper.  with  two  h+'ads,  eaeh  of  whieh  is  equipped 
tor  thf  "'pnl!  eiit"  The  difterenc'o  hetwi-en  tliis  and  the  ordin- 
!iry  typo  of  traverse  shap<.'r  is  that  the  cutting  tools  are  re- 
\>r.*;eU.tiiiettuttiag  taking  place  during  the  backward  motion 
«>f  ihe^rani  and  qui»;k  return  during  (be  forward,  the  operation 
being  thus  directly  opposite  to  tliat 
in  (he  usual  type  of  shaper. 

The  advantage  of  this  type  i*i  thai 

th^  pressinrer  or  ,\Ur«ist  ot  the  tool 

taken   din'ctlybivk  against   the 

b.  d   of  the   mat'hi^ne,  aiid   tends  to 

ilraw    the     tahb-    rifid     apron    niore 

.  -.  itl»<r  than  force 

tlH'Bi  apMit,  as  is  tJie  cttb-e  witti  s^ll 
flush  cut  sTiat"'rs,  Thit<  rs  of  a  de- 
cided atlvantage,  espeiiaUx  w''*'" 
heavy  tHtllug  is  t>eiij^  dGne,,;as : is 
I h.  I  use  iiiin*!  U»e  ml4'dcl.uetioii!  of 
IrigU-ttpi'ed  tool  steeli<.  Tiien,  4n 
niahy  cases,  the  work  i I  self  can  be. 
pt.sstrd  (lirei'tly  agaliisi  the.  b»'d  of 
I iif'Tusurli ii»«,  so  that  tfie  reaistan <  • 
to  tlievcuttlng  ia  not.all  togetb 
pendent;  upon  the  hard  elau»p"iii  ui 
the  \vork  and  tb«'  table.  |.arge  pie.es 
(•an   ajso   be  ajlvautagoou^ily    bolted 

'..  (,K«iK'«r,.i[hif^tttWes  Ik-ins. j-eitiove«l;.t^W^^    is  of  <onsidernbb'  ad 
;iiiiag<t  In  (;prty^rV«lasHi'i  of  work 

The  head  i.^  so cruvstnuted  thai  Hit  stress  liiie  to  tlie  cut 
'omes  directly  uiKUT  solid  inelal  lontacls,  and  not  upon  threads, 
Tj*>l.t^  or  iserew  f>oint.s,  ex*"ept  ih  the  ease  of  the  s(>t  screws  for 
lio,b|i.ii]L'  th>  tool,  Tliese  fit.Tew?  ai;e  large  in  diameter,  and 
have  a  lonif  bi>arini-'..  The  whole  coiist ruction  of  the  head  is 
'iuc  (if  ureal  rigiilily  and  strength,  having  the  b.-ast  possible 
:ii-i<ie\  l<r  yiebl  or  spring' under  th««.'»itting  strain.  Except 
for  the  lieitd,  ratin, anil  srteh  other  modifications  as  liave  been 
found  necessary,  this  travers''  sliat)er  is  similar  to  (lie  ordin- 
ary push  cdi  nun  hine  lieretofore  and  still  built  by  the  t'iiicin 
iifilf  i^haper  t'ompanv.  the  tn( roilucers  of  Ihi.-^  type  of  tool 

RKi,i\trtijTV:\«)r  (EJ.vs  EX*.i.Nm.-^-.V  100-H.P.  gas  tngine  has 
'•' t  h  run  f<)r  tw  per  eenti, of  tire,  total  number  of  Ikiius  in  unc 
year  vviMMnti  stopping,  and  the  iilU-  i'  p<r  icni.  \v;i>  iii;iilf 
n»'<'es.t«iry  by  adjt.isi merit  of  the  dynamo  to  which  it  was 
•  oupled.  fh  another  case  t'onpenginesj  of  450  HP.  each  have 
iie^n  run  Six  months  without,  stojjping.  These  facts  are  cited 
in  an  article  in  T^c  lUnj'nm  r,  oi  Loiuion.  but  without  stating 
(he  location  of  the.  engines.  An  engine  at  Winington  has  been 
rnn  from  20  to  130  days  without  shutting  down,  and  Messrs. 
.\Tather  amV  Piatt  haVP  run  a  Korting  engine  of  750  HP.  at 
fiiFI  load  night  and  day  for  a  Week  at  a  time,  only  stopping  it 
to  make  examination.  The  J'reniier  flas  Engine  Company  has 
frequently  run  engiHe^j  of  fnun  400  to  tioo  II. P.  for  tliree  and 
ifoi)f 'we^^ks  at  .%'linie  «.>ontiniiousl>'.  This  record  is  suffleient 
Jo  e*4taldish  the  i-eliabllity  of  gais  engines  upon  a  very  satis 
f.tclory  basis. 


An  important  meeting  of  the  National  Macliine  Tool  Bui 
eis"   Association  was  held  at  Cincinnati,   Ohio,  on   Tuesdi 
.Vpril  20,  this  being  the  occasion  of  their  semiannual  cons 
Ion.     A  large  attendance  was  present,  the  membership  uov\ 
I  hiding  4o  machine  tool   builders,  three  of  whom  were  a<t.. 
at  this  meeting. 

The  a.sso<iation  passed  a  resolution  reatlirmiug  the  resoi 
lion,  adopted  at  the  last  meeting,  at  New  York  City,  wh, 
bound  the  members  to  maintain  the  present  sdietiule  of  pri. . 
Interesting  papers  were  r<'ad  by  P.  K.  iMoutanus,  of  the  Sprii. 
lield  iMachine  Tt)Ol  Company;  by  F.  L.  Eberhardt,  of  Coiil  l 
Mberhardi,  and  by  A.  II.  Tuechter,  of  the  Cincinnati  iMacbii 
Tool  ("ompany. 

-Mr.  Montanus.  in  his  paper  eutitletl,  "The  Work  of  ti 
.Machine  Tool  Puihh'is'  Association,"  pointed  out  the  good  woi 
ili.'ii  the  association  had  done  in  maintaining  |)ri<es  during  ti 
present  depression  in  the  trade.  He  called  attention  to  tl. 
fact  of  the  decrease  of  net  profits  on  the  average  line  of  m.; 
(hine  tools,  prior  t.)  the  formation  of  the  as.socialinn.  to  a  iMVii! 


■¥■ 
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wii.-re  it  was  no  longer  protiiable  to  the  builders  to  make  theiu 
This  was  shown  to  be  not  only  due  to  competition,  but  also  d. 
I  III'  increase  in  wages  and  in  cost  of  raw  material,  in  addition 
Id  which   it  bet  ame  neces.-^ary  to  redesign   many   ty[tes  of  ma 

•  ■hines;  weights  had  been  increased,  and  many  imiirovemeni. 
had  been  added,  snch  as  gear  guards,  micrometer  indexes,  eti 
The  engine  lathe  had  in<  reused  from  115  to  40  per  cent,  iii 
weight,  as  had  also  planers,  shapei-s,  drills,  milling  machine.- 
etc.  .Mr.  .Montanus  slated  that  he  did,  not  believe  it  pos^ibl. 
or  advisable  for  the  machine  tool  builders  eVef  to  form  a  tnif^i. 
but  thought  that  they  sliould  be  united  harmoniously  in  ordci 
In  aid  in  advancing  s<'curity  and  safety  in  business  operation^: 

This  association,  whidi  wa&  formed  inJ&02,  has  sueceeded  in 
restoring  normal  prji'«*s  in  SJime  lines,  in  eMininaling  certain 
defects  131  the  prices  of  detailed  parts,  and  in  bringing  aliouV  a  . 
iietier  f'M'Iing  of  loiitidiin  <•.  .Mr.  Moniaiiiis  fu'esented  an  elab 
orate  and  comprehensive  argument,  in  which  he  gave  detaile.i 
ligures  lo  show  the  value  of  tlie  association;  :is.  for  example, 
in  190?,,  when  prb  es  vverq  advanced  from  5  to  in  per  cent,  and 

•  l.inoi aiiza( ion  of  ■  the-  biisi'ness  was  avf^rled. 

Mr.  \.  H  Tuechter,  in  an  interesting  paper  upon  '"The  Con 
dition  of  the  I'pright  Drill  Trade,"  spoke  about  the  general 
conditions  of  the  market  trade.  He  said  that  during  the  recent 
depression  nearly  every  dealer  mid  nser  asked  for  lower  prices. 
I)iit  that  such  prires  had  been  repeatedly  refused.  He  cited  u 
iiiiint)er  of  <  a.'^es  to  sliow  what  coubl  be  done  If  the  bnnder> 
would  stand  firm.  He  thought  that  the  drill  makers  were  tioi 
making  any  money,  and  had  only  themselves  to  hlame  for  this 
condition:  if  seemed  to  him  that  as  a  remedy  they  shniil.l 
organize  mid  fix   prices. 


ii»e4.- 


AMEHICAN    l<:Nr,IM:En    AND    ilAILROAD   JOURNAL. 


■'|. 


iilJireis  ul   ilie  Assoeiatidn  aie  as   follows:      President, 
iin    I  oilge,   Oincinnati,    Ohio;    1st    vitie-prcsident,    VV.    I'. 

Kocliesier,  N.  V.;  2d  Vk^-yresideut,  F,  E.  Heed,  Worccs- 
ia!»si;  secretaiy,  P. -Ev  Mo"tanus,  Springfield,  Ohio;  treas 
i-:noi'li  Earli',  Woivestic^r,  Mass.      , 

iiKiestiiig  leaLure  oi  this  convention  Iviis  the  banquet 

v us  given  to  the  yi-sil iiig  niembers  tty  .the  local  uieoj- 

;^t^,  t^ift;  !(3^K>en  CHy  €1«l>,  in  CTiaciunati.     This  eVeiU  wa« 

(lU-a-iiiif   and  dcllslitrul,  Mr.  I'hijip  Fo«dic-k  prcsidiiig  as 

itiasii-r   in   his  o\vu   ininiilaJilc   niann«r.     A   iuniiorous  di 

.if  \va«  -pTi'Senirfil  at  lUo  l«auqiif't  in  the  for ni  of  a  '  mf}-: 

i:     (?)    m»7Mi  larO.  ivhh'fV  is  iu:<?s*Mtt<?.ir  bii^iovvv  wltK/a 
iii!<  r|»rciali(tiL 


Tiie^xlny,  April  .2i«»,  41"' 


Hill.'   i'lMIll-.  ":,:]r:.:-\ 

(■t)|iUi'li-f'.<1  SK^iim;'- ■•  .■■■ 
(^C<l  iinla<-;it(>«l  lior.-i.'  J '"''^ '"<■•>  - 
l'lu.n<J<)r.l  iyiiid.'MifliTiiiu.Ml  I'citiiiliio. 
HJiiti'-  Will"'.  tJO  Volts,  A  rit  I  riiiUn*-'  *""•''<.•»•• 
'M  ill:!  I.  i rirli ;    \1  i nt  l>ii>l<  ►;  with  1*.:»1 1  I '.<•/> ri" '-■ 
KloWlKili-iJr-inent.: 
l'lur;iHf'l|rl»a:fKiV<^«;itl 
.~jtiMil  ;    A|q>i<.iili<o  I.«Mril<jn  1»r«      ijiii. 
'  ■U:iiii|.«;ii;ii">.;'""  ^'"IM.  t'ip^i  1  ■("ni''ivli1 
.,.  i'uirl  ^;liot..<i';i->iu.U^. 

('hi^^snliOiHtlilc  .H:n  k  <.;rni •   i 
CultintilJil 

T-;u'i;;t'Hi^... 

jN;rKui'jrKTAiPiitx>i 

.■fSij-ailr  '      Muii.'..'      .;■"•.;■■-.:'■',:■ 

i''i   1.,  "    .  i;iiii-  i>i.yit  •■ 
-;t!;ii(i-     S"iiii'. 
.  jiiiu'^   -Fct.'fu  li  |u>;t    _  . 
•••<Vaiirtii     !*lirj1>''J'..v  ;•./'•;'*:...  '•;  ■■,  -  ;■ 
■  hi     •    -N^  Xqnnlifs^ 'V\  V..^  ■;V-.^: 


oil  •Hinh<l> 


■■    .7  "'     '     ■  - 


K  cat  METER     A  TACHOMETER  FOR  INDICATING 
CUTTING-SPEEDS  UPON    MACHINE  TOOLS. 


1-  k«ti,r  roHipelJLioii  ot  thtii  iast  few   years.  >up|tlfni<'nU^ii 
'•  rapid  inrr«'n?W>  ot'.iiKo  of  (ho  now  hiiih  S|»f<sl  toul  stofis. 
it  Ml"  eiTciit  of  pra!fM.ioaUy'MtvvotiitioMiz         inafhJne  shop 
rhe    increased   pT6d  /is    noW    soiigiii 

MmHrljk:reiVs>^^  thotiitht   suti!<  ifin 

iuade  puvh  iieavy- doniands  upon  tlie  niafhiiio  toolf;,  vhf'v 
"IS  and  evpil  th.<?  tool  operators,  that  inii)ornuil  ?t iplic- 
1 1 41  VV  - nmtfe  :<)f  the  i»QSsi bi li t i t^s  of  v*r ioitft  cu tting  sriced s 
iifc  ratols.  deptli;s  bfr  c^t^ ;et<?^,v  w^itli  rt»^  t«  auaxiwjuun 

'i<-iion.  <Uio  of  Ihf  i^reatest  dilTl<  iifiies  that  has  ln''n  hut 
.■Htiid5c's(>f  this  Kind  li:i«Ji(!fn  thai  of  i.hn  la<K  of  im;ans 
I  iikly  aVk»f  n<<:ur{ii<'iy  d*;t«'riuiiiiitg  th«'  Viitti?J»i  siH'eds  ul 
i rv?i  ill  tltc'  nia<'li %o  tcw^V    This  has  u*KLHy  been  det»' r 


in in^a  by  tlicf  ilkborfous  a«>«l  fi'efiwntVy  1  jweiiiraie  BiAtho«i  oi 
laiiulation   fiwiitlm   known    countershaft  spwd   and    pulley 

Tho  demand  has  Wen  VCTygfea t,f or  jsoiae  tiuix?  past  for  sonv 


«>:<»><>  SKQTiON   VIKW  or   rilli  <•«  T-Miai  i;.  .slluw  INi.   til;rAlJ.->  "l    •  "■ 
■'■\       fniii  t'TH        ANlt    l\HMATI\«V    Mullt.   OI    ••M'l  ITXTION. 


Xfl-^TIIilWurii-     I  >1N..    ttlF.  C*IT-Mim:i|-WVJK»I€!:\TE   Till:    i  Vi;i  I      ^11! 

form  of  an  instrutnent.  in  the  naliirV  of  a  iaipJi*>inetf"r.  wbiih 
ronld  be  arraiipred  to  indicate*  directly  in  cutting  speed,  but  up 
fill  rpioMilf  no  devico  of  this  natut*  ha»  lK>«»ti  deyjiied  wbUJi 
iH  vapable  of  r«ady  appH/uitiou  to  any  ty^  of  machine  too! 
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and  of  simple  and  compact  construction  warranting  its  con- 
tinual use  in  maciiine  siiops.  Such  a  device  is  illustrated 
herewith,  and  is  appropriately  called  the  "cut-meter."  It  is  a 
portable  tachometer,  the  dial  of  which  is  calibrated  to  read 
directly  in  feet  per  minute.  An  accompanying  sectional  view 
shows  clearly  the  construction. 

The  principle  of  centrifugal  force  or  hydraulic  pressure  is 
avoided  in  this  instrument.  It  consists  of  a  circular  magnet, 
mounted  on  the  snaft,  carried  by  bau  bearings,  in  front  of 
which  is  a  soft  steel  ring  which  deflects  magnetic  lines  of 
force  through  an  aluminum  disk.  This  disk  is  mounted  on  a 
hardened  steel  shaft  supported  by  jewel  bearings,  and  on  its 
outside  edge  are  engraved  figures  which  Indicate  the  speed; 
this  is  resisted  in  turning  by  a  hairspring  attached  to  the 
shaft,  which  brings  it  back  to  the  zero  point  when  the  magnet 
is  at  rest.  Attached  to  the  main  shaft  outside  of  the  ease,  is 
the  driving  wheel,  which  has  a  rubber  tread,  or  tire. 

The  magnetic  lines  of  force  flow  from  the  negative  pole 
through  the  aluminum  disk  to  the  steel  plate  and  back  again 
through  the  disk  to  the  positive  pole  of  the  magnet;  therefore, 
when  the  magnet  is  revolved,  a  dragging  action  is  set  up  in 
the  disk,  the  intensity  of  this  action  being  in  proportion  to 
the  speed  of  the  magnet.  The  resistance  of  the  hairspring  to 
the  rotation  of  the  disk  has  a  similar  counter  effect,  so  that 
the  displacenieni  of  the  dial  is  directly  proportional  to  the 
rotative  speed  of  the  magnet;  thus,  the  scale  can  be  graduated 
in  equal  divisions  representing  feet  per  minute  at  the  per- 
iphery of  the  driving  wheel  with  rubber  tire. 

In  the  construction  of  the  instrument  the  jewel  bearings  and 
steel  ring  are  placed  in  an  inner  case,  which  may  be  removed 

at  will,  as  shown  in  the  detail  view  presented  herewith.  This 
inner  case  protects  the  dial  from  air  currents  set  up  by  the  re- 
volving magnet,  the  opening  through  which  readings  are  taken 
l)eing  covered  by  glass.  In  order  to  provide  for  permanence  of" 
the  magnets  they  are  aged  after  being  hardened  and  mag- 
netized; after  this  they  are  tested  and  again  laid  aside  for  a 
considerable  interval,  then  retested.  A  change  in  strength  too 
slight  to  be  appreciable  in  actual  work  can  be  detected,  and  if 
the  magnet  has  changed  it  is  discarded.  The  air  gap  of  this 
magnet  is  but  1-32  in.,  being  so  narrow  as  effectually  to  prevent 
iiiHuence  upon  the  instrument  by  outside  magnetic  forces.  The 
makers  state  that  cut-meters  have  been  used  in  constant  and 
severe  service  for  a  year  and  then  found  to  be  as  accurate  as 
wh^n  firs'  assembled.  The  machine  is  extrt-mely  durable,  and 
the  dial  and  shaft  are  very  light,  so  that  practically  no  stress 
comes  upon  their  bearings. 

The  use  of  this  instrument  in  the  machine  shop  will  be  not 
only  of  great  value  but  also  of  universal  interest.  The  War- 
ner Instrument  Company,  makers  of  the  device,  state  that  in 
testing  it  in  one  modern  shop  the  cutting  speed  of  a  motor- 
driven  tool  running  on  soft  steel  was  found  to  be  159  ft.  per 
minute,  but  upon  taking  the  average  throughout  the  shop  on 
the  same  stock,  the  average  cutting  speed  was  but  24  ft.  per 
minute.  In  another  shop  two  boring  mills  were  indicated,  the 
speed  of  one  being  ICO  ft.  and  of  the  other  22  ft.  per  minute, 
the  feed  being  practically  the  same  in  both  cases.  The  differ- 
ence in  diameter  of  work  makes  it  difficult  to  guess  anywhere 
near  the  true  speed,  and  in  one  instance  a  superintendent  look- 
ing at  a  machine  guessed  the  cutting  speed  at  but  one-quarter 
of  the  actual  figure.  A  large  number  of  tests  have  shown  that, 
with  modern  equipment,  working  speeds  run  only  fror  25  to 
.".0  per  cent,  of  the  speed  that  should  be  used  to  obtain  the  most 
profitable  results.  Little  study  of  these  figures  is  required  to 
show  the  advantages  to  be  obtained  by  use  of  this  device  for 
keeping  track  of  machining  conditions  in  a  shop. 

This  cut-meter  is  manufactured  by  the  Warner  Instrument 
Company,  Beloit,  Wis.,  who  have  devoted  unlimited  care  and 
expense  in  perfecting  it.  It  is  made  for  use  at  any  desired 
sj)eed.  As  adapted  for  use  in  the  machine  shop  it  is  calibrated 
to  indicate  from  0  to  250  ft.  per  minute  cutting  speed,  the 
smallest  fraction  of  speed  change  indicated  by  it  being  a 
change  of  15  of  1   per  cent.     An  accompanying  illustration 


shows  the  method  of  operating  the  instrument,  in  readlg  ;  e 
cutting  speed  of  a  planer;  the  simplicity  and  practicability  j£ 
its  use  in  the  shop  are  made  evident  in  this  instance.  T.ie 
makers  will  be  pleased  to  furnish  any  additional  informal  n 
regarding  this  interesting  new  device  upon  application. 


THE  IMPROVED  STURTEVANT  HAND  BLOWERS. 


In  these  modern   times  devices  are  sought  which  will 
complish  the  greatest  results  with  the  least  expenditure  of  tii  e 
and  exertion.     To  this  fact,  doubtless,  more  than  any  ot     - 

was  due  the  ra     i 
introduction  of 
hand    blower   a:     i 
substitute    for 
old  time  bellow- 

During  the  ye    s 
which  have  elap.-    I 
since    this    chai    ■ 
the    B.    F.    Stu. 
vant    Co.,     Host' 
Mass.,     who     hi' 
been     pioneers       i 
the  manufacture    1 
blowers,  have  b*    .i 
perfectine  their  .!■ 
sign    and    constn  • 
tion      until       thi   r 
hand      b  1  o  w  (  i . 
known  as  style  A. 
has    shaped     itself 
into  a  new  design, 
known   as  Style   H. 
as    herewith    illu--' 
t rated. 

These  hand  ulov\ 
ers   have   been   pn 
tensively      i  n  t  r  u 
d  u  ce  d   in  conne^ 
tion     with     new 
forges  of  all  kinds, 
and    have   likewise 
been  applied  to  ol! 
style    brie  k    an  I 
iron     forges     ;i 
simple,   efficient  and   economical   substitutes   for   the   bellow;- 
Not  only  are  they  adapted  to  forge  blowing  but  can  readii^ 
be  applied  as  portable  ventilating  apparatus. 

The  blower  is  adjustable  on  the  shaft  and  its  outlet  nm 
thus  be  set  to  discharge  in  any  direction  and  readily  connectt  i 
to  the  lorge  tuyere  by  means  of  galvanized  iron  piping.  Tli 
blower  is  of  cast  iron,  strongly  constructed  in  every  particula: 
has  a  steel  shaft  running  in  babbitted  boxes  and  a  fan  wh*' 
of  galvanized  steel  solidly  riveted  to  a  composition  hub  wii 
extended  arms. 

The  frame  is  carefully  designed,  well  braced,  and  is  ? 
arranged  that  the  slackness  of  the  belt  driving  the  blow< 
may  be  taken  up  by  lowering  the  blower  shaft,  which  is  sui 
ported  by  collars  sliding  on  the  frame.  The  feet  are  providt 
with  holes  so  that  the  hand  blower  may  be  readily  screw* 
to  the  floor. 

These  hand  blowers  are  made  in  two  sizes.  The  total  leng' 
on  the  floor  of  Style  B-1  is  18  ins.,  while  the  total  height  C' 
the  frame  is  48  ins.  The  driving  wheel  is  24  ins.  in  diamete! 
the  blower  outlet  is  3i/.  ins.  in  diameter,  and  the  complete  our 
fit  weighs  but  135  lbs.  Style  B-2  is  of  slightly  larger  dimer 
sions.  and  has  proportionately  greater  capacity  for  deliverin 
air.  The  driving  wheel  is  24  ins.  in  diameter,  the  blower  ou' 
let  is  4%  ins.  in  diameter,  and  the  complete  outfit  weighs  15 
lbs.  Further  information  regarding  these  blowers  may  be  ha 
upon  application  to  the  manufacturers,  the  B.  F.  Sturtevan 
Company. 


THE    NEW    STUKTKVANT   UANU   BIX/WEB. 


JV: 


19U4. 


AMERICAN  ENGINEER  AND   RAILROAD  JOURNAL. 


247 


A  MODERN  LINE  OF  MACHINE  TOOLS. 


American  Tool  Woeks  Compant. 


!ie  recent  developments  in  machine  tool  building  have  been 
1)0  1  interesting  and  remarltable.  The  demands  of  the  new 
ni'  hods  of  rapid  production  have  been  severe  upon  the  ma- 
ch  e  tool  builder,  but  the  efforts  made  to  meet  them  have 
l)r  ii  very  commendable,  and  even  greater  than  would  have 
s(  laed  possible.  The  American  Tool  Works  Company,  Cin- 
ci  iiati,  Ohio,  have  made  unusual  preparations  for  their  trade 
ill  this  new  machine  tool  era  by  the  redesigning  of  their  entire 
i;  '.  from  lathes  to  shapers  and  planers.  Each  model  of  their 
n  V  line  of  tools  embodies  the  latest  and  best  ideas  of  recent 
(|(  igns  of  metal  working  machinery,  and  are  worthy  of  the 
riipful  attention  of  all  interested  in  machine  shop  betterment. 


gears  being  oppositely  disposed  on  the  spindle  and  driving 
shaft.  The  speed  changes  are  obtained  instantly  while  the 
lathe  is  in  full  operation,  by  an  improved  form  of  clutch  and 
lever  mechanism.  The  whole  is  encased  in  a  neat  and  sym- 
metrical box  with  provision  for  easy  access  to  working  parts, 
and  ample  means  for  lubrication.  The  great  flexibility  of 
this  construction  is  a  very  important  factor,  as  a  machine  in- 
stalled as  a  belt-driven  lathe  may  be  readily  converted  into 
a  motor-driven  lathe  at  any  future  time — the  motor  being  con- 
nected to  the  driving  shaft  by  gear  or  silent  chain — and  also 
may  be  set  at  any  angle  to  overhead  works,  or  driven  from  the 
floor  below. 

Fig.  2  shows  the  new  18  In.  American  lathe,  driven  through 
this  all-gear  head  by  a  5-h.p.  Crocker  Wheeler  motor,  substan- 
tially mounted  on  brackets  cast  integral  with  the  gear  cover 
and  direct  connected  through  gearing  to  the  driving  shaft  on 


V.\    INTEBESTINU   LINE  OF    MODERN    EAPID-ITIODUCTION    MACHINE   TOOLS,    DESIGNED    TO    ANTICIPATE    THE    REQUIREMENTS    OK    THE    NEW 

HIGH-SPEED   TOOL    STEELS. — AMERICAN    TOOL   WORKS    COMPANY. 


We  are  enabled  to  present  herewith  some  representative  il- 

strations  of  this  excellent  line,  from  which  an  idea  may  be 

ined  of  their  leading  features.    Four  of  the  important  new 

signs   of  the   "American"   lathe   and   the  new   "American" 

uner  are  illusti-ated  in  the  accompanying  half  page  view, 

id  in   a  separate  engrj^ving  is  shown   the  new   "American" 

aper,  with  an  excellent  design  of  variable-speed  drive. 

Fig.  1  is  an  illustration  of  the  new  design  of  "American" 

the  with  an  all-gear  head,  obviating  the  use  of  cone  pulleys 

itirely  for  obtaining  changes  of  speed.     This  tool  may  be 

ranged  for  either  belt  driving  or  the  motor  drive;   in  this 

se  it  is  shown  equipped  for  belt  driving.    The  headstock  is 

•"omplete  unit,  to  which  any  type  of  motor,  constant  or  vari- 

le  speed,  single  or  multiple  voltage,  may  be  readily  connected, 

■^  setting  the  motor  either  on  top  or  at  the  rear  of  the  gear 

'Sing.    The  construction  is  very  simple  and  powerful;   only 

X  gears  are  required  for  the  mechanical  speed  changes,  the 


the  all  gear  head.  This  all  gear  head  gives  a  wide  range  of 
speeds  to  the  spindle  also.  The  controller  is  located  at  the 
back  of  the  leg  and  is  actuated  by  the  crank  handle  at  the 
right  hand  side  of  the  carriage. 

Fig.  3  shows  one  of  the  20  in.  American  lathes,  with  the 
same  construction  of  all  gear  head,  but  here  driven  by  a  3-h.p. 
Northern  motqr,  which,  in  this  instance,  is  connected  to  the 
first  driving  shaft  of  the  all  gear  head  through  a  Morse  silent 
chain.  The  controller  is  attached  to  the  underside  of  the  bed 
where  it  is.  as  in  the  other  instance,  entirely  out  of  the  way 
and  yet  readily  accessible.  It  is  similarly  actuated  by  a  crank 
handle  at  the  right  hand  of  the  carriage.  The  manipulation 
of  this  handle  starts,  stops  or  reverses  the  machine,  and  a 
slight  movement  of  same  will  increase  the  speed  of  the  spindle 
by  a  small  Increment  over  the  preceding  speed.  Thus  the 
four  fundamental  speeds  obtained  through  the  all  gear  head, 
which  on  this  lathe  has  a  range  of  from  5  to  322  r.p.m.,  are 
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bupplemented  by  a  great  number  of  minute  variations  of  speed 
obtained  through  the  conti^oller  electrically.  By  actual  tests  on 
the  20  in.  lathe,  twenty-three  distinct  changes  of  speed  are 
chained  through  the  controller,  and  this,  with  the  four  changes 
through  the  all  gear  head,  gives  a  range  of  92  speeds  at  the 
spindle  of  the  lathe. 

Fig.  5  presents  a  view  of  the  heavy  36  in.  engine  lathe 
equipped  with  all  gear  head  of  the  same  general  construction, 
driven  by  a  Northern  motor,  which  is  in  this  instance  substan- 
tially mounted  on  a  stand  back  of  the  head,  and  connected 
to  the  driving  shaft  through  a  Morse  silent  chain.  In  view 
of  the  heavy  nature  of  the  lathe  and  the  extensive  use  of  such 
tools  in  various  railroad  shops,  we  believe  that  this  illustra- 
tion will  be  of  unusual  interest  to  many  of  our  mechanical 
readers  who  are  interested  in  railroad  shop  work. 

Fig.  4  presents  an  illustration  of  the  interesting  new  design 
of  the  "American"  planer.  This  tool  is  the  33  in.  size,  and  is 
equipped  for  motor  driving,  the  motor  being  located  upon  an 
extension  housing  and  driven  through  a  silent  chain.     It  is 


The  stroke  of  the  ram  is  positive  and  has  ten  rates  of  sy.  [ 

ranging  from  8  to  98.     Length  of  stroke  may  be  changer  at 

will  without  stopping  the  machine,  through  the  handwheel  u 
the  side  of  the  column. 


HG.    H. — TlIE    NEW    "AMKRICAN"    SHAPEB,    SHOWING    AN    EXCKLLENT 
APPLICATION  OF   MOTOR  DRIVING. 

of  an  extra  heavy  design;  the  bed  is  of  deep  pattern, 
extra  wide  between  the  Vs,  thoroughly  braced  by  box  cross 
girts  at  short  intervals,  and  rigidly  supported  by  heavy  legs. 
It  is  made  unusually  long  in  proportion  to  table  length,  leaving 
but  little  overhang  to  table  when  planing  at  full  length.  The 
rentral  portion,  where  the  gears  are  mounted  and  where  the 
strain  is  heaviest,  is  strongly  reinforced.  The  Vs  are  wide, 
giving  gooil  wearing  surface,  are  scraped  their  entire  length  to 
a  perfect  fit. 

The  table  has  ample  proportions.  T-slots  extend  its  entire 
length,  and  are  planed  from  the  solid,  with  very  liberal  allow- 
an<  e  of  metal  around  them,  to  obviate  all  spring  from  clamping. 
It  is  equipped  with  improved  dirt-proof  feature,  which  com- 
pletely protects  the  Vs  from  dirt  and  chips.  A  safety  locking 
device  prevents  the  table  from  starting  before  the  operator  is 
ready  and  back  dogs  are  so  arranged  that  the  table  can  be  run 
from  under  the  tool  for  examination  of  work. 

The  photograph  of  the  shaper.  Fig.  6,  shows  one  of  the  18  In. 
American  back  geared  crank  shapers,  driven  by  a  5-h.p. 
Crocker-Wheeler  motor,  which  is  mounted  on  a  substantial 
base  cast  integral  with  the  shaper  base,  and  direct  connected 
to  gearing.  The  controller  is  located,  as  shown  at  the  top  of 
the  column,  readily  at  the  hand  of  the  operator. 

This  shaper  has  also  many  features  of  value.  The  column  is 
unusually  deep  and  wide,  tapering  slightly  towards  the  top. 
giving  the  machine  a  neat  and  substantial  appearance.  It  Is 
strongly  braced  internally,  the  braces  being  so  disposed  as 
to  meet  the  heaviest  strains,  and  projects  both  front  and  rear. 


MOTOR  DRIVEN    18-INCH  LATHE. 


While  a  great  deal  has  been  published  recently  illustrat 
and   describing   motor   drives  applied   to   machine  tools,  < 
stant  progress  is  being  made  in  the  designing  of  new  tooln 
accommodate  motor  drives  and  in  the  modification  of  old  i' 
for  the  same  purpose.     One  of  these  latter  instances  is  il 
trated  in  this  photograph,  showing  an  18-inch  Le  Blond  si 
cutting  lathe  driven  by  a  size  5  I  shunt-wound  Crocker- Whf 
motor.    The  motor  is  supported  on  a  special  housing  and 
drive  is  by  means  of  a  Morse  silent  chain  from  the  motor  si 
to  the  main  lathe  spindle.    The  speed  control  is  acconiplisi 
l)y  the  Crocker-Wheeler  multiple  system,  using  in  this  cas' 
size  40  M.F.  21  controller,  giving  a  range  with  the  control 
of  21  speeds.    Only  a  portion  of  this  range  is  used  as  worki 
speeds,  the  entire  range  of  the  tool  being  increased  by  a  dou 
back  gear  attachment  which  permits  a  total  speed  rangi' 
*from  410  r.p.m.  of  the  spindle  to  o.75  r.p.m. 


18-IN.    LE    BLOND    LATHE    DRIVEN    BY    CBOCKER-WHEELEB    MOTOR 

With  this  entire  range  three  runs  of  gearing  are  providti: 
one  being  direct  and  the  other  two  through  back  gears.    Ea'  ' 
of  these  various  runs  is  controlled  by  a  friction  clutch,  tl" 
lever   for   operating  which    is   located   in    front   of   the   he;' 
stock.     About  40  speeds  are  provided  with  2.8  h.p.,  availal> 
at  any  speed  between  20  and  410  r.p.m.  of  the  spindle.     F' 
the  heaviest  working  range  of  the  tool,  however,  namely, 
to  124  r.p.m.,  3.4-h.p.  is  available. 

The  whole  equipment  is  well  laid  out,  the  speed  chan^ 
are  accomplished  quickly  and  easily,  and  the  strength  of  mot 
and  gearing  is  sufficient  to  accommodate  cutting  speeds 
cast  iron  and  soft  steel  of  70  ft.  per  minute.     One  promiiu 
feature  of  the  Crocker-Wheeler  multiple-voltage  system  is  tli 
it  affords  speeds  to  properly  use  these  high  cutting  speeds  an 
gives  ample  power  at  all  speeds  without  an  excessively  lar- 
motor. 


Mr.  Edwin  T.  James,  master  mechanic  of  the  T.ehigh  Vali- 
at  Buffalo,  has  been  appointed  shop  superintendent  in  char, 
of  the  extensive  new  shops  of  this  road  at  Sayre,  Pa.,  reportin 
direct  to  Mr.  A.  E.  Mitchell,  superintendent  of  motive  powe 
Mr.  James  entered  the  service  of  this  road  in  1876  as  a  m; 
chinist  at  Easton.  and   has  passed  through   the  positions  f 
round  house  foreman,  general  foreman  and  master  mechani' 
This  is  a  particularly  pleasing   and   significant   appointmen' 
pleasing  because  of  the  opportunity  which  comes  to  an  efficien 
officer,  who  has  been  long  in  the  service  of  this  company,  an 
it  is  significant  of  a  change  in  organization,  necessitated  b: 
the  large  modern  shop  plant. 
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PUBLICATIONS. 


WiRK  Rope  Lubkication. — A  pamphlet  is  issued  by  the  Joseph 
I  xon  Crnrible  Company,  Jersey  City,  N.  J.,  describing  the  wearing 
,  wire  rope  and  indicating  methods  of  properly  lubricating  it  by 
I    ans  of  their  rope  dressing,  which  lubricates  but  does  not  collect 

.    st.  and  prevents  rust. 

— . —  « 

riNTSCH  Light  Steam  Heat. — The  Safety  Car  Heating  & 
;    ,'hting  Company  have  issued  memorandum  booklets  for  distribu- 

.n  among  visitors  to  their  exhibits  at  the  World's  Fair  in  St. 
i  luis.  These  serve  to  locate  the  exhibits  of  this  company.  They 
.  'iistrate  some  of  tlioir  .spocialties  and  also  provide  convenient 
I  iinorandum  pages  for  notices  concerning  the  exposition. 


Skyught  Glazing. — A  pamphlet  on  the  Halliwell  system  of 
-ivyliglit  and  glass  roof  con.struction  has  been  received  from  Josephus 
Ilenty,  215  Randolph  avenue,  Jersey  City,  N.  J.  It  illustrates  and 
liiscribes  the  construction  as  applied  to  very  large  roofs  of  well- 
fxiiown  manufacturing  establi.shments,  foundries,  machine  shops  and 
r.iiiroad  stations. 

Piso  Ventilating  Fans. — The  American  Blower  Company,  of 
IVtroit,  have  Lssued  a  catalogue,  No.  161,  illustrating  their  "A  B  C" 
liix-  ventilating  fans  for  mechanical  draught  apparatus,  exhausting, 
tiir  dry  kilns,  heat  apparatus,  and  dust  separators.  The  long  ex- 
perience of  this  company  gives  confidence  to  thase  who  consult 
I  hem  in  their  specialty,  and  this  pamphlet,  which  gives  details  and 
■  limensions.  will  be  found  valuable  in  iireparing  designs  for  ai)pa- 
ratus  of  this  <'haracter.  Copies  of  the  pamphlet  will  be  sent  upon 
application. 

.\  Bird's  Eyi:  Vikw  of  Lake  Winnipesaukee. — Tlie  numerous 
vacationists  who  annually  journey  to  Lake  Winnipesaukoe,  and 
ilio.se  persons  intending  to  take  a  vacation  in  this  .section,  will  be 
iii(erested  in  the  new  publication  Lssued  by  the  Pas.senger  Depart- 
ment. Boston  &  Maine  Railroad.  Boston.  It  is  a  bird's  eye  view  of 
hake  Winnij)e.saukee,  the  different  glens  and  coves  on  the  lake  and 
I  he  lnindre<ls  of  islands.  Eacli  mountain  peak,  island  and  cove 
s  numbered  and  at  the  bottom  is  a  table  {jivinj;  the  name  of  each 
iinmber.  This  map  is  interesting  and  u.seful  in  furnishing  one 
"ith  the  geography  of  the  lake,  and  prosjiective  vacationists  and 
\'ew  Hampshire  enthusiasts  shoidd  send  six  cents  in  stamps  to  the 
•  Jeueral  Pa.s.senger  Department,  Boston  &  Maine  Railroad.  Boston. 
for   i(. 


SotT  Wateu. — Under  this  title  a  large  water-softening  installa- 

lion.  with  a  total  treating  cajjacity  of  .SIS.OOO  gallons  iier  hour,  is 

described  in  a  handsome  pamphlet  by  the  Kennicott  Water  Softener 

•'oiiipany.  Railway  Exchange.  Chicago.     It  is  a  reprint  of  the  series 

'if  articles  from  the  Ameutcan  ENfiiNEEB  ANn  Railroad  .Toubnal 

'N'scribing  the  installation  of  their  water  softeners  upon  the  Pitts- 

'•urjr  &  Lake  Erie  Railroad.     The  pamphlet  is  of  great  importance 

■n  railroad  officials    in  that  it  describes  the  complete  equipment  of 

the  entire  railroad   with   water  softeners  to  such  an   extent  as  to 

•ender  it  unnecessary  for  any  of  the  locomotives  on  the  road  to  use 

■'ther   than    treated   water.      The   articles    were   prepared    for    this 

iotnnal  with  great  care  and  by  aid  of  the  officials  of  the  railroad 

who  were  directly  responsible  for  the  installation.     We  consider  it 

lie  most  definitely  valuable   work  on   the  subject  of  water  .soften- 

iiL'  thus  far  available.     The  Kennicott  Company  has  done  a  ser- 

Ke  to  the  railroads  in  distributing  this  valuable  and  handsome 

lamphlet. 


'ngineers'  .\rithmetic,  by  Fred  H.  Culvin  and  W.  L.  Cheney.  Pub- 
lished by  the  Derrey-Cidlard  Companv.  250  Broadwav,  New 
York.     1904;  price  .50  cent.s. 

This  little  book  is  intended  to  give  the  foimdation  principle  of 
•ich  calculations  as  an  engineer  is  likely  to  need.  It  is  similar  in 
!.s  scope  to  Machine  Shop  Arithmetic  and  employs  the  same  meth- 
ds.  It  contains  rules  for  horse  power,  proportions  of  boilers,  explain.s 
'idicator  diagrams  and  includes  a  number  of  convenient  tables.  It 
-  for  men  who  operate  steam  engines  and  have  charge  of  steam 
"ilers. 


^ew  York  Air  Brake  Catechism,  by  R.  H.  Blackall.  author  of  the 
Westinghouse  Air  Brake  Catechism.  Norman  W.  Henley  Pub- 
lishing Company,  132  Nassau  street.  New  York,  1904.  Price, 
•rl.2o. 

Tills  is  the  only  complete  treatise  on  the  New  York  air  brake  and 

t  signalling  practice,  giving  a  detailed  description  of  all  the  parts, 

'eir  operation  and  troubles.     It  includes  a  full  description,  by  aid 


of  illustrations,  of  the  plain  and  quick  action  triple  valves,  duplex 
valves,  duplex  pump,  pump  governor,  brake  and  retaining  valves, 
and  of  the  detailed  parts  of  this  br/ike  system,  inclading  the  en- 
gineer's valve.  The  book  also  treats  in  special  chapters  the  sub- 
ject of  piston  travel,  systems  of  leverage,  water  brake,  piping  and 
train  handling.  The  author  of  this  book  is  so  well  known  through 
his  previous  work  on  the  Westinghouse  air  brake  as  to  render  it 
unnecessary  to  say  more  of  the  present  work  except  to  indicate  that 
it  has  received  his  usual  careful  and  thorough  treatment.  A  care- 
ful examination  of  the  book  fails  to  reveal  any  omLssioas.  It  is  a 
guide  to  the  New  York  air  brake,  whi<'h  will  be  specially  valuable 
to  everyone  having  to  do  with  the  brake,  particularly  tha<«e  in  road 
.service  who  are  expected  to  pass  examinations  as  to  their  knowl- 
edge of  the  brake  and  its  operation. 


Appleton's  Encyclopaedia  of  Applied  Mechanics.     E>lited  by  Park 
Benjamin. 

Norman    W.    Ilenley    Puhli.'^hing    Company.    1^    Na.ssau    street. 

New  York,  offer  this  encyclopaedia  in  a  .«!et  of  three  fully  illu.strated 

volumes,  handsomely  bound   in  half  morocco,  for  the  special   price 

of  .512.     Each  volume  contains  over  900  pages  and  nearly  S.OOO  en- 

sravings.    Heretofore  the  publisher's  price  h.is  never  been  less  than 

.<22..50.  and  it  has  been  sold  only  by  sulv^cription.     Tlie  writers  of 

the   special    articles    are    the    best    known    experts    in    the    vnriou>< 

branches  of  applied  mechanics,  including  names  which  are  known 

all  over  the  world. 


Railroad    Master    Blacksmiths'    As.sociation.       Proceedings    of   the 
Eleventh   Annual  Convention.   Held  at  Buffalo.   .\uj:ust.   1903. 
Edited  by  the  Secretary.  A.  L.  Woodworth,  Lima.  Ohio. 
Tills  volume  contains  n  number  of  excellent  papers  and  reports 
relating  to  blacksmith  shop  practice  in  railroad  work.      Making  and 
repairing  of  locomotive   frames,    piecework   vs.   day    work,   oil    fur- 
naces, spring   furnaces,   dies   for   bulldo/er   work,   tool   steel,  case- 
hardening,  flue  welding  and  spring  making  are  the  most  important 
of  the  .stihjecfs  treated.     This  a-'iso*  iaf  ion  is  an   important  one,  and 
its    records    are    becoming    more    and    more    valuable    as    improved 
methods  are  being  introduced  into  the  smith  .shop.      Every  .sii)>erin- 
teiident  of  motive  power  should  inform  liim.'<elf  with  reference  Ui 
the   work  of  this  organization. 


Twentieth  Century  Lojomotive.s.  By  .Vnjrns  Sinclair  <*nnuiany. 
Published  by  Raihvav  and  Locomotive  Ensineerinc  1  Alaiden 
r.^ane,  N.   Y.,   1004.     Price  .•K.^.OO. 

We  have  just  receive.!  from  the  p!-ess  .-i  copy  of  an  interest inj: 
book  entitled  "Twentieth  Tentury  Ix)comotives."  It  is  a  work  of 
070  pages  and  conforms  to  railway  standard  publication  sizes, 
being  similar  to  the  annual  reports  of  the  M.  M.  and  M.  C.  R.  As- 
sociations. 

The  subject  matter  of  the  book  is  largely  drawn  from  articles 
which  have  appeared  in  Pnihratj  ami  Lorotnotirr  Enninrrring.  Tt 
deals  with  the  designing,  construction,  repairinc:  and  operafinsr 
of  railway  machinery,  and  is  intruded  for  use  by  all  railway  men 
anxious  to  learn  about  railway  machinery,  but  the  book  is  more 
particularly  for  superintendents  of  motive  power,  master  mechanics, 
master  car  builders,  mechanical  engineers,  shop  foremen,  engineers, 
firemen  and  trainmen.  '':,\  '''■:''''■:■  ■■'^^ 

Among  the  subjects  dealt  with  are  first  principles,  steam  and 
motive  power,  workshop  operations.  lo<omotive  boiler  construction, 
compoimd  locomotives,  operating  locomotives,  valve  motion.  for«"es 
involved  in  train  movements,  injectors,  sight  feed  lubricators,  elec- 
tric headlights,  steam  engine  indicators,  machine  tools  and  shop  ap- 
pliances, educational  topics,  miscellaneous  data,  workshop  receipts, 
definitions  of  technical  terms,  illustrated  descriptions  and  dimen- 
sions of  the  various  types  of  modern  locomotives  and  observation 
on   the  Schmidt  superheater. 

Various  tables  and  engineering  data  are  to  bo  found  scattered 
through  the  work  together  with  simple  formulas  for  calculating 
power  and  train  resistance.  The  book  luis  been  carefully  indexed 
and  ready  reference  is  easy  and  satisfactory. 


Mr.  Bleyers  A.  Garrett  has  been  appointed  vice-president  and 
Western  representative  of  the  Farlow  Draft  Gear  Pompany.  with 
headquarters  in  Chicago.  Mr.  Walter  D.  Thomas  h?is  been  ap- 
pointed Southern  representative,  with  headquarters  in  Savannah. 


Mr.  H.  V.  CroU,  who  has  been  in  charge  of  the  Salt  Lake  City. 
Utah,  office  of  the  Allis-Chalmers  Company  for  several  years,  and 
who  was  before  that  the  representative  of  the  E.  P.  .\llis  Company 
at  Spokane.  Wash.,  has  been  appointed  to  the  charge  of  the  Allis- 
Chalmers  office  in  San  Francisco  as  the  succes.sor  of  Mr.  George 
Ames,  who  has  resigned.  Mr.  Croll's  San  Francisco  oflSce  is  62.*^. 
Hayward  Building. 


•.MS 


\Mi;iM(.\\   i;n(ji.\kkh  and  kailhoad  jouijn al 


KU|>pl*»ir*'J»t^<l  Av  *  g>P!it  uuniber  of  niinulc  vari;itions  of  speed 
obtaineil  throujili  rtit-  itHjtroller  olectricaMy.  IJy  attuar testa  on 
tilt*  I'O  in  hithf,  twniiy  thn^e  disthut  cluuij^es  of  speed  are 
obainciJ  tlirouuli  the  loutioller,  and  tlii.s,  with  the  four  cliauKt'S 
liiroitslj  tlic  ail  gear  Fiead.  Rives  a  ran^P  of  95i  speeds  at  the 
spindle  uf  the  iathe. 

I'isr  r,  presents  a  view  of  the  heavy  3U  in.  engine  lathe 
((inipptil  w.i.tli  all  gear  head  of  tl^'  same  ueneral  construction. 
dri\en  liy  a  Xorihern  motor.  \vhi<'Ji  is  in  this  instanre  suljstan- 
tiaJly  ifionnterl  on  a  siandbaefe  pf ;  tiic  hefid.  and  connected 
'II  the  ilrivini;  sihaft  thi<Mis;h  a  Moi'se  silent  ihaiii.  In  view 
<»I  the  heavy  nature  of  the-  lathe  aiid  the  extensive  use  of  sueh 
tools  in  various  rail'"'*''  f^bops,  we  iKjIieve  that  this  ilhi.slra 
MMii  will  I.I  "if  untfSHal  intere»t;to;ii)any  of^^^^(^ 
reatli'iv  whia' are  iuteresteil  in  iiiilroad  shojj  worl. 

Fii;.  4  presents  an  illusniatMtn  of  the  interestiu.^  ni'w  deMi;n 
(»f  tlM"  ■Ameijcan"  plant  r.  This  tool  is  tlie  33  in-  size,  and  is 
•  quipiMd  lor  jnotor  (fi-iving;  tlveniotor  being  Ideated  ui»on  an 
.•jtieiujion  lioiisjng  anti  driven  ilvrotigh  a  silent  chiiin.     It  is 


\  ri'i.K." ATH  > N  or  yifrnMi  dim m  \  < 


i:Xll- IXKNT 


..I  an;  txHa  heavy  design ;  iUc  bod  ia  of  deep  jjaltoiu. 
extra  widf  between  tJie  ys„.lhort>nghJybraecd  by  box  Vross 
lifrtsilt.sborl 'inl«;rvaJs.  and  rigidly  su|>ported  by  heavy  h^gs. 
It  i>i  niadM  unu!^ii.a%,"toi*g  in  itroptM'iion  to  table  leiigUi,:  leaviiif* 
itiit:  l|ti  liaitg  to.taidti^  whpn  plaiwnjj;  al  full  length.     I'he 

.♦nifial  i.(ii:.tiu.  where  (bf  t;ear<;  an^  mounted  ami  where  the 
strain  ii-.  beavfest.  is  strongly  rf'int'on<«d.  The  Vs  an-  wide, 
uiving.good  Avwuibg  sni'fare,  are  scraped  their  entire  length  to 
a  p<'r^*€t  ti' 

The  labb-  !ia-  aiii|>*':  proporiitm^r.'r  slots  eM<iid  its  emir-.' 
irnglh.  aiid'ari-  i>!aued  Iroiii  tlie  soli«l.  with  very  liberal  allow- 
;Ui'  •■  rif  minal  jirobiiil  th«->«i,  til  obviate  all  spring  from  elamping. 
It  is  p't">l»l>ed  Avjtli  improved  dirt-proof  fealnre,  whieh  com- 
pli-fely  proterts  tiie  Ys  frofn  dirt  and cbri**?.  A  saf«'ty  loeliing 
deviee  pn-vetils  the.  table  ft'oin  stari ing  l)efore  the  operator  is 
ready  and  liaelv  dbgij  are  so  arranged  that  the  table  <an  be  run 
from  nndier  the  tool;  for  examination  of  \vorl< 

Th<!  ph«>i>graph  bt  the  shap^r.  Fig.  <1.  shows  one  of  the  IS  in. 
.\mx^ri<an  Itark  geared  <•  rank  shapt-rs,  driven  by  a  r>-b.p 
("rockcrVVheeler  niotor,  which  is  nionnted  on  a  substantial 
l.as.'  .  ast  integral  with  the  shap<^r  base,  and  d4reet  ronneeted 
to  gearing.  The  ervnti'Oflet"  is  lov-ate^l,  as  shown  at  the  top  of 
tjif  tolninu.  r*  adily  at  the  hand  of  the  nperator. 

This  shaper  has  also  many  features  of  value^  The  eolnmn  is 
u»nii=nally  «1*;epaHt1  iv'ide,  tapering  slightly  towards  the  top. 
giving  the  wacTiine  a  neat  and^  substantial  appearance.  It  is 
sfnfnglv  braced  internatU-.  th^  braces  being  so  disposed  as 
'11  ni»t-it  t])c  tnavi'^^   -;f->;4iTi~    :inf]  nrn1ift~  tintb   front   :ini1  rear 


The  stroke  of  the  ram  is  positive  ami  has'ten  rates  otsp' 
ranging  from  8  to  »S.     i^ength  of  strolve  may  be  chau^' 
will  without  stopping  the  machine,  through  theliaudwhi  . 
ihi.'  side  ol  the  column. 

MOTOR   DRIVEN    IS-INCH   LATHE. 

While  a  great  deal  lias  been  publislu  d   leeenlly  Jlbtstir. 
ami   describing   motor   drives  applied    to   maehine   tools. 
Slant  irrogress  is  being  made  in  the  desigiiiug  ofHtw  too 
act  ummodale  iuoior  drives  and  in  the  modilieatiou  Of  <jkl  i- 
itii    the  same  purpose.     One  of  these  latter  instances: ; is  Hr 
iraied  in  tliis  photbgiaph.  showing  an  IS-iueh  J^e  Blond  sf\ 
cutting  lathe  diiveu  by  a  si/.e  .">  1  sliunt-wound  Croclier-Wii. 
motor.    The  motor  is  supported  on  -a  special  housing  au 
drive  is  by  nieans  of  a  MOrSo  sileiit  chain  from  the  motor 
:o  the  main  lathe  spindle.     The  speed  control  is  a^'comp. 
\>y  ilie  Crocker-Wheeler  multiple  system,  ii:;ing  in  Ibis  i  ■ 
«ize.46  M.l'.  -I  (.ontroller,  giving  a  range  with  the  eonli 
if  ill  spectls.    Only  a  portion  of  this  range  is  used  as  wo. 
>|u.'eds,  the  entire  range  of  the  tool  being  iiureased  l»y  a  dt.i 
liaek  gear  attachment    whiiii   permits  a   total   siieed    lans.:. 
i'lfoni  110  r.p.ni   of.  the  spindle  to  u. 75  r.p.m. 


-i.-r 


t 


lSi\    II    iax>XD  J.ATHE  nntvEN  BY  Cll6c;K^:l^w^l:KT.Rrt  MJf)t(>i; 

With  tliis.  entire  range'  tliree.  ru&s  .of  geariiijg  arc  -provixt 
wie  iH-iug  direct  and.  the  other  two  through  back  gears.     Kai. 
of  tbese  various   runs   is  KUitrolleil  l)y  a   frietioii   cliittli    " 
lever    for    operating    wliieh    is    local ed    iii    i'ront,  of    liie    t.- 
stoi'k.     Abont  40  speeds  are  provided,  \vith  2.$JFf;u.|, -ayaibii*' 
at  any  ispeed  between  20  and  410  r.it.jn.  o€  the  spindle.     I 
ili('  btiiViest  xtorkln.c  range  of  tlm^^dol^  "boWeV^,  rjamelyi 
to  l:i4  r.p.m,,  3.-l-h.p.  is  available,;  .     :  •-   ,  ;.\.  f  .;     ■?     '     ;  •;• 

4'he  vi^bote  eiquiiiment  is  \yell.  lajd  oiit,  tHe  «i»eed  ehaqitp 
are a:ec«mpU.shed,<nrick.ly  and  easily*  and  Uie  streiigthof  nb»i 
and  gearing  is  stiffbient  to  aecoiiiuiodate  cuttiim  speeds 
cast  iron  and  soft  steel  of  70  ft.  per  miuufe.  (^)ne  promijc 
feature  of  the  (Voekcr  Wlieeler  mulli|ile-voltage  systenfi  is  H 
it  affords  speeds  to  proporJyqKSf'  the^ohr^h  tutting  spepfb;  a 
gives  ample  power  at  all  spt^ts  withotit.an^^xeessively.^b^^^^ 
motor. 

Mr.  Kdwin  T.;  Jaftles,  mastc^r  meehanie  of  (he  T  ehigh  Vat 
a(   niiffalo.  has  been  appointed  slioit.  suirerintendent  in  <"ha) 
«»f  the  extensive  new  shoj)?  of  this  road  at  Sayre.  Pa.,  reporti  . 
dtreet  to  Mr.  A.  E.  Mitchell,  j'nperintendent  of  motive  powt 
Mr    .Tamen.  entered  the  setvlee  of  this  road  in  1870  as  a- m', 
cbinlst  at   r!aston.   and    has   jiassed   through    the   positions 
round  bouse   foreman,  ueneral  foreman  and  master  meehai' 
This   is   a   particularly    pleasing   atid    sitrnificant    ai»i>ointm' ' 
jdeasing  beeanse  of  the  opportunity  which  eoroes  to- an'  efftelf 
oflRcer.  who  has  bePTi  long  in  the  service  of  thjs  eonipan.v,  a i 
it   is  signifleant  of  a  change  In   organization,  neeefisitated   ^ 
lie-  lai'se  nioilein  shop  plant.  ' 
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PUBLICATIONS. 


\\ii:i;  Hon:  lyimiMi  atio.n.     A   p;miplil<>t   i>  issiinl  l>v  ilio  .Idsopl" 

Mill  CriK  iblc  Compnny.  .Tersoy  ('it\ .  N.  .1..  di-.srribing  tlio  wcMiinp 

wiio  lopo  nrul  indiciiHns  iiu-tliods  of  pro-jwrly  lubruviting  it  by 

-.tns  of  tlioir  i-rtpo  dressing.  whi<-h  lubricates  but  docs  not  follet-t 

>t.,_njid  prevents  rust.  . -v  ;..v     ,;:  .V 

I'lXTSill  Light  Stkam  Hkat.-  'fix*  }^;ifety  (;:ir  Float  in'.;  A: 
^liliiit'  Company  bnve  i.s.sned  niemoniniltini  booklets  f4»r  disfriltu 
II  .iinong  visitors  to  their  ex]iiliil>  .it  tiie  World's  Fair  in  St. 
■iris.  Thfw^  son*  lo  locnto  tbo  oxhibits  of  this  rompany.  Tliey 
i<tr;ite  ^o!ne  of  (lieir  speri;illies  mid  tilso  provide  convc^nioiil 
pii.ir.iiiiiiiiii  i<ai;e>  for  no(i<-es  <-iniceiiiin;i  llie  <\po>.itiiin. 


Skvih.iii  «;i,Ay.HSi!."^A  j>iunph!eV  oil  Hie  llalliwell  .system  of 
ilii;lil  all"!  :;la>s  rool^  eoHstruct ion  has  been  re<ei\ed  from  .1oso|dins 

nix.  'Jl.'»  Itandolpli  aviiine,  Jersey  Tity.  N.  .1,  It  ithisl  r.iie.s  ami 
M  lihes  tiie  .on.strnilion  as  appli^vl  to  vcry^  larj»p  r^wifj<  of  wril- 
lown  nianiif.'oM iiring  e.stablishment.s'.  fom^frip.s,  iua<bili»^  shop.s  and 
1 1  road  stations.  .,     -     \ 


IHf5<'.  Vkn'fii.ating  Fans.— -TFir  Amerkan  Blower  Coiuiciii.v;,  of 

'•  irojt.  ]\:\\o  issued  a  cal.ilosue.  Xo.  K'd,  illiistr.itinc  tlieir  "A  Ti  f"' 
.  v.-iitil.-ilin;:  fans  for  mechnnjialdnuiKlit  apparatus,  oxliaustincf, 
I  <li.\  kihis.  heal  apparatus.  ?iiid.  diLsl.separ.-itors.  The  lonjK  f'x- 
rt(!nee  of  this  eompany  uives  eonlid<'tu'e  to  iho.«<e  \vh<>  <-on.sult 
•  rii  in  their  .specialty,  and  this  pamphlet,  which  gives  details  and 
:ir<-ii.-»ious,  will  he  fouiid  Valuable  in.  pl'ep.-irjnu:  (h'sicn.-^  for  jippa 
iiis  ^^f  this  eh.iracter.  ..Copies  of  the  pamphlet  will  Ik*  .Hent  Hiwti- 

ipHcation.  ."  ^;  ^  ;."  - :   : 


A  15H:n's  Kyi;  Vikw  iy-  TiAKK  WjNNH"K»Ai:Kfci.';   -The  nUHiet^^^^ 

.  .ilionisi.v   w  liM   .innitallv    joMrney   U>   Imko     \vrnnip<*sanki>e.  and 

•>e  j»i-oiis  iiiieiidinu  t<<  l.ilve  a   v.K'jilion  In  ihis  seeiion.  will  !►< 

tete.sfod  in  the  n<'Wpnbne;i lion  i}*sue«'ll»>'  :tV»e  I'ji.sscnger  I>epttr|'- 

.  III.  IJioloii  »^  M.iiii*-  U.iilioad.  F'osloii.      It  i>.  a  biWJ'.s  <>ye  viiMV  of 

iK''    Winn  ipesauki-'.',   Ihe  dill'erciil    i:leii.s  and  i-oves  oil   the  laki'  atid 

liiiiidre<l.s  of  islands.      f'Lieti    mountain   iw'ak.   isFaiMF   an«l   e<n. 

niimberiil  and  .it   the  hot  loin  is  ;i  table  iriviim  the  nante  of  earh 

Miiber.     This    niaji    i.s    iiiiercsiiiiu;   and    ii.seful    in   furnishing:    one 

ilh:l?U'M;reosraph.v  of  file  ,l:(kf>.  aritj  prii.spevfi.ve  A-a<aiionists  nn<l 

■>.''\v  llMiiipshiie  (iithiisiasts  should  send -six  <mts  in  *t;iiniwi  to  the 

'  ■  - •  n e la I  1  •;|.s.s<'n;:i» r  I>«'ii4i.i-| i) will,  I So-^ttuv  tV  .>1.h iue:  Itiii J.i-oa* K .  |V:»>t«*n . 


."soj  I    Waiki;.      Under  thf«  title'a   lariie  w;iter  sofi.niiiu    in-taila- 
•  11.  with  a   total  tre.u  inji  <:i|i.i<i(y  of  .",  |\tMMi  mil|,riiv   |Mr  hum.  is 

■  -.erlhed  in  a  handsome  f kamiddet  hy  the  Kennicott  Water  Softener 
"iiipany.  Itaihva.x    l'i\<  hanue.  < 'hii-.iuo.     Ft  is  a  reprinl  of  the  .series 

'    aHi.  les    from   1  ho   .\\l|  KMA\    I'.\(;I  M;i:it   ANP   IJAlr.lSOAP  .TtMIK.VAI.' 

-;'  ribinu:  iho  in.st.-ilhiiion  of  their  watei*  .s-of tenors  upon  the  I'itts- 
■'lu  ,V:   I,;iUe  I';ric  Itailruad.     The  paiiiplili't   is  of  ureal   importance 

■  liiiiin.td  olliii.ils     in  that   il   d<s<ribe.s  the  eoni|xlef(>  p^piipmont  of 
■  enttro  niilroiid  with   wafer  .softeners  tn^ueh  _an  extent  as  to 

ntler  it  nniie<es-.ary  for  .any  of  the  loeomotive.s  on  the  road  to  n.se 
lier  Ih.in  treated!  water.  'I'he  jirlieles  were  prepared  for  flii.s 
iiriial  wifh  irn-af  care  and  by  aid  of  fhe  offlcial.s  of  the  railroad 
lio  w,>re  directly  responsible  for  the  iastaFlatioh.  We  i-onslder  if 
H'  i,|„..^l  (h>tinilel\  valii.ibl.'  work  on  the  subject  t>f  w.iler  .siifdii 
I-'  thus  far.  available.  The  F\enni.-ott  T'onipany  h:is  done  a  ser 
•    to   Ihe   railroads^  in   di.stribntiny:  Ibis    vabialde  and  hatidsonH' 

"iiphlet.  V   ■    - 


MU'ineer.s'  .\iiibmelic-.  by  l-'red  Fl.^^ilvin  and  W.  L.  Chohoy.  F'nb 
lished  by  Ihe  T>errev-tVdl.ird  (\mi^any.  ,2n<$  Ilroadwav*  New 
York.      1!»0I;  price  fiO  e<-nfs;  ::;;:•       -•    .'    ;  .^ 

This  liill<>  book  i,s  inlemled  to  iive  the  fonnd.-ilion  ririmiplo  of 
"h  tal.iil.ilions  ;is  an  engineer  is  likely  to  tieod.  Ft  is  similar  in 
•  ^lope  lo  .AFaehine  Shop  .\riflimefie  .and  employ.s  the  sami<  me(h- 
'-.  Ft  eontains  rules  for  hor.se  power,  proportions  of  boilers.  ex|dains 
•liealor  diagrams  and  in<lndes  a  niimiier  of  convenienl  t.-ibles.     Ft 

for men  who  operate  steam  ongine.s  and  have  eliarge  of  steam 
■Its.  "y '■:.:■:■::<..■  ^:-. 


'    York  Air  I^rake  rate*'hism.  hy  R.  FI.  FJIackall.  author  of  the 
\Yestini;hoii.so  Air  F'rake  (^ale.hism.     Xonnan  W.  FFenloy  I'ub 
iishinu  <\>mp;iny.  i:',2  Na.siau  street.  New  York.  ^W\.  '  l'ri<e. 

This  is  the  i.iily  <oiopiete  tre.ntise  brt  the  New  York  air  brake  and 
■signalling  practice,  giving  a  detailed  dej^cription  of  all  the  parts. 
ir  operation  . and  troubles.     Ft  iocludes  a  full  description,  by  aid 


of  illusi rations,  of  the  pFaln  .nnd  qniok  a<Iin!>  Iripl--  \.ih<-.  duplex 
\alve^.v  duplex  pnmp,  jmiup  g<ivernor,  brake  and  retaining  valves, 
and  of,  the  detaileiF  parts  of  this  br^ake  s.vxtem.  inebidinjc  tlie  en- 
gineer's valve.  The  tvnok  al.so  treats  in  special  xhiiptera  the  saib 
joft  of  jviv) OH  travel.  s>. stems  of  leverage.,  water  brake,  jiiping  and 
fr.iin  h.-indling",  TIm*  author  of  this  book  is  >-o  well  kti«»wn  Ihrough 
his  previoti.s  work  oa  ,tho  Westinghou.'*e  air  brak*>  ?iH  to  render  it 
nnnec»'.s.sary  to  say  more  of  the  present  work  ex-cep|  fo  indicate  th:it 
it  ha.s  ree4<Hed  hi.s  Hsibil  ♦•aivful  an<l  lliorninrh  cronlment.  ,\  ttirr- 
hiX  oxainiHatif>n  of  the  book  faiFs  to  Teve.il  .any  liinisssions.  ft  Is  a 
trtiide  to  the  Now  York" air  brake.  wh1ih  wifl  Ik>  sjiecially  v.tlualdc 
lo  e\i'ryono  haying  to  do  \\  ilh  tlrt>  brako.  pjirti«+ilarly  those  in  r<».id 
.servi*^  who  are  e.xF9epted  to  pass  exafii ina tions  as  to'  therr  kn-'v,  t 
f^1ge  of  the  iM'ake.artd  its  ofteration. 


.\pph-»<in's  F'iw\Vch>p:iedia  of  .VjMdiod  Mo<'han  I  IditM  t»y  PaHt 

Flenjamin.  ,   . 

.Viirman    \>'.    iTeith'A    fnlili.shing    Cohq»au.v,    i;82..N»i.ss:ni 
Net\-  York,  offer  this  cnc.vi'lojjaodia  in'n  *iot  oC  tht^v  fnlFy.  ilFasTralod 
V<>ltnnes.'handsi>me|v  bound   in   half  m»ir<M-oo,   fV>r  thi>  stioeial   price 
of  SI2.     F'ach  volnnie.coiil.iins;  i.vei  0<>t.»  p.ige.v  jind  neArl.v.S/flM>  on 
'.rra viiidr.s.  .  FFen'fofope  the  pnbltsher'ii  fifMir-e  .H.nK  iwtW  1ii»eh  ie<s  4Fian 
Sl't-V.-in,  :ind   il   ha.s  l»«»en  sold  only  In;  siikscription.     The   wrifene  of 
itie   si>oei:i|    ;irlic-|o.s    nre    the    host    known    oxpcri{?    in    the    .y.Triou 
branches  of  ^-pplied  ino«-hh«)i«"s.  Tneli»dtng  Wanies  whi«d»  are  known 
ail  over  ;the"tvorTd.  ,  -^   -^ 


l{aMro:id'.Ma;stcr    FMn»k.smitbs"    .Vssirielifltt'.ii         I'r.., . .  .it:  _  ih, 

i:re\enib   Annual  Conv.nJion,   Field  ai    r.iitTalo.  Auunsi.:  HWy. 
IMIied  by  the  Seerctary.  \.  F..  Wood  worth,  r.inui..  Ohio,       ' 
Ibis  volnnie  ■<'oii;lains  .-t  rfJMinljor  of  f  xceilont  t»'H*er!*  «nd.  »-epiiri^ 
niatiicjr  ht  bhicksmiJh  slif>p  pntclreo  u\  railroad  work.  ."  Sfakittg  an<l 
rep.iiriii:r  of  loconirytive    franie*;    pief-owork    vs.   <l;iy    work.    <••'    *"■■• 
ua«"os:  .siifing   fnrn.-M-fSi,  dies  fi»r  bulldozor   Woi-k,.'  to/d   sto*') 
hanleni.ngv  floe  widding  aiid  sprina  niaki«i,g 'ar»'  thJ»  most  itnf»orfaM« 
of  tlie  .std»je<ts  tre,-if«iKil.    This  a.«-soci;i<Jr»n"fs  an  tinjSrtrt.int'  one.  mid 
its    r*>*;o|*d.s:  ir.re   tM-«oming^"m  and    (riore   ,>;il»ial»1<'     t^    iioprovM 

uietho»t»  J^rn^■j|^mg  iiitrtMbn-t'd  int«i  <lH'.^Jfn>ili"  <ho].       i  'ijhtUi- 

teiidcnl    of  IliolTve  JMi\A,T    shioild    infofftt   hilU-self    n  ii ! 
l!ie    Work   of   this   org;iniy.;i,tiou.  ■  '  ■   ■ 


'I'ueinieilj  «'eiiiur\  l.«'i-omVitives.  'jJy  .\n.::us  Si.n«|;i»r  I'oiupanv. 
I*iibliv|i,d  by  liailwav  and  l.o<i*moilv.-  I'lii.  liii-,  i-i,i..  1  \f. ;,)..,, 
f-,ani*.  N.-  Y..:  FiWi.     f'rice  >:::5f>t» 

VVe  have  just  roiviv.-d  fi>om  the  pi/'.ss  .;i  j|-.»|iy  .-H,f  ^-tit  biter**vlitts 
1'ook  eutith-d  •"Twentieth  tViitiiry  JV*e«rn»ot'ivrsN.'^"^^^1^^  woi'k  of 

<I7<* ;  iwceK  aiid;  ;<^mfflj-ms    to    railw^iy^  |siaii<UiciF    piddicai  'f>}\    «i/os. 
b.inz  sttni|;ir;ioilte  anntral    rojKki-ts  ofthe  M.,>l..a«d  >1.  «"    P.     \ 
^tH-iati<>ns.-'-'--/:''.^ >/'.,..;    '  i.    .  '-.■,■;  •';  •:•;;'' 

Tile: ;sfihj0*'l  BWi^ieir  O^  ii<  |?MT*i'M  dr»wn 

whieh  Fia ve  ..-ippoared  iji  tfttitimit  t'in^l.Ji'iriiwntiKii  E»mu  1 1 

<h'als  with  the  de.sigmng.  iimstriietion:  repairing  and  opei-ii  Iul- 
ufr.-iilw.iy  rn;ichii|ery,  :md  is  int'  nd.vl  f^.r  n-^-  by  .>1l  railway  ?non 
an\i<«jis  to  lenrii  abf»ni  niilMriVy  liiachiiiory.  bin  the  liook  i»  n^on^ 
paiiitiilarTy  for  siiiy'rintond.til.v  ^.f motive  po\voi\  liia.strr  nK-^-Uani"-. 
master  car  luiihlers.  ine(hani<.al  etiL'ineer.-.  sJioji  for.io^  ii.-  encineor.- 
Irremenv  ;:ind  'Iraiflinetivv 

.\i1iong    the  SubjitLs  .dealt    with    are    lirsi    piin.-ipl.-s.    st.  ^jin    and 
motive  power,  workshop  .«(f»eralittiis.-h«iHnoii\.    tii^ikr  .  nn.-^lK'  (i.xi 
i'*»iitl*0«i.h4  Ifw^tyinotrv'Cls.;  oiM>rj»ti  inMtion. 

ToNolvi-tt   in   train  niovoments,  in  j..  lor.s,  sirfht   f.  <s|    lubrifatoi^..  .-J..!- 
i in«-  JwadUsht s,  sf eatii  engine  iiitliea  1  *ys.  piaelilni'  t4>.r|s  .and  shop  ap 
plian.ef's.  e<bW:;s»tional  topicR,    i)H.seellanoiMis  data,  yvorkshop  ro«vipts. 
defiitition-;   of  lochnical  icnns.    iliustrato*!  descrJ^>t|on.s-  and    dinien 
sj!»tis-of  the  various  fyp<^,of  luodorn   1o.-..-'-<  ■•  •  ^    •>•> '   -.r.     ••  -.i:,," 
oiJ  th^^  fidimidt  snp<^rhoat&i^  : :     ''V 

VarlotLs  tables  and  engitleoring  dnt,a  :irc  fn  bo  found  .se.nicnvl 
Ihjongh;  the  work  together  wilh  slniple  .formnl.ts  f/u-  <aleiilating 
iiower  .-hnd  tr»Liri  resi.st.nnce.  The  ho<^k  b:is  i>eon  cafofuHy  imh-xod 
a^d  read.vV  n^fer^nee  .i.s  easj-  and  siitisfai-fWry . 


.Mr.    Meyers  >v\-<»arrett  !»as  FH'eil   iipjvirnteil  yj«-e-|vrosideiii    ;uid 
Western  reprt'sont alive  of  Ihe:  F;irh)W  F>rsi ft  Oottr  .J(:%>mpany.  with 

beadqinirters    in   Chicago.       Mr.    VValt<M-   FX    Thoip.-i.s   h?is  Iwen    .ip- 
pointed  StMithern  jrepresentativc.  with,  h l..!-    ..-    ;..    Snannnt' 


; /'Mr.  H.  V.  Croll,  who  has  Fxen  in  i^firffie  pf  tk»»  S.'tlt  Tj»iko  City. 
F^tali.  oHice  of  the  AMis-Chalmers  Conip.ifl,v.  for  se\cral  years,  .and 
who  wa.s  befoil'  thiit  the  representative  of  the  K.  "P.  .\llis  Cooipany 
at fj'okrtne.  Wash.,  has  F»eiiMl  appointed  to  the  ch,-frgo  of  tite  Allis- 

Chalmers  office  in  ftan  Fran<  i.s>-o  as  thesncecssor  oJF.Mr.  fT^brg" 
.\m'.s,  who  has  rosigni>»i,  Mr.  CroHV  P:»'-  F'""-'-  .,tfi, .  =  <\'y 
FlayWard:  Building.         "'  1<-M;  . 
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NOTES. 


J.«HOMtrrivt;  &  Machine  Company,  Montbkal. — The  principal 
olfiivs  of  tills  toaipany  have  been  removed  from  the  Street  Railway 
<'haiiibers  to  the  Imperial  liank  lUiildiug,  Victoria  Square,  Mou- 
irtal. 


Waltkb  a.  Zelnickek  Supply  Company. — The  Chicago  office 
of  this  company  has  been  removed  from  the  Old  Colony  building 
to  the  Railway  Exchange  building,  where  suQicicnt  room  has  been 
olilained  for  its  ra|»idiy  increasing  business.  The  ollice  is  in  charge 
of  Mr.  II.  L.  Schamberg. 


The  Canadian  busiue.s.s  of  the  .Mlis-Clialuiers  Coni])any,  which 
nnently  acquired  the  IJuUock  Elei-tric  Manufacturing  Company,  of 
Ciucinnali,  will  hereafter  be  conducted  by  a  new  organiation  bear- 
ing: ill'"  UiUMe  Allis-Clialini  rs  ISiiilock,  Ltd.  The  works  and  piiii- 
cipal  offices  of  this  important  new  Canadian  company  are  in  Mont- 
real. 


The  Pneumatic  Engineering  Company,  of  New  York,  has  just 
.secured  an  order  for  a  large  air  compressor,  to  be  used  in  connec- 
tion with  the  water  works  at  Sherman.  Tex.  The  machine  is  a 
speriiil  Kand-i'orliss  tompres.sor,  with  Tangye  frame,  having  air 
cylindei-s  *J<i  and  V2  x  20,  and  steam  cylinders  U  and  17  x  20,  de- 
>iii:iu'd  for  L'tXJ  pounds  i)er  square  indr  air  pressure. 


The  Kenuicott  Water  Softener  Company  aimoiuices  the  reieijil  of 
;iu  order  for  <»iie  of  their  water  softeners  <»f  ji  capaeily  of  lO.tMMi  im- 
perial ualloiis  fiDui  ilie  <;rtat  Wesu-ru  Kailway  of  J']uy;land  for  the 
water  stati(»n  at  Ahlermaston.  Iterkshire.  and  another  order  for  a 
;!.(MM>  ^al.  niaeliiiie.  fioui  the  Culled  IJjiilroails  of  Vuealau.  This 
louipauy  lias  an  oilice  at  *-".>  (•!.  St.  Helens.  l>oiidon,  and  has  also 
recently  ojseUf'd  an  office  at  7  Kne  .Meyerbeer.  Paris. 

Mr.  .1.  C.  .McQuiston,  formerly  s«»rretary  of  the  \Vestiii;:li<»u.se 
("onipanies'  i>id)lishing  department,  has  l)een  apiM)inted  sujierinten- 
dent,  and  is  the  responsible  head  of  that  deitariment,  having  in 
(liarjre  all  matters  cuiiiwMted  with  advertising.  i>re.s.s  notices  and 
similar  matters  of  mutual  interest  to  the  technical  press  and  the 
West iiighou.se  Comiianies.  In  view  of  the  re.spousible  position  which 
.>Fr.  .Mc4jniston  has  long  held  in  thus  department  and  his  thorough 
knowledge  i>(  the  technical  press,  this  appointment  is  appropriate 
and  titting. 


Ki.AN.NKUV  ISoi.T  Company. — The  Elannery  P.olt  Company.  :{.!!» 
F'ifth  avenue.  Pittsburg.  I'a..  announce  that  the  .services  of  Mr. 
T.  F.  De  (Jarmo  have  been  secured  to  represent  them  in  the  West, 
with  headqiiarlers  in  Chicago.  III.  Mr.  Dc  (J.in.ic  will  give  his  at- 
tention to  the  Tate  Flexible  Stay  P.olt.  wliicn  was  illustrated  in  this 
journal  last   month. 


Fai.i.s  lloi.i.ow  Stay  Polts. — The  Falls  Hollow  Staybolt  Com- 
pany has  just  reci'ived  the  third  large,  order  for  hollow  stay  bolts 
from  the  Norwegian  State  Kailway  during  the  past  year.  This  is 
a  gnitifying  testimonial,  coming  from  Norway  witli  its  reputation 
for  pnwlneing  good  iron.  The.se  stay  bolts  are  made  by  blending 
iron  from  Norway  and  Sweilen  with  a  high  grade  of  native  charcoal 
iron,  producing  the  neccs.sary  tensile  strength  and  other  qualifica- 
tions needed  in  stay  bolt  material. 


Vest  Pcm  ki;t  Map  ok  the  Woisld's  Fair. — The  Rrwlerick  & 
Rascom  Roi)e  Company,  of  St.  Ijonis,  Mo.,  have  issued  a  very  com- 
plete and  authentic  vest  jiocket  map  of  the  World's  Fair  which  will 
l)e  a  valuable  aid  to  visitors,  as  it  shows  methods  of  reaching  the 
fair  from  any  point  in  the  city,  giving  the  location  of  all  buildings 
and  other  points  of  interest  e>n  the  grounds.  Copy  of  the  map  will 
he  mailed  upon  receipt  of  a  2-cent  stamp  sent  to  Mr.  C.  K.  Rascom 
of  this  company.  To  visitors  at  their  exhibit  handsome  souvenir 
blotters  will  be  given  .tt  the  fair.  These  arc  well  gotten  up  and 
very  convenient  for  the  desk. 


The  widespread  interest  that  is  being  taken  by  railroad  master 
mechanics  generally  throughout  the  country,  in  the  all-important 
question  of  proper  machine  tool  equipment  in  the  railroad  shops,  is 
well  indicated  by  the  great  number  and  variety  of  railroads  which 
have  just  closed  orders  with  the  leading  builders  of  railway  ma- 
chine tools.  The  .American  Tool  Works  Company  of  Cincinnati, 
one  of  the  foremast  and  most  progressive  firms  manufacturing  ma- 
chine tools  for  railroad  work,  have  lately  been  furnishing  tools  of 
their  construction  to  such  roads  as  the  New  York  Central,  Pennsyl- 
vania, Central  Railroad  of  New  Jersey,  Big  Four,  Southern.  Bal- 
timore &  Ohio,  Canadian  Pacific.  Missouri  Pacific,  L.  &  N.,  St. 
Louis  &  San  Francisco,  M.,  K.  &  T.,  the  Hocking  Valley,  eta    They 


report  that  the  railroad  majiter  mechanics  are  evidencing  much 
tcrest  in  their  new  all-gear  head  for  motor-driven  lathes,  a  rema, 
able  construction  which   we   take  pleasure   in  presenting   in   oti 
columns.     It  warrants  the  close  attention  and  study  of  all  who  ; 
interested  in  such  questions. 


RABt'OC'K  &  Wilcox  Wateu  Tube  Boilers. — In  a  recent  co 
parative   test  of   Rabcock  &   Wilcox   and   Stirling  boilers   at    i 
power  house  of  the  I'acific  Power  &  Light  Company,  at  Los  .n 
geles,  Cal.,   the   Rabcock  &   Wilcox   boiler  showed  decided  advi. 
tages   over   the   Stirling  boiler  in   a   number   of   different   coun 
These  tests  were  made  by  a  representative  of  the  Pacific  I'owcr 
Light  Company,  and  each  of  the  boiler  companies  were  represent 
by  an  engineer,  the  report  being  signed  by  all  three.     In  the  matt 
of  efficiency  the  Rabcoik  &  Wilcox  boiler  showed  a  gain  of  4.5; 
•j.lO,   7.18  and  2.97   per  cent,   in  four   tests;    the   temperature  i 
escaping  gases  from  the  Balnock  &  Wilcox  boiler  was  lower  th. 
that  of  the  Stirling  boiler  in  all  four  tests,  and  the  evai>orati( 
per  pound  of  oil   (which  wius  used  for  fuel),  from  and  at  212  de;. 
was  in  favor  of  the  Rabcock  &  Wilcox.      In  the  matter  of  efiicieii' 
in  normal  as  well  as  in   forced  working,  the  Babcock  &  Wile 
showed    superiority.       Comiiarativc    records    obiained    under    sii' 
circumstances,   which  are  signed  by  one  independent   and   two   ii 
lerested  engineers,  are  very   rare.     The   Rabcock  &   Wilcox   Con 
pany  are  to  be  congratulated   upon   the  results  of  this   interestii: 
test.   Those  interested  should  i>rocure  complete  records  of  the  test 


RiKIILK   P.KOTIIKKS   Tk.STING    Ma(  IIINK  Co.MPANV,    I'll  I  I.AIlKI.PII  I 

I'a..  report  that  they  have  r«'ceived  an  order  to  design  and  <onstni' 
tor  the  University  of  Illinois  a  vertical-screw  power  testing  ma<-liiii 
(if  t'.iMI,(MM)  lbs.  capaeily.     This  is  the  largest  testing  machine  of  \\< 
t\\)(^  ever  built.     Some  specially  novel   features  will  be  introdiic  < 
which  will  make  it  a  ma«hine  of  advanced  type,      it   is  designed  |i  i 
the  w  id(  st   range  of  ttstiiig  by  tensile,  transverse,  ami  <oiii|iri  s- in' 
.-traias;  and  will  take  in  tritsile  specimens  22  ft.  hmg.  allowing  f" 
20  per  cent,  elongation;  transverse  specimens  10  ft.  long,  and  coni 
piession  specimens  2.'j  ft.  long.     The  machine  will  stand  JiO  ft.  liii;!' 
.iliove  Ihiiir  line,  will  lie  17  ft.  long,  and  nearly  11   ft.  wide:  it   wil 
weigh  about  50  toiLs.     Nearl.y  15  tons  of  sti-el  eastings  will  be  us..: 
in  the  construction  of  this  machine.     The  weighing  beam  is  one  ■  i 
the  spcnial   features  and   is  the  most    improved   type  of  the   Itielii 
dial  screw  beam.     Two  poises  an*  used;  the  forward  poise  can  h 
run  out  till  it  registers  .".(Ml.tKMl  Ib.s..  wlirii  it   will  automatically  r< 
lease  itself;  then  the  olli<  r  jioise  can  be  thrown  in  and  out.  or  if  pi' 
ferred,  both  poi.ses  can  be  run  out  together.     .Ml  the  weight  is  regi^ 
teied  on  the  weighing  beam  and  no  loo.se  weights  are  required,    'llii 
company  also  recently  delivered  to  the  University  of  Illinois  a   I"" 
IKH(-1I>.  testing  ma<hine;  in  addition  to  which  they  have  furnislM- 
the    Simplex    Railway    Appliance    Company,    Hammond,     Ind.. 
.•;(«l,(KlO-il).  car  bolster  testing  macliine.  a   100.000-lb.  spring  testr< 
ami  a  75.000-lb.  dosing  iire.s,s ;  Lafayette  College.  Ea.-tou.  Pa.  wit! 
a  2iiM.iHio-lh.  testing  machine  and  torsional  machine  and  the  Phil 
adelphia  Veneer  &  Lumber  Company,  with  two  Smith  veneer  cm 
ting  machines. 


Chicago  Pneumatic  Tool  Company. — The  litigation  of  tin 
company  against  the  Keller  Company  and  the  Philadelphia  Pnei. 
ma  tic  Tool  Company,  covering  infringement  of  the  Boyer  pnei 
matic  hammer,  has  been  terminated  in  favor  of  the  Chicago  Pnei 
matic  Tool  Company  by  the  granting  of  a  final  decree  for  perpetun 
injunction  and  accounting;  this  decision  declares  the  validity  o 
the  Boyer  patent  and  the  infringement  of  claims  which  were  undo 
litigation.  The  defendants  are  enjoined  from  the  manufacture,  um 
or  sale,  of  i)neumatic  tools  covered  by  these  patents.  The  date  e 
thus  decision  and  injunction  is  April  0,  1904.  In  addition  to  thi 
decision,  .liidge  Hazel,  of  the  I'niti'd  States  Court,  on  .\i»ril  ."'.' 
hand(Hl  down  a  decision  sustaining  the  Moffet  drill  patent,  and  he! 
the  Philadelphia-Keller  drills  to  be  infringements  thereof,  granti" 
the  decree  for  accounting  for  profits  and  damages,  and  injunctio 
prohibiting  the  further  manufacture,  sale  or  use  of  such  drills, 
similar  decision  was  granted  previoius  to  this,  but  it  covered  th 
feed  screw  only,  whereas  the  latter  decision  covers  the  drill  Itseii 
This  decision  is  the  result  of  a  final  hearing  upon  pleadings  an 
full  proofs,  and  it  places  the  Philadelphia  Pneumatic  Tool  Con' 
|)any  under  complete  legal  restraint  whereby  they  are  now  enjoine 
from  manufacturing,  selling,  or  using,  or  permitting,  or  authorizin 
others  to  sell  or  use  such  drills  irrespective  of  whether  they  are,  <' 
are  not,  provided  with  feed  screws,  for  the  sustained  claims  cov« 
the  drill  proper,  irrespective  of  the  feed  screw.  This  decLsion  8< 
cures  to  the  Chicago  Pneumatic  Tool  Company  the  exclusive  righ 
to  manufacture  and  sell,  and  authorize  others  to  sell  and  use  th 
modern  pneumatic  drill,  as  this  company  is  advised  that  all  othe 
pneumatic  drills  on  the  market  infringe  the  sustained  claims  of  tl 
MofiFet  patent,  and  are  completely  within  and  covered  by  thi 
decision. 
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FROM  A  PHOTOGRAPH  OF  FRAMES  DURING  CONSTRUCTION. 
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DE    GLEHN    FOUR-CYLINDER    BALANCED    COMPOUND    LOCOMOTIVE. 

lieur-en-Chef.  Societe  Alsacienne  de  Constructions  Met    j'  •  I"^^»   Builders. 

Illustrated  from  drawings  received  from  Mr.  A.  G.  de  Glehn,    Mulhouse,  Germany. 
The  de  Glehn  Compound  of  the  Pennsylvania  Railroad  was  built  from  these  drawings. 
[This  Locomotive  will  be  tested  on  the  Pennsylvania  Testing  Plant  at  the  St.  Louis  Exposition. 
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This  Loconu)tive  will  be  tested  on  the  Pennsylvania  Testing  Plant  at  the  St.   Louis  Exposition. 
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RAILWAY  SHOPS. 


BY   B.   H.   SOULE. 


XV. 


CONCLUSIONS. 


'I  lie.  Passenger  Car  Repair  Shop.  ^Including  the  Paint  Shop 
(//('  Transfer  Table). — The  latest  installation  is  that  of  the 
Ftiinsylvania  at  Wilmington,  Del.  The  arrangement  is  the 
conventional  one  of  two  buildings  on  opposite  sides  of  an  inter- 
mt'iiiate  transfer  table  pit,  which  is  70  ft.  wide;  on  either  side 
of  I  lie  pit  is  a  space  of  90  ft.  wide  between  edge  of  pit  and  adja- 
cent building,  making  the  distance  between  buildings  250  ft. — 
railitr  far,  considering  the  amount  of  business  which  must  be 
intt  rchanged  between  them;  each  building  is  180  ft.  wide,  and 
intruded  to  hold  two  cars  to  the  track.  The  repair  shop  stalls 
can  !)e  reached  from  either  side  of  the  building,  on  one  side  by 
la(l<ler  tracks  and  on  the  opposite  side  by  the  transfer  table, 
lint  the  paint  shop  stall  tracks  can  be  reached  from  the  transfer 
(at  l'>  side  only.  The  capacity  of  the  plant  is  stated  as  being  75 
coiii-hes  repaired  per  month. 

The  new  Portsmouth,  Va.,  passenger  car  repair  and  paint 
sli'i[)  of  the  Seaboard  Air  Line  Is  a  good  example  of  simple, 
sir;ii«ht-forward  design  and  construction,  where  local  climatic 
( oiuiitions  were  taken  advantage  of,  and  the  cost  of  the  build- 
in!;  kept  down  to  68  cents  per  square  ft.  The  building  is  80  ft. 
wiiie,  with  doors  at  both  ends  of  each  stall  track,  so  that  trucks 
(an  be  moved  outside  the  building  and  repaired,  and  as  above 
implied,  the  stalls  can  be  used  interchangeably  for  both  repair 
wdik  and  paint  work. 

The  Freight  Car  Repair  Shop  and  Yard. — There  have  been 

!-(ime  recent  examples  of  improved   practice;    at  Portsmouth, 

Clio,  the  N.  &  W.  have  laid  out  a  new  double-ended  yard  with 

[•laning  mill   immediately  alongside,  and  a  system  of  cross 

I!  K-ks  for  trucking  lumber. 

The  Scranton,  Pa.,  freight  car  repair  plant  of  the  D.;  L.  &  W. 

as  far  as  known,  the  only  plant  which  has  been  put  up  for 

'  '    exclusive  work  of  freight  car  repairs;   a  group  of  eight 

'"I i Mings  provides  very  complete  facilities;  there  are  two  large 

'     Idings,  each  150x400,  and  each  building  holding  48  cars,  for 

!vy  repairs  or  for  construction,  while  light  repairs  only  have 

''<^  done  in  the  open.  With  such  complete  and  well  arranged 

ilities,  and  with  the  entire  resources  of  the  plant  concen- 

•>'d  on  one  class  of  work,  very  large  output  results  ought  to 

expected. 

rhe  Danville,  111.,  plant  of  the  C.  &  E.  I.  includes  a  single- 

■  "^d  freight  car  repair  yard  with  a  standing  capacity  of  about 

'ars  when  properly  separated;  there  is  no  provision  (other 
'1  the  coach  repair  shop)  for  doing  freight  repair  work 
ter  cover;  the  planing  mill  is  alongside  the  yard,  and  the 

hlne  and  smith  shops  are  not  far  away. 

■  >ie  Planing  Mill.  (Including  the  Cabinet  Shop  and  Lumber 
■'•) — In  rearranging  the  West  Milwaukee  plant  of  the  C. 
^'  St.  P.,  a  stream  was  diverted  and  the  lumber  yard  re- 
'^ged,  the  result  being  an  extremely  ample  and  convenient 
*  which  is  laid  out  on  the  general  basis  which  practice  has 

^pd  out  as  the  best,  although  in  this  particular  case  the 

"  are  spaced  farther  apart  than  usual. 

Power  Plant— At  Moline,  111.,  the  C,  R.  I.  &  P.  have 
'P  a  power  plant  in  connection  with  their  new  shops 
1  has  several  noteworthy  features.  The  Installation  In- 
j  economizers  uid  induced  draft  apparatui  wblcb  nfttural* 


ly  go  together,  but  does  not  Include  condensers,  which  arrange- 
ment provides  for  utilizing  the  waste  heat  from  the  boilers, 
but  not  that  from  the  engines,  but  no  doubt  all  the  exhaust 
steam  will  be  used  for  heating  purposes,  and  possibly  water 
for  condensing  purposes  would  have  been  expensive,  as  the 
pumping  station  supplying  the  plant  is  evidently  very  far 
away,  as  there  is  a  rotary  converter  and  a  step-up  static 
transformer  for  furnishing  power  to  it.  The  induced  draft  ap- 
paratus is  housed  in  a  small  wing,  and  there  is  a  second  one 
covering  the  coal-receiving  hopper,  a  rather  unusual  arrange- 
ment, as  the  majority  of  our  railway  shop  power  plants  are 
simple  rectangles  in  ground  plan  outline;  the  breeching  or 
smoke  flue  is  of  brick,  a  much  better  permanent  arrangement 
than  the  usual  sheet  iron  construction,  which  is  liable  to  cor- 
rosion and  is  apt  to  cause  interruptions  of  boiler  service  when 
renewals  are  required. 

At  Wilmington,  Del.,  the  power  plant  of  the  new  P.  R.  R. 
shops  also  has  interesting  features;  a  track  runs  into  the 
J)oiler  room,  but  at  trestle  height  above  the  floor;  the  coal  is 
dumped  on  the  floor  and  the  boilers  are  hand  fired;  this  ar- 
rangement of  internal  trestle  is  simple  and  direct,  but  is  seldom 
used  in  the  ordinary  form  of  power  plant,  where  the  engine 
room  and  boiler  room  are  side  by  side,  as  it  would  require  the 
width  of  the  building  to  be  increased;  but  at  Wilmington  the 
two  are  end  to  end,  and  the  width  of  the  building  was  fixed  by 
the  engine  room  requirements,  so  that  the  internal  boiler  room 
trestle  could  be  used  to  advantage  and  without  extra  cost  of 
building.  In  this  plant  the  primary  generators  are  alternating, 
although  there  is  a  secondary  direct  current  generator,  in  ad- 
dition to  an  exciter  set;  there  being  also  a  motor  generator,  a 
very  flexible  arrangement  results,  as.  even  With  the  complete 
disablement  of  either  class  of  generating  machinerj',  it  will  still 
be  possible  to  produce  either  or  both  currents  in  limited  quan- 
tity. Three  separate  switchboards  are  installed,  one  for  local 
alternating  current,  one  for  local  direct  current,  and  one  for 
direct  current  used  in  the  signaling  system  of  the  main  tracks. 
The  air  compressing  plant  is  usually  complete,  as  it  supplies 
air  not  only  for  local  use  at  the  shops  but  for  the  electro- 
pneumatic  switch  and  signal  system  as  well;  there  are  special 
after  coolers,  both  air  and  water,  designed  by  the  railroad  com- 
pany and  intended  to  condense  and  precipitate  the  greatest  pos- 
sible proportion  of  the  suspended  moisture,  which  is  sure  to 
cause  trouble  if  allowed  to  pass  into  the  service  pipes,  particu- 
larly those  of  the  signal  system. 

Danville,  111.,  on  the  C.  &  E.  I.,  affords  another  example  of 
recent  power  plant  practice;    here,  on   account  of  coal   being 
cheap  and  water  comparatively  dear,  compound  cylinders  and 
condensers  were  eliminated,  and  only  simple  engines  are  found ; 
moreover,  so  much  confidence  is  felt  in  the  generating  appar- 
atus that  no  spare  units  are  provided,  although  the  power  ac- 
tually installed  is  in  two  units;  direct  current  is  used  through 
out,    power   being   distributed    on    the   two-wire    system    and 
lighting    current    on    the    three-wire.       Here     is     also     found 
the    pnly    known    extensive    applicatioji     (in     railway    shop 
power   plant    practice)    of    the    double    commut  :tor   system 
of  motor  speed  control;  those  motors  which  are  to  be  worked 
at     variable    speeds     have     two     distinct     armature     wind- 
ings, each   connected  to  its  own  commutator,  and  obviously 
these  windings  can  be    so  proportioned  as  to  give  any  desired 
speed  ratios  (within  limits)   when  used  either  one  singly,  the 
other  singly,  or  the  two  together.     In  practice  these  combina- 
tions are  effected  through  a  controller  which  may  be  placed  con- 
veniently to  the  tool  operator,  and  which  is  arranged  to  switch 
in  and  out  such  varying  amounts  of  field  resistance  as  may  be 
required  to  secure  the  necessary  intermediate  steps  of  motor 
speed.     In  this  particular  application   each  controller  is  also 
equipped  with  automatic  cut-outs  for  overloads  and  no  load, 
so  that  the  motor  mechanism  is  well  protected;  it  is  quite  pos- 
sible that  this  and  perhaps  other    installations  of  the   double 
commutator  system  of  motor  speed  control  may  make  it  neces- 
sary to  revise  the  opinion  previously  expressed  that  the  system 
was  too  complicated. 

The  Storehouse. — It  is  stated  that  the  new  gtorehouse  of  the 
Seaboard  Air  Line,  at  Portamoutb.  Va..  ii  one  of  the  largest  in 
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the  South;  it  is  70  ft.  by  225  ft.  and  two  stories;  it  has  ample 
platforms,  which  are  supported  by  earth  filling,  now  planked 
over,  but  later,  when  renewal  is  necessary,  to  be  cemented; 
the  walls  up  to  the  level  of  the  first  floor  window  sills  are  of 
brick,  but  above  that  are  corrugated  galvanized  iron  on  wooden 
framing;  the  roof  is  gravel;  the  whole  making  a  very  satisfac- 
tory, and  also  a  very  cheap,  building. 

At  Wilmington  the  storehouse  and  office  are  combined,  but  at 
Danville  they  are  separate. 

The  Foundry. — A  recognized  authority  on  foundry  practice 
has  recently  stated  that  the  best  arrangement  for  taking  cupola 
supplies  up  to  the  charging  platform  was  a  single  hydraulic 
lift  for  plants  turning  out  not  over  50  tons  of  castings  per  day. 
and  a  double,  balanced,  steam  or  electric  elevator  for  plants  of 
greater  output.  A  recent  improvement  in  foundry  equipment  is 
the  centrifugal  sand  mixer,  electric  driven,  which  yields  an  out- 
put as  high  as  5  tons  per  hour;  ordinarily,  however,  this  would 
be  used  only  where  a  better  grade  of  castings  was  required. 

The  Roundhouse. — An  examination  of  the  new  roundhouse  of 
the  Pennsylvania  at  Wilmington,  Del.,  will   disclose  several 
noteworthy  features;  the  span,  out  to  out  of  walls,  is  close  to 
90  ft.,  which  is  equal  to  the  maximum  of  those  previously  list- 
ed; this  dimension  is  so  liberal,  and  the  chances  of  any  consid- 
erable increase  in  the  over-all  length  of  locomotives  is  so  re- 
mote, that  it  is  likely  to  remain  a  maximum  for  some  time  to 
come,  although  the  justification  for  it  is  so  complete  that  it  Is 
prol)able  that  it  will  become  almost  standard  for  the  future. 
The  turntable  diameter  is  75  ft,  as  against  the  maximum  of  80 
ft.  at  three  B.  &  O.  points  previously  listed;  this  is  one  of  the 
lightest  roundhouses  yet  built;  others  have  had  as  high  outer 
walls,  but  none  have  had  as  large  a  percentage  of  window  open- 
ings; the  provision  of  a  traveling  crane  runway  in  the  outer 
circle  is  the  first  case  in  railroad  practice,  but  was  probably 
based  on  the  precedent  established  by  the  Baldwin  Locomotive 
Works    in    their    new    Twenty-seventh    street    (Philadelphia) 
roundhouse.    In  this  case  smoke  jacks  are  dispensed  with  and 
a  continuous  slatted  ventilator  in  the  peak  is  substituted,  but 
patented  systems  have  been  devised  by  which  traveling  cranes 
and  smoke  jacks  may  be  used  in  combination;  the  smoke  jack, 
being  both  telescopic  and  jointed,  may  be  drawn  up  and  swung 
out  of  the  way  to  allow  the  crane  to  pass.    The  feature  of  great- 
est novelty,  however,  is  the  provision  of  two  inspection  pits  on 
the  tracks  approaching  the  ash  pits,  each  of  these  pits  being  80 
ft.  long;  they  are  about  4  ft.  deep,  properly  drained  and  lighted 
(electrically)  and  are  entered  from  either  side,  at  the  center,  by 
transverse  steps  formed  in  concrete;   the  idea  is  that  proper 
and  thorough  inspection  can  be  made  while  the  engineman  is 
present,  and  necessary  repair  work  anticipated  and  arranged 
for  while  the  engine  is  on  the  ash  pit:  in  some  cases  it  will  hap- 
pen that  no  work  is  required,  and  in  such  cases  the  engine,  if 
bjisiness  is  pressing  and  power  is  in  demand,  may  be  supplied 
with  coal  and  water,  turned,  and  started  out  again,  without  en- 
tering the  roundhouse  at  all. 

At  Danville  the  new  C.  &  E.  I.  roundhouse  has  an  out  to  out 
span  of  over  85  ft.;  but  in  this  case  a  low  flat  roof,  supported  by 
circular  cast  iron  columns  is  used;  the  house  is  heated  by  the 
fan  system  and  well  lighted  electrically;  the  turntable  is  75  ft. 
diameter. 

The  iMyo-ut. — The  original  article  having  been  published  in 
the  May  issue,  there  is  little  to  add,  but  a  comparison  of  the 
layouts  at  Wilmington  and  Danville  is  instructive.  At  Wil- 
mington the  shop  buildlfigs  are  grouped  as  a  unit  or  complete 
plant,  while  the  roundhouse  is  isolated,  being  perhaps  1,200  ft, 
(on  the  average)  from  the  departments  with  which  it  has  inti- 
mate relations,  as,  for  instance,  the  storehouse,  erecting,  ma- 
rhine.  boiler,  and  smith  shops;  the  roundhouse  has  a  few  ma- 
chine tools  as  an  offset  to  this.  At  Danville,  on  the  other  hand, 
the  roundhouse  is  the  centre  of  the  group,  the  other  depart- 
ments (above  listed)  being  ranged  approximately  in  a  circle 
about,  and  equidistant  from  it;  the  oar  shop  buildings,  the 
power  plant,  and  the  planing  mill,  being  given  locations  farther 
away. 

General. — It  is  noticed  that  shop  buildings  are  sometimes 
figured  to  even  feet  in  their  outside  dimensions,  and  some- 


times to  even  feet  in  their  inside  dimensions,  in  which  lai    r 
case  the  outside  dimensions  will  almost  always  involve  inct  s, 
and    in   many   cases   fractions   of   inches.      As   a    problem 
shop  design  always  begins  with  the  layout,  and  as  the  groi 
areas  covered  by  the  several  buildings  are  essential  factors 
the  problem  all  through,  there  is  every  reason  why  even  t 
outside  dimensions  should  be  used;  when  the  cross  sections  ; 
taken  up  it  is  just  as  convenient  to  start  with  an  even  outs 
as  with  an  even  inside  span;  in  some  cases  neither  the  outs 
nor  the  inside  dimensions  can  be  expressed  without  resort 
inches  and  fractions,  and  it  is  probable  that  in  such  cases  ' 
structural  engineer  has  taken  even  feet  for  his  roof  span,  m; 
ing  all  other  principal  dimensions  come  out  uneven.     But  tl  i 
is  a  final  plea  for  the  uniform  use  of  even  feet  outside  dim'  i 
sions. 


TEST  OF  THE  EFFECT  OF   INCREASING    BOILER  PRE  j. 
SURE  ON  THE  LIFE  OF  A  STAY-BOLT.* 


BY    MILTON    J.    PHILLIPS. 


As  the  stay-bolt  is  one  of  the  weak  parts  of  the  modern  lor  >. 
motive  boiler,  and  as  much  fear  has  been  entertained  by  d> 
signers  on  the  effect  of  increasing  boiler  pressures  on  the  liro 
of  the  stay-bolts,  a  test  was  made  to  show  the  effect  of  increa  ■ 
ing  boiler  pressure. 

With  varying  boiler  pressures  we  have  only  one  variabh  , 
as  it  is  common  practice  to  give  stay-bolts  a  constant  load  p<  r 
square  inch  at  root  of  the  threads,  irrespective  of  boiler  pres- 
sure', thus  the  only  variable  is  the  temperature,  which  varies 
with  the  boiler  pressure.  It  is  a  well-known  fact  that  sta\ 
bolts  do  not  fail  in  tension,  but  that  they  fail  due  to  bendin.,' 
( aused  by  the  travel  of  the  fire-sheet  of  the  locomotive  boil<  t 
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MEX^HANISM. 

relative  to  the  outer  sheet  or  shell.  That  these  sheets  have  a 
relative  movement  was  shown  by  a  series  of  experiments  con 
ducted  on  the  Western  Railway  of  France  in  1894,  and  re 
ported  in  the  Amekican  Engineeb  and  Railkoad  Journal,  1894 
page  114;  also  in  the  same  journal  in  i897,  page  319,  is  p 
report  upon  the  same  subject,  which  says  that  most  of  thf 
broken  bolts  are  found  on  the  curved  portions  of  side  sheets^^ 
and  at  the  corners  where  the  movement  is  greatest. 

Though  stay-bolts  have  been  given  only  a  load  of  from  5,00^ 
to  0,000  lbs.  per  square  inch,  giving  them  a  factor  of  safetv 
of  from  8  to  10,  it  has  come  to  be  recognized  for  some  timf 
past  that  the  tensile  test  is  but  a  poor  test,  and  that  som* 
form  of  bending  test  is  better.  Several  tests  of  this  kind  arf 
in  use,  as,  for  example,  the  doubling  test  of  the  Baldwin  Loco 
motive  Works  and  the  vibrating  test  of  the  Pennsylvania  Rail 
road,  where  one  end  of  the  bolt  Is  held  rigid  and  the  othei 


*  Thesis  text,  Sibley  CoUega,  Cornell  University,  Ithaca,  N.  Y. 
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back  and  forth  ^  in.  off  center  until  fracture  occurs. 

he  only  thing  to  be  done  to  ascertain  the  effect  of  in- 

,g  boiler  pressures  on  the  life  of  stay-bolts  was  to  build 

aine  to  duplicate  as  far  as  possible  actual  conditions 

.ry  the  temperature. 


LOG     OF     STATBOL.T     TEST. 


Boiler  Pressure,  Temperature, 

Te      Vo.             Lbs.  Per  Sq.  In.  Degrees  F. 

160  365.5 

150  365.5 

176  377.1 

175  377.1 

200  387.5 

225  397.0 

300  421.7 

;  »;                             350  436.3 

}v->4is  about  1-16  in.  long. 

2h  .vas  alwut  %   in.  short. 
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TENSILE    TEST    OF    BOLTS. 

/—Ultimate  Strength--, 

Diam.  in     Sectional         Total  Lbs.  Per 

Inches.  Area  Lbs.  Sq.  In. 

.5764     .2604     15,300     58.800 

.6       .2827     15.690     55,500 

IK.SSILE    TESTS    OF    TAYLOR    IRON    ROUND    BARS. 

t?i;  '=■ 


Vibrations. 
2,760 
3,389 
2,860 
2.205 
2,900 
2,949 
3.778 
3.933 


-Elongation  in  %-^ 


Inches. 
.71 
.72 


Per  Cent. 
35.5 
36.1 


Elastic    Limit         Ultimate    Strength 

Total  Lbs.  Lbs,  per    Total  Lbs.  Lbs.  per 
Sq.  In.  Sq.  In. 


30  INS.  LONG. 

Appear- 


1  on    .785    25,070  31.940    42.710    54,410 

1.01    .801    28,580  35,680    42.250    52.750 

.9.S    .679    23.700  34,900    36.160    53,250 

Report  of  tests  made  at  Watertown  Arsenal  for  B. 
Boston,    Mass. 
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The  conditions  to  duplicate  were  to  hold  the  stay-bolt  in 
boiler  plate,  outer  plate  thicker  than  inner,  stay-bolt  to  be 
subjected  to  constant  tensile  load,  inner  plate  to  move  relative 
to  outer  plate;  outer  plate  to  be  fairly  rigid;  inner  plate  to 
be  as  free  to  bend  as  it  is  when  hot,  and  to  provide  two  fur- 
ther conditions  of  the  machine,  namely,  the  bolt  to  be  held 
in  the  same  manner  each  time,  with  the  same  rigidity,  and  the 
bolt  to  bend  in  the  same  way  relative  to  the  piling  of  the  iron. 
Of  course,  these  la.st  two  ronciitions  are  not  met  in  artiial 
practice,  but  had  to  be  maintained  to  make  but  one  variable 
for  the  test. 

The  above  conditions  were  maintained  in  the  machine  used. 
The  outer  plate  was  bolted  over  a  4  x  4-in.  hole  in  the  end  of 
the  box.  The  outer  plate  was  ^-in.  plate,  while  the  inner 
was  %-in.  boiler  plate,  having  been  furnished  by  Burnham, 
Williams  &  Co.  A  constant  tensile  load  was  applied  by  meiiis 
of  a  spring  dynamometer,  which  acted  on  a  rod  coming 
through  the  stuffing  box  in  the  end  of  the  box  and  attached  to 
rods  with  roller  bearings  on  the  water  side  of  the  inner 
plate.  The  rolls  gave  the  inner  plate  freedom  of  motion  up 
and  down.  The  dynamometer  load  was  adjusted  by  means 
of  two  %-in.  bolts  in  the  end  of  the  dynamometer  frame.  The 
inner  plate  was  moved  relative  to  the  outer  plate  by  means  of 
an  eccentric  on  a  shaft  which  lifted  and  lowered  a  lever,  the 
movement  of  the  plate  being  i^-in.  off  center  each  way.  This 
was  more  than  is  found  in  actual  service  except  in  extreme 
cases,  but  had  Xxt  be  large  to  reduce  the  time  of  test  within 
commercial  limits.  The  inner  plate  was  free  to  bend  under 
the  strains  given,  yet  was  rigid  in  directions  in  which  rigidity 
is  required. 

The  bolts  were  1  in.  in  diameter,  of  the  best  "Taylor"  iron, 
furnished  by  B.  M.  Jones  &  Co.,  of  Boston,  Mass.  The  ends 
of  the  bolts  were  etched  and  they  were  found  to  be  of  slab 
piled  iron,  as  is  shown  by  the  prints  taken  from  some  of  the 
etchings.  According  to  Paul  Krenzpolntner,  of  Altoona,  a  bolt 
tested  with  the  pile  will  stand  several  hundred  more  vibrations 
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than  one  against  the  pile.  Thus,  to  make  the  test  constant 
in  that  respect,  all  bolts  were  etched  and  then  tested  with  the 
pile.  Great  care  was  taken  also  to  have  7-16  in.  of  the  bolt 
to  rivet  over  and  to  make  good,  even  heads.  The  number  of 
vibrations  was  obtained  by  means  of  a  revolution  counter, 
attached  to  the  main  gear.  In  conjunction  with  this  there 
was  an  automatic  belt  shifter  that  operated  when  the  bolt 
broke.  When  the  bolt  broke  the  dynamometer  drew  the  con- 
nection bar  out  until  it  disconnected  a  dog  which  allowed  a 
gravity  belt  shifter  to  throw  off  the  belt.  The  temperatures 
were  obtained  by  means  of  a  bath  of  cylinder  oil  and  a  gas 
stove.  The  inside  of  the  outer  sheet,  the  bolt,  and  both  sides 
of  the  inner  sheet,  were  exposed  to  boiler  temperature,  as  in 
tiip  locomotive  boiler,  while  the  outer  sheet  was  exposed  to  the 
atmosphere  on  the  outside.  To  keep  the  temperature  constant, 
and  to  collect  the  fumes  from  the  oil,  a  hood  of  tin  was  placed 
over  the  whole  machine. 

The  constant  tensile  load  was  3,200,  or  200  lbs.  per  square 
inch  on  16  sq.  ins.,  an  average  of  a  large  number  of  existing 
designs  examined.  The  curve  of  vibrations  shows  an  increase 
of  from  2,760  vibrations  at  150  lbs.  pressure  to  3,933  at  350 
lbs.  This  curve  Is  compared  with  one  made  on  ductility  at 
different  temperatures  by  O.  R.  Wilson  and  R.  L.  Gordon  for 
a  thesis  and  reported  on  to  the  American  Society  of  Mechan- 
ical Engineers  In  December,  1895,  by  Prof.  R.  C.  Carpenter. 
Both  curves  show  the  temperatures  corresponding  to  various 
boiler  pressures  to  be  beyond  the  point  of  minimum  ductility 
or  the  blue  heat  danger  point,  as  it  is  commonly  called. 

While  the  length  of  the  stay-bolt  was  supposed  to  be  kept 
constant,  in  two  cases  it  was  allowed  to  vary,  and  it  showed 
that  the  length  played  a  very  important  part  in  the  life  of 
the  stay-bolt.    That  this  is  so  may  be  seen  from  a  record  of 
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two  similar  boilers  in  the  American  Enuineeb  and  Raii 
Journal,  December,  1899,  where  one  had  a  ZMi-in.  watei 
and  a  record  of  236  broken  stay-bolts  in  six  months,  whil» 
other,  with  a  4%-in.  water  leg,  had  only  32  broken.  Th 
probably  due  to  the  fact  that  the  movement  of  a  4-in. 
even  1-32  in.  off  center  would  strain  the  metal  in  the  o 
fiber  beyond  the  elastic  limit,  yet  even  beyond  the  ultii  ^u 
fiber  stress.  This  Is  shown  by  an  application  of  the  cantii  pr 
formula,  as  found,  in  Unwin.  The  application  of  this  forn  iia 
shows  how  a  small  deflection  may  strain  the  outer  fiber  ■  a 
bolt  beyond  the  elastic  limit  or  beyond  the  ultimate  stren  h 
This  may  account  for  the  results  given  by  Mr.  Spencer  Oti  in 
the  discussion  of  a  stay-bolt  test  of  Francis  J.  Cole  bel  re 
the  American  Society  of  Mechanical  Engineers  in  June,  I"'  .)?. 
Mr.  Otis  said:  "Ordinary  tests  give  very  little  indication  as 
to  how  a  given  iron  will  stand  vibration;  for  instance,  ip 
average  of  some  twenty  tests  of  two  Irons  is  as  follows: 


Tensile. 

No.   1 52,000 

No.   2 51,400 


Elongation, 

Inches. 

25% 

28% 


Elastic 
Limit. 
26  600 
26,210 


VIbratlor 

with  1,000  U 

Tension. 

89,170 

37,470 


\vhile  the  No.  1  had  much  less  ductility,  its  tensile  stren i-li 
was  greater,  thus  the  outer  fiber  was  not  strained  so  mu  h 
beyond   the  ultimate   limit." 

While  the  above  test  has  shown  the  groundlessness  of  to 
fear  of  higher  boiler  pressures,  and  temperatures  correspor  fl- 
ing as  to  blue  heat  effects,  it  has  accidentally  shown  us  tl:  t 
great  care  should  be  taken  in  getting  as  great  a  length  f 
stay-bolt  as  possible.  The  computations  also  show  the  ne<  ii 
of  some  form  of  ball  and  socket  head  in  the  places  of  greatr  r 
movement.  In  fact,  the  test  has  shown  us  the  reason  for  hoi'^ 
of  better  stay-bolt  life  with  higher  boiler  pressures. 


CORRESPONDENCE. 


SIMPLE   METHOD   OF    ADJUSTED   TONNAGE   RATING. 


To  the  Editor: 

I  have  been  very  much  interested  lately  in  matters  relating 
to  adjusted  tonnage  rating,  and  have  read  once  more  Mr.  Wick- 
horst's  admirable  paper  before  the  Western  Railway  Club 
on  this  subject,  and  the  discussion  it  gave  rise  to.  In  that  dis- 
cussion Messrs.  Gaines  and  Henderson  both  referred  to  their 
experience  as  to  the  tractive  power  required  for  light  and 
loaded  cars,  and  Mr.  Henderson  gave  as  his  experience  an 
♦•specially  simple  formula,  R=:3.5  W  +  50  C,  and  also  referred 
to  a  chart  he  had  designed  to  enable  the  results  of  this  formula 
to  he  practically  applied.  In  looking  into  the  matter  more 
carefully  it  will  be  noticed  that  Mr.  Henderson's  formula  does 
not  agree  with  the  results  obtained  by  Mr.  Wickhorst  and  Mr. 
Crawford  on  the  Pennsylvania  lines. 

J  To  illustrate  this  I  have  plotted  the  resistance  on  the  level  of 
a  1.000-ton  train  of  from  10  to  100  cars,  to  show  the  relation 
Ix'tween  the  resistance  and  the  number  of  cars  on  the  train. 
It  will  be  remembered  that  Mr.  Wickhorst  gave  a  curve  (Mr. 
Crawford's),  which  he  called  the  P.  R.  R.  curve  for  summer 
weather,  a  curve  obtained  from  his  dynamometer  car  records, 

o  which  represented  the  resistance  at  a  temperature  of  20  deg. 
F.,  and  an  arbitrary  curve  obtained  by  adding  2  pounds  per 
ton  to  the  latter,  which  was  assumed  to  be  the  resistance  at 
0  deg.  P.  These  curves,  plotted  as  mentioned  above,  are  each 
shown  on  the  diagram,  and  I  have  also  shown  a  line  derived 
from  Mr.  Gaines'  statements,  but  this  line  is  probably  not  cor- 
rect, owing  to  Mr.  Gaines  not  having  stated  the  grade  resis- 
tance In  his  experiments.  Now.  while  none  of  the  results  are 
exactly  straight  lines,  they  are  practically  so  within  the  limits 
of  20  and  70  cars  per  train,  which  are  those  which  would 
obtain  in  service.  The  straight  lines  corresponding  to  the 
various  curves  between  these  limits  are  shown  by  dotted  lines 
in  the  diagram,  and  these  lines  can  be  expressed  as  follows.  If 
R  =  resistance  in  pounds;  ^^  —  weight  of  train  In  tons;  C  =; 
number  of  cars  in  train: 


Crawford,  summer  weather,  R  =  1%  W  +   70  C. 

Wickhorst,  20  deg.  F.,  R  =  3  W  -f  100  C. 

Wickhorst,  0  deg.  F.,  R  =  5  W  +  100  C. 

Henderson,  R  =  3.5  W  +  50  C. 

It  would  appear  as  if  Mr.   Henderson's  allowance   per   <;!■ 
was  rather  too  low,  but  the  important  result  remains  that  tli 
resistance  can  be  expressed  in  this  manner,  and  if  it  be  assumni 
that  Mr.  Wickhorst's  results  can  be  accepted,  or  for  that  matte  i 


14000 


130U1 


vioau 


11001) 


10000 


Cawford  R  ^  1}  W  +  70  C 

Wlckhort  K  =  3  W-t-lliOC 

5  W+iGCC 

HcDilerson  -3.5W-I-50C! 


Summer  W-eatSier 
ao  V 

OF 


40       SO       CO 
Cars  in  Train 

COMPARISON   OF   METHODS. 


Wlckhort 
a)M.P.H. 
Winter 


Wickhort 
30M.P.H.-h 

aoK. 


O.R.H. 

R-3..^W-^j0C 
Crawford 
17-25  M.P.H. 
Siunmcr 


Oalnes 

rAssunied] 


100 


any  of  these  reaults,  then  I  cannot  see  why  a  chart  is  necessary 
at  all.  It  must  be  remembered  that  on  any  grade  of  g  per  cewt- 
Uie  formula  would  become: 
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(3  +  2g)  W  +  100  C. 
Jet  VVi  (3  4-  2g)  =  R; 
W.  (3  +  2g)  =  W  (3  +  2g)  +  100  C; 
100 
X  =  Wi c. 


3  +  2g 

.  lu  v^lber  words,  if  W  be  an  arbitrary  rating,  tlien  all  tliat  it 

is  li      ssary  to  do  to  obtain  the  equivalent  tonnage  is  to  sub- 

.  3,  or  4  tons  per  car  from  this  rating.    This  figure  could 

be  established  for  any  division.     For  instance,  suppose 

lUU 
_>  I  per  cent.     Then  2g  +  3  =  23  and  =  4  1-3  tons. 


ira< 


say  ■ 


23 


torts. 


if  for  any  engine  the  arbitrary  rating  were  established 
at  'J  •  tons,  then  for  a  20-car  train  the  rating  would  be  950  — 
so-  ''70  tons;  for  a  40-car  train  it  would  be  950  — 160  =  790 
ton.s.  and  so  on.  It  appears  to  me  that  this  method  is  far 
simijUT  tnan  the  use  of  any  chart,  and  that  once  the  principle 
of  K;iiivalent  tonnage  is  established  on  any  road  there  is  no 
obj>-  tion  to  the  use  of  an  arbitrary  rating.  I  should  be  very 
iuu<  ii  obliged  to  some  of  your  readers  who  are  interested  in 
tliis  subject  if  they  would  correct  me  if  I  am  wrong  in  these 
statements,  as,  unless  I  am,  it  appears  to  me  that  the 
formula  proposed  by  Mr.  Henderson  will  allow  of  a  very  simple 
nieitiod  of  obtaining  the  equivalent  tonnage  being  used,  if 
iitili/.ed  as  I  have  outlined. 

H.  H.  Vauohan. 
Superintendent  of  Motive  Power, 
Canadian  Pacific  Railway. 


SUGGESTIONS   CONCERNING    "SUCCESS.' 


\Vi. 


To  ih(  Editor: 

.Many  of  those  who  have  relied  for  advancement  upon  suggestions 
^iulllar  to  those  of  "Retired"  in  your  April  issue  liave  been  dis- 
upimiuted,  and  I  would  like  to  add  the  following  as  bearing  on 
qui-Miiuns  on  which  young  men  are  doubtful  at  some  time  in  their 
carwrs : 

K»H;p  constantly  in  mind  your  intention  to  take  advantage  of 
every  opportunity  to  learn  by  observation  and  by  thinking.  If 
your  <iuployer  wishes  to  advance  you,  he  will  be  glad  to  have  the 
quail lity  of  your  work  suffer  to  a  reasouabU-  «'xfi>at  in  your  efforts 
to  It'arn.  ^ 

I'"-  ready  to  work  overtime  cheerfully  in  emergencies;  do  not 
jiiMiii  tor  your  hat  as  soon  as  the  clock  indicates  the  hour  of  closing, 
aiiij  !<>  your  best  while  at  work,  whatever  your  salary  may  be.  But 
yon  employer  is  the  customer  for  your  services,  and  habitual  over- 
tiiiii'  work  is  as  uncalled  for  as  the  delivery  of  two  pounds  of  sugar 
will  hut  one  is  ordered.  What  further  effort  you  are  capable  of 
luai  -)g  would  best  be  spent  in  study  and  reading  to  prepare  your- 
seli  ;o  handle  in  an  efficient,  up-to-date  manner  the  problems  that 
XOh.  L'ope  soon  to  have  presented  to  you. 

I'  employed  in  office  work,  do  not  neglect  out-of-door  exercise. 

who  have  not  tried  it  realize  the  severity  of  continued  mental 

■otnbined  with  confinement  in  an  office.     When  possible,  office 

hould  have  outdoor  work  alternated  with  it.      Indulge  in 

'■^  relaxation.      If  at  all  troubled  with  sleeplessness,  ascer- 

•  cause  at  once;  and  if  the  cause  is  severe  mental  exertion 
Tore  retiring,  reduce  or  regulate  your  work  so  that  the  hour 
'ing  finds  the  emotions  calm,  though  the  brain  may  be  tired. 

i-*  an  important  factor  of  prosperity  as  well  as  of  enjoy- 

nd  should  be  cultivated  at  any  cost. 

liot  assume  that,  because  you  are  strenuously  complying  with 

:i'  duties  to  your  employer,  you  can  leave  all  your  interests  to 

In  your  dealings  with  him  govern  yourself  by  that  in- 

•nt,  cautious,  self-reliant  judgment  which  he  would   want 

'■mploy  if  you  were  to  represent  him  in  dealings  with  a  third 

Consult  freely,  but  decide  for  yourself.      Some  employers 

think  you  "easy"  if  you  acted  otherwise,  and  none  can  find 

ith  such  a  course. 

•  a  distinct  understanding  as  to  what  are  your  duties  and  re- 
alities.      Perform    your   duties    conscientiously,    and    leave 
'  0  perform  theirs.    As  your  position  becomes  more  important. 
'  H  to  have  your  duties  specified  in  writing. 
' -^act  all  business  with  the  proper  authority.     Work  heartily 

iiHti(».sts  of  yonr  immediate  foreman,  and  do  not  solicit  the 
"f.  or  have  direct  business  intercourse  with,  his  superior 
't  his  knowledge  and  approval.     Do  not  allow  the  superior  to 


a1! 


slight  your  foreman  in  any  way  in  bis  dealings  with  you.  In  other 
shops  and  offices  where  you  may  have  business  always  transact  it 
with  the  foreman,  unless  you  are  sure  he  wants  you,  in  any  par- 
ticular instance,  to  deal  directly  with  his  men.  You  may  occasion- 
ally have  to  decide  between  the  conduct  which  will  advance  you 
most  and  that  which  is  most  creditable. 

Be  extremely  cautious  about  criticising  other  men  employed  by 
the  same  company  as  yourself.  Govern  yourself  by  a  sincere  and 
far-seeing  desire  to  help  your  fellow-employees,  to  do  no  injustit-e, 
and  to  avoid  needless  entanglements.  Assume  that  your  words  will 
have  a  "large  circulation"  and  will  reach  the  perscm  criticised. 

Study  your  superior  officers.  No  two  are  alike,  and  the  most 
careful  watchfulness  may  fail  to  reveal  to  you  their  ideals  of  a  p. ..id 
employee.  Some  officers  may  think  that  a  few  of  these  suggestions, 
as  well  as  some  of  those  of  "Retired,"  should  be  ignored.  One 
foreman  may  think  that  your  attitude  toward  work  should  exhibit 
certain  characteristics,  and  you  may  by  watchfulness  modify  your 
inclinations  so  as  to  satisfy  him.  Presently  a  change  places  j'ou 
under  a  foreman  who  prefers  the  opposite  characteristics,  but  you 
may  never  know  of  his  displeasure  unless  you  hear  of  it  indirectly 
after  a  conference  in  which  your  promotion  was  discussed. 

Take  a  kindly  interest  in  the  men  about  you  and  greet  them 
cordially  on  meeting  them,  but  avoid  anything  resembling  intimacy 
with  any  for  whom  you  are  responsible  or  with  those  who  have 
authority  over  you. 

What  is  "executive  ability"?  How  does  it  manifest  itself? 
How  can  it  be  acquired?  Must  it  be  "born  in  one"/  Your  em- 
ployers views  on  this  subject  are  important  to  you. 

Though  ambition  for  positions  of  prominence  is  laudable,  and 
though  by  far  the  greatest  factor  in  the  attainment  of  such  posi- 
tions is  individual  effort,  in  your  relations  with  other  men  bear  in 
mind  the  fact  that  position  is  not  a  measun-  ..f  \v(.rtli.  :ind  that 
many  successful  lives  have  been  lived  in  comparative  oUscurity. 
.  Observer. 

APPRENTICESHIP  ON  AMERICAN  RAILROADS. 


To  the  Editor: 

I  have  been  greatly  interested  in  your  consistent  and  systematic 
efforts  to  place  this  subject  before  your  readers.  I  firmly  bolieve 
that  nothing  more  important  than  this  confronts  the  officials  of 
American  railroads  to-day.  In  this  connection,  the  I^oudon  edi- 
torial in  your  issue  for  May,  relating  to  the  apprentice  schools 
which  have  developed  in  "EnglLsh  railway  practice,  is  an  exceedingly 
interesting  matter  and  presented  interestingly.  It  may  be  made 
more  so  if  the  editor,  from  this  basis,  outlines  a  system  of  appren- 
tice education  for  railroads,  especially  adapted  to  the  mechanical 
departments  here  at  home.  It  appears  from  the  statements  made 
of  the  situation  abroad  that  the  average  establishments  there  ha\»- 
provided  as  favorable  conditions  for  apprentices  a.s  are  con- 
sistent with  the  practical  working  of  shop.s. 

TTie  writer  holds  that  the  best  experienf-e  and  development  are 
possible  only  in  connection  with  education  hand  in  hand  with  shop 
practice  in  regular  apprentice  systems,  and  that  in  America  the 
railway  apprentice  might  be.  and  should  be,  given  equally  favorable 
opportunities  for  education  as  those  you  describe  abroad.  If  at 
the  close  of  the  apprentice  term  any  have  developed  marked  ability, 
their  graduation  certificate  should  show  this  to  be  the  case ;  and 
these  may  be  given  opportunity  to  follow  up  their  education  by  a 
course  in  technical  schools  or  colleges. 

Professor  Goss  has  given  us  an  insight  into  some  of  the  difficulties 
experienced  by  college  graduates  in  their  progress  through  sho|t.^ 
and  beyond  the  shops.  In  the  other  system  of  "Shop  and  Educa- 
tion" first  this  difficulty  is  removed  and  the  man  enters  college  with 
far  greater  freedom  and  chances  for  success  for  the  man  and  u.seful- 
ness  for  the  railroad. 

What  perhaps  is  most  useful  is  the  educational  influence  on  the 
workman  generally,  and  as  a  mass.  With  a  fair  education  the 
average  American  workman  will  take  good  care  of  himself  and  in- 
fluen(?e  his  fellows  for  good  as  he  advances  in  the  scale  of  official 
life  which  is  open  to  him.  George  W.  Cushin<;. 


WHY  A  YOUNG  TECHNICAL  MAN  LEAVES  RAILROAD 

SERVICE. 


Editor's  Note. — The  following  is  quoted  from  a  letter  received 
from  a  young  technical  graduate  who  has  spent  a  number  of  years 
in  railroad  work,  where  he  rose  to  the  position  of  foreman.     It  is 
printed  without  comment  because  no  comment  seems  necessary  : 
To  the  Editor : 

I  did  not  leave  railroad  service  without  ponsiderahle  study  aD<l 
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thought  on  the  subject,  and  finally  came  to  the  conclusion  that 
there  was  not  enough  in  railroad  work  to  make  it  pay.  In  the 
first  place,  mechanical  department  oflBcials  are  notoriously  under- 
paid. First-class  mechanics  and  engineers  get  more  per  month 
than  roundhouse  and  general  foreman,  and  even  master  mechanics. 
Then,  too,  when  one  has  climbed  the  ladder  he  is  apt  to  be  re- 
lieved from  duty  at  a  mom<'nt's  notice  because  of  the  pull  of  some 
man  who  wants  his  position,  and  it  is  certainly  ridiculous  for  the 
higher  officials  to  expect  men  to  accept  twenty  years  of  hard  knocks 
at  low  wages,  only  to  be  asked  to  resign  when  they  have  secured 
something  which  in  a  measure  rewards  the  efforts  they  have  put 
forth. 

I  have  noticed  with  pleasure  the  vigorous  protests  you  have 
made  in  the  American  Engineer  from  time  to  time  regarding  the 
low  salaries  of  motive  power  officials. 

I  had  not  the  slightest  trouble  in  .securing  a  position  at  a  salary 
which  is  better  by  25  per  cent  than  the  best  railroad  position  I  have 
held,  and  that  is  only  a  start.  Everything  considered,  I  cannot  see 
how  railroads  can  expect  to  keep  good  men  in  their  employ  when 
they  will  be  more  appreciated  elsewhere,  both  tinancially  and  in 
regard  to  stability  of  position.  I  see  that  the  last  sentence  sounds 
egotistical,  but  there  is  no  per^onaI  reference  meant. 

The  fact  is,  that  the  young  technical  graduate  today  does  not 
receive  much  encouragement  from  the  railroads  and  the  mechanical 
officials  themselves  are  no  better  ofiP.  It  will  be  different  some  day, 
but  I  cannot  wait.  I  am  one  of  many  who  regret  to  leave  this 
Jield  of  work,  but  what  else  can  we  do?  •     •     • 

ALLFREE-HUBBELL  VALVE  GEAR. 


is  much  heavier  than  in  diagrams  1  and  2,  proving  conclusively 
the  scheme  of  undertaking  to  blow  compression  past  the  main 
is  not  a  success. 

Comparing  diagrams  3  and  4,  which  represent  the  back  i 
sure  and  compression  from  Allfree-Hubbell  locomotive  No. 
110  r.  p.  m.,  as  against  90  revolutions,  and  diagram  4,  taken  ar 
r.  p.  m.,  as  against  180  revolutions  in  2  and  6,  you  will  note  th:, 
our  ability  to  delay  the  exhaust  closure  we  decrease  the  neg; 
work  of  compression  through  the  decreased  volume  in  compres 
and  by  our  ability  to  do  this  we  are  therefore  able  to  reduce  cyli'  Jpv 
clearance  and  still  maintain  relatively  the  same  terminal  pres  m 
of  r-omitre-ssion,  as  in  diagraoLs  1,  2,  5  and  G.  It  seems  t(j 
that  a  blind  man  ought  to  be  able  to  see  the  great  advantages 
must  necessarily  follow  to  do  what  we  do  do  in  every-day  pra^ 
and  as  shown  by  the  diagrams  sent  you  herewith.  Cards  1,  2,  5 
6  are  from  a  very  well-known  Western  railroad. 

IlU  C.  HUBBEI 
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INFORMATION  ABOUT  MOTOR-DRIVING. 


To  the  Editor: 

I  have  noted  with  a  great  deal  of  interest  the  comments  on  page 
200  of  your  May  number,  and  in  connection  with  your  reference  to 
decreaiied  compression,  I  want  to  call  your  attention  to  the  fact 
that  I  think  the  correct  expression  of  this  thought  is  "the  decreased 
volume  of  compression,"  in  that  wo  do  not  decrease  the  terminal 
pressure  of  compression. 


To  the  Editor: 

In  the  May  (1904)  issue  of  your  journal  you  were  kind  enmigli 
to  publish  my  letter  containing  some  notes  upon  the  use  of  our  <.ld 
machine  tools.  In  writing  thLs  letter  I  wi.sh  to  call  attention  Ut 
two  things  :  First,  there  are  a  great  many  men  holding  respon.-<iltle 
positions  to-day  who  are  awake  and  keenly  upon  the  alert,  lookiug 
for  information  jvhereby  they  may  be  better  fitted  to  fill  whatfver 
l>osition  they  hold ;  second,  many  of  those  who  give  information  by 
writing  or  otherwise  assume  that  those  for  whom  the  instructioii  Ls 
intended  are  as  well,  or  nearly  aa  well,  informed  as  them.selves.  (»f 
such  information  given,  much  that  would  otherwise  be  valuable  <iata 
is  useless  to  many  of  us,  owing  to  incompleteness. 

In  your  issue  for  May  an  article  entitled  "The  Power  Requirt-d 
for  Planer  Driving"  was  published,  which  is  very  interesting;  Init, 
while  appreciating  in  this  case  the  data  given,  we,  like  Oliver  Twist. 
"ask  for  more."  The  writer  neglects  to  say  whether  the  power  ry- 
miired  is  the  net  power  required  to  do  the  cutting  or  the  gross 
power  used  for  the  motor  and  machine,  including  the  cut.  An 
analysis  of  the  article  mentioned  shows,  first,  that  three  cuts  w.iv 
taken  the  total  area  of  which  was  .086  sq.  in.    This  area,  at  20  it. 
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COMPABISON    OF   BACK    PRESSURE    AND   COMPRESSION. 


There  Ls  a  very  neat  distinction  in  decrea.slng  volume  in  coni- 
pre.ssion  and  decreasing  compression,  in  that  decrea.sed  compression 
nece.ssarily  means  a  decreased  terminal  pressure  in  compression, 
whereas  a  decreased  volume  in  compres-sion  necessarily  relates  to  a 
d*-crea.se  in  the  negative  work  inseparable  from  compression,  and  I 
know  of  nothing  that  illustrates  the  point  more  distinctly  or  clearly 
than  the  six  diagrams  which  I  send  you  on  the  enclosed  blue  print. 

Diagrams  1  and  2  represent  the  back  pressure  and  compression 
from  a  20  x  2H  locomotive  with  piston  valve  having  the  usual  link 
motion.  Diagrams  5  and  G  represent  the  back  pressure  and  com- 
pression on  the  same  locomotive  after  it  was  equipped  with  a  valve 
for  the  purpo.se  of  allowing  compression  and  back  pressure  to  blow 
past  the  main  valve  through  the  nozzles  and  stack  to  the  atmo>- 
phere ;  the  scheme  being  to  add  exhaust  lap  to  the  main  valve,  s») 
as  to  delay  exhaust  opening,  and  which  would  necessarily  advance 
exhau.st  closure,  but  the  intention  is,  through  this  auxiliary  valve, 
to  let  the  iiurea.>-ed  volume  in  compres.sion  blow  past  the  main  valve 
to  the  atmosphere,  and  you  will  note  that.  a.s  a  result,  the  negative 
work  in  diagrams  5  and  fi  is  considerably  greater  than  the  negative 
work  in  diagrams  1  and  2,  as  a  direct  result  of  this  early  closure  of 
the  exhaust  port. 

You  will  note  that  diagrams  1  and  5  are  taken  at  90  r.  p.  m. 
Diagrams  2  and  6  are  taken  at  180  r.  p.  m.,  and  you  will  see  at  a 
glance  that  the  negative  work  of  compression  in  diagrams  5  and  6 


per  min.  cutting  .speed,  equals  a  cutting  rate  of  20.64  cu.  ins. 
metal  removed  per  minute.  This  amounts  to  a  rate  of  ,'n2.G  lbs 
metal  removed  per  hour.  The  reason  for  giving  these  figures  \ 
he  apparent  later. 

Referring  to  the  table  of  figures  given,  it  will  be  seen  that.  f« 
cutting  speed  of  20  ft.  per  min.,  2^.5  amperes  were  required,  and 
26  ft.  per  min.  28.75  amperes  were  needed.      From  these  figure- 
will  be  seen  that,  while  the  cutting  speed  increajsed  about  30 
cent,  the  amperes   increased  only  about  22  per  cent.      It  wi 
seem  that  the  net  power  required  for  cutting  would  increase  in 
same  nitio  as  the  cutting  speed.     This  being  the  case,   it  wc 
further  seem  that  the  amount  of  amperes  given  represented  gi 
power  re<iuired.      If  thus  is  true,  then  the  natural  inference  is  t 
the  power  needed  to  drive  the  machine  increa.sed  at  a  less  ratio  t: 
that  of  the  speed  of  the  machine. 

To  illuminate  the  matter,  reference  can  be  had  to  our  notebo> 
and  here  we  have  the  following  rules  :     First,  for  each  cubic  in«l 
metal  removed  per  minute  allow  for  a  net  power  of  Vi  h.  p. ;   sec' 
the  net  horse-power  required  =  W  X  .032  where  W  =  the  weight 
metal   removed  per  hour;    third,  the  net  horse-power  required 
W.0105  where,  as  before,  W  =  the  weight  of  metal  removed  , 
hour.      Between  the  authorities  for  the  second  and  third  rules  tb 
is   an  ocean's   width,  both   figuratively  and   literally.      Note  t" 
these  rules  are  for  ordinary  cast  iron — a  somewhat  elastic  set 
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i,      ulse.     According  to  the  first  and  second  rules,  about  10  Ii.p. 

V     Id  be  required  for  the  net  work  of  cutting,  while  by  the  third 

,       only  about  5.34  h.p.  will  be  needed.      Hence  the  application  of 

>  1  and  2  would  indicate  that  the  amperes  given  in  that  article 

for  cutting  only,  while  rule  3  would  seem  to  show  power  ased. 

;■  this  little  "digging"  for  light  should  prove  of  as  much  interest 

oine  of  your  readers  as  it  has  been  to  me,  I  will  not  regret  it 

.'  of  us  are  compelled  to  learn  from  the  experience  of  others  ; 

o  the  "digging."'      Let  us  apply  rule  3  and  a.ssume  that  only 

!i.p.  are  needed  for  the  net  work  of  the  cut;    this,  taking  2.!.r» 

...res,  or  7.24  h.p.   (at  230  volts),  as  the  gross  power  required, 

-s  1.91  h.p.  for  running  the  motor  and  machine.     We  have  noted 

i  the  increase  of  cutting  speed  was  30  per  cent,  and  the  ampere 

I,    ivase  wa.s  22  per  cent.     Applying  these,  we  have  5.3  h.p.  +  30 

cent.  =  total  of  0.93  h.p.,  and  1.91  +  22  per  cent.  =  2.3  h.p.,  or 

..tal  of  9.2  h.p.,  which  brings  it  somewhere  near  the  horse-power 

.  ,  _'S.75  ampere.s,  which  =  8.8G  h.p. 

I'lie  conclusions  that  can  be  drawn  from  these  figures  are:  First, 
ilie  data  given  represent  gross  power,  then  rule  3  comes  quite 
.  i..>e  in  this  particular  case,  and  the  performance  is  good.  Such  a 
:  .tilt,  to  my  mind,  would  indicate  very  soft  metal  and  very  sharp 
.11(1  well-shaped  tools;  also  that  1.91  h.p.  for  driving  this  size 
iii;Khine,  including  the  motor,  seems  very  light  indeed.  But  if  the 
dill  a  given  represent  net  horse-power,  some  rule  between  2  and  3 
iiiitilit  be  deduced  which  would  be  of  use  in  similar  ca.scs  and  under 
I  lit-  .same  conditions. 

To  have  made  such  data  more  beneficial  there  should  have  been 
iriveu,  in  connection  with  the  cutting  speeds,  the  power  reipiired  for 
niuning  the  motor  and  belts  alone,  the  power  required  for  moving 
the  platen  in  each  direction,  and  the  net  power  for  taking  the  cut, 
:is  well  as  the  total  gross  power  required  at  the  various  speeds. 

Have  I  made  myself  clear  in  this  request,  that  your  contributors 
should  give  more  attention  to  these  little  matters,  and  by  so  doing 
make  their  communications  of  more  benefit  to  those  who  need  themV 

M.  E. 


EXPERIMENT  WITH   *TONY*'  AND   FOUR-WHEEL 

TRUCKS. 


To  the  Editor: 

Tiiti  increasing  u.se  of  the  4-6-2  type  of  locomotive  keeps  before 
us  the  question  of  the  relative  safety  of  pony  and  four-wheel  leading 
trucks.  Considerations  of  cost  and  efficiency  of  the  engine,  neces- 
.'-ary  length  of  boiler  tubes,  sizes  of  turn-tables,  and  lengths  of 
"ugiue-house  stalls,  add  to  the  interest.  A  rational  view  of  the 
problem  seems  to  be  about  as  follows : 

Having  given  a  pair  of  wheels  of  given  weight  and  tire  section, 
I'uuuing  on  a  given  rail,  at  a  given  speed,  and  carrying  a  given 
load  with  its  center  of  gravity  at  a  given  height  above  the  rail,  its 
sHiLsitiveness  to  derailment  depends  upon  (1)  the  horizontal  forces 
:i<ting  on  it,  due  to  the  centrifugal  tendency  of  the  truck  itself,  and 
»<>  the  horizontal  components  of  the  forces  transmitted  by  the 
•  radio  suspension  links;  and  (2)  the  direction  of  the  axle  with 
'••'lation  to  a  radius  of  the  curve  of  the  track.  The  effect  of  (1) 
■s,  in  both  trucks,  to  throw  the  outer  wheel  over  its  rail,  and 
luantitatively  the  etfect  per  wheel  is  not  much  different  in  the  two 
kinds  of  truck.  The  direction  of  the  forward  axle  of  the  four- 
■vheel  truck  necessarily  acts  in  conjunction  with  the  horizontal 
forces,  but  the  direction  of  the  pony-truck  axle  can  be  made  to 
ij)pose  the  tendency  of  the  horizontal  forces,  producing  a  trucJt 
.\hich  it  is  very  difiicult  to  derail. 

With  the  object  of  investigating  the  action  of  the  trucks  experi- 
-lientally,  a  model  of  the  running-gear  of  a  locomotive  was  pre- 
!*ared,  as  shown  by  the  sketch.  The  wheels  are  of  cast  iron,  the 
•ixles  of  steel,  the  hangers  of  wire,  and  the  rest  of  wood.  It  was 
-')  arranged  that  the  front  part  could  be  altered  to  represent  either 
1  ten-wheel  or  a  mogul-wheel  arrangement.  In  all  the  experiments 
ilie  same  pair  of  wheels  was  the  leading  pair,  and  each  wheel  was 
ilways  on  the  same  side  of  the  engine.  The  equalizing  arrange- 
iifnt  was  u.sed  so  as  to  be  sure  enr-h  wheel  had  ils  jtropcr  load.  Tlic 
iiodnl  was  loaded  with  shot  to  bring  its  weight  as  follows : 


'■^••ight    on    drivers, 
^^♦■ight   on   truck..  . 


.  •  *  # » 


Ten-Whe<>l. 

.  6  lbs.  10  oz. 
.2  lbs.  10  oz. 


Mosul. 

7  Ib.s.  11  oz. 
1  lb.     ^  oz. 


Total    weight    9  lbs.    4  oz.     9  lbs 

In  order  to  investigate  the  effects  of  different  lengths  of  radius 
''iirs,  the  model  was  so  arranged  that  the  radius  bar  pin,  which 
»vas  a  wood  screw,  could  be  placed  at  A,  B,  C,  D.  E,  or  F.  An 
inclined  plane,  16  ft.  long,  and  having  its  higher  end  38  ins.  above 
the  lower  one.  was  erected,  on  which  to  run  the  model.  At  the 
bottom  of  the  incline  there  was  a  level  curve  of  14  ft.  radius. 


It  is  evident  that,  this  being  a  reproduction  of  the  running-gear 
of  a  locomotive  to  a  .scale  of  %  in.  to  the  foot,  and  all  weights  con- 
cerned being  proportional  to  the  size,  the  forces  obtained  will  have 
the  same  directions  as,  and  be  proportionate  to,  those  produced  by 
the  full-size  locomotive  on  its  track ;  therefore,  this  is  a  legitimate 
method  of  studying  the  subject. 

The  method  adopted  consisted  in  placing  blocks  inside  both  rails 
on  the  curve  so  that  the  flange  would  run  onto  the  blocks.  .\s  they 
were  of  the  same  height  as  the  rail,  there  was  nothing  to  guide  the 
wheels  while  on  the  blocks.  The  experiments  consisted  in  deter- 
mining the  lengths  of  blocking  that  the  trucks  could  pass  over, 
afterward  falling  into  their  proper  places  on  the  rails.  Preliminary 
experiments  showed  that  the  speed  had  little,  if  any.  influence  on 
these  results,  but  the  speeds  were,  notwithstanding,  kept  uniform 
by  starting  the  model  from  the  same  point  on  the  inclined  plaiie 
for  each  trial.  The  inner  rail  was  blocked  as  well  as  the  outer  one 
so  as  to  have  both  wheels  running  on  their  flanges,  with  the  same 
effective  diameter.     The  results  are  given  below : 

I.enKtli  of  lllocking 
KtKjuir*^  for 
l)erailnient  ilncliexi 
1,'. 

1% 

6 
12 
12 

The  figures  show  that,  although  blocks  but  Vj  in.  long  threw  the 
four-wheel  truck  off.  the  pony  truck  with  a  short  radius  bar  would 
follow  the  track  for  over  11  ins.  with  nothing  to  f^uide  it,  dropping 
into  its  place  after  passing  the  blocks.  It  is  needless  to  say  that 
the  model  would  not  back  over  anything  like  this  obstruction.  After 
derailment  the  cradle  suspension  links  of  the  pony  truck  kept  the 
truck  frame  in  a  fairly  good  position  and  the  model  rolled  along 
smoothly.     But  the  four-wheel  truck  turned  more  quickly,  and  the 
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wheels  began  to  slide  sidewise  in  a  way  that  would  have  been 
disastrous  if  they  had  struck  an  obstacle.  (Ilie  mils  were  attached 
directly  to  a  board.)  Tlie  experiments  .show  also  the  advantages 
of  .short  radius  bars. 

Tlie  rocking  usually  observed  on  a  lo<'omotive  having  a  pony 
truck  could  not  be  reproduced  here,  but  this  rocking  is  not  a  neces- 
sary feature  of  the  truck.  It  can  be  overcome  by  slight  changes  in 
the  equalizing  arrangement. 

■  It  appears,  then,  that  the  2-6-0  and  2-6-2  types  need  not  be  re- 
jected on  the  score  of  safety. 

Walthara,  Mass. 


School  fob  Telegb-vph  Opebators  W.v.\Tt».— "While  the 
railroads  are  spending  millions  for  various  equipment  to  re 
duce  expenses  and  improve  operation,  not  one  cent,  nor  one 
moment's  time,  is  devoted  to  procuring  and  carefully  training 
the  operators  they  place  in  charge  of  their  most  valuable 
property.  When  an  operator  is  to  be  employed  it  is  a  fishnet 
proposition  and  whatever  is  caught  is  i)res.sed  into  the  ser- 
vice, his  habits  and  qualifications  not  fully  known  for  some 
time  afterward.  One  appropriate  remedy  for  this  condition 
would  be  the  establishment  of  a  telegraph  school  by  as  many 
as  five  or  six  large  railroads,  the  only  obligation  required  of 
each  road  being  to  furnish  transportation  for  the  student  to 
school  and  employ  such  students  as  become  operators,  the 
school  to  be  made  thorough,  teaching  every  branch  of  the 
work."---V.  C.  Brownt,  before  the  8t.  Louis  Railway  Club. 
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LOCDMOTIVE   STEAMING  CAPACITY. 


&6i  V 


For  maximum  power,  P  =  1400;  therefore,  we  have  1400  = - 


HY      I.. 


L.      BENTLeV,       MECHA^ilCAL      ENUINEICR,      LEUIUH      VALLEY 
BAILBUAD. 


An  expression  for  the  steaming  capacity  of  a  locomotive,  to 
he  satisfactory,  must  be  simple  in  form  and  applicable  to  all 
cases  and  conditions.  It  is  possible  to  get,  by  a  combination 
and  development  of  several  of  the  methods  already  advanced, 
an  expression  for  the  required  heating  surface  of  a  locomotive 
at  maximum  power  which  contains  only  two  variables  for 
simple  engines  and  three  for  compounds.  If.  then,  we  have 
the  required  heating  surface  to  supply  steam  to  the  cylinders 
at  maximum  power,  and  divide  this  into  the  actual  heating  sur- 
face of  the  locomotive,  the  quotient  is  a  direct  measure  of  the 
steaming  capacity. 

Mr.  F.  J.  Cole,  in  his  article  in  the  American  Engineeb  for 
.Tune,  1900  (page  176),  has  shown  that  the  maximum  power  of 
a  locomotive  is  a  function  of  the  piston  speed,  and  that  maxi- 
mum power  is  developed  at  a  piston  speed  of  about  1,400  ft. 
per  minute.  Then  the  total  heating  surface  is  equal  to  the 
product  of  the  maximum  horse-power  multiplied  by  a  constant. 
(See  Amkkican  ExfiiNEEB,  July,  1&02,  page  238.)  These  two 
facts  are  utilized  as  follows: 
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l.et  H  =:  Horse-power. 

p=:Mean  effective  pressure. 
L  =  Stroke  in  inches. 
d  =  Diameter  of  cylinder  in  inches, 
r  =  Revolutions  per  minute. 
V  =  Speed  in  miles  per  hour. 
P  =  Piston  speed  in  feet  per  minute. 
B:=  Boiler  pressure  in  pounds  per  square  inch. 
D  =  Diameter  of  driving  wheels  in  inches. 
S  =  Heating  surface  of  boiler  in  square  feet. 
Then  for  a  simple  locomotive  of  two  cylinders, 
L  3.1416d-- 

p  X  —  X  X  4r 

12                4 
H  = 


33000 


V  X  5280  X  12 


RO  X  3.1416  D 


1056V 


3.1416  D 


(1) 


(2) 


I.,         SM\ii6'         4  X  1056  V 

p  X  —  X  X  

12  4  3.1416D        pd-T.V 


H  =r 


33000 


2T.r  2TvX1056V 


375  D 


P  = 


12 


12  X  3.1416  D 


56  I.  V 


.D 


(3) 


(4) 


D 

Whence,  V  =  25  — 
L 

p  d-  L  Dp  d ' 

H  (maximum)  = X  25  —  = 

375  D  L  15 


1 
(    I 

(    I 


At  a  piston  speed  of  1.400  ft.  per  minute,  p  =  .28B   (see 
.r.  Cole,  in  American  Engineer,  June,  1900,  page  176) ; 

.28Bd=-' 

Then  H  (maximum)  = =  .01866  Bd»  (1 

15 
If  we  make  the  assumptions  that  the  cylinders  of  a  simp 
locomotive  require  28  lbs.  of  steam  per  horse-power  per  hoi. 
at  the  cut-off  corresponding  to  maximum  power,  and  that  tl. 
boiler  can  evaporate  as  a  maximum  15  lbs.  of  water  from  eai 
s-quare  foot  of  heating  surface  in  the  same  time,  then  for  ju; 
sufficient  boiler  power  we  have: 

28  H  (maximirm)  =  15  S  (8> 

28  X  .01866Bd^  =  15  S; 

Whence,  S  =  .0348  Bd»  (9» 

Fig.  1  shows  the  results  of  a  study  of  the  data  which  wer- 
at  hand   concerning  compound  engines.     The  points  on  the 
diagram  were  plotted  from  Indicator  cards  as  follows:    Tli. 
mean  effective  pressure  in  the  high-pressure  cylinder  was  rt- 
duced  to  the  equivalent  pressure  in  the  low-pressure  cylinder 
by  dividing  by  the  ratio  of  the  cylinder  volumes.    This  equiva 
lent  pressure  was  averaged  with  the  actual  mean  effective  press 
ure  in  the  low-pressure  cylinder.     Then  for  equality  of  wori^ 
in  both  cylinders  it  is  evident  that  the  initial  pressure  (ami 
therefore  the  mean  effective  pressure)  in  the  low-pressure  cylin 
der  will  vary  inversely  as  the  ratio  plus  1  of  the  low-pressure 
cylinder  volume  to  the  high-pressure  cylinder  volume.     The 
average  pressure  just  mentioned  was  multiplied  by  this  factoi 
and  divided  by  the  boiler  pressure,  to  give  a  proper  basis  ot 
comparison. 

'lais  process  is  expressed  symbolically  as  follows:   Letting 
ph  =  M.  E.  P.  in  the  high-pressure  cylinders,  pl  =  M.  B.  P. 
in  the  low-pressure  cylinders,  and  q  =  ratio  of  cylinder  vol 
umes; 

Ph 

—  =  equivalent  M.  E.  P.  for  the  high-pressure 

q 

cylinder  In  low-pressure  cylinder. 
ph 
-  +  Pl 

q 

X  (q  -f- 1)  =  equivalent  mean  effective  pressure  for  the 

2 

high-pressure  cylinder  exhausting  to  atmosphere. 

This  value  in  percentage  of  the  boiler  pressure  was  plotted 
on  the  diagram,  each  point  representing  an  indicator  card. 
The  curve  drawn  through  the  average  of  these  points  is  very 
similar  to  that  given  by  Mr.  F.  J.  Cole  for  simple  engines. 
If  the  horse-power  be  computed  for  various  speeds  with  press- 
ures as  given  by  this  curve  it  will  be  found  that  the  maximum 
horse-power  is  attained  at  a  piston  speed  of  about  750  ft.  per 
minute. 

For  two  cylinder  compounds,  assuming  the  work  done  to  be 
equally  divided  between  the  cylinders,  we  can  now  write  the 
following  by  analogy  with  equation  (3): 

pi   {dl)*L  V 

H  = (10) 

375  D 

56  L  V 

For  compounds  at  maximum  power,  P  = ='.iO; 


JUL^ 
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^y^,,    ,.,  V  =  13.39—  (11) 

L 

pl(dl)='L  D  pl(dl)« 

Heii.       I  ( maximum  )= X  13.39  —  = (12) 

375  D  L  28 


At  '»0  *^-  P®^  minute  piston  speed,  pl  =  - 


46B  (dl)- 


.46  B 


q  +  1 


(see  dia- 


(13) 


grai  i      so  that  H  (maximum)  = 

28  (q  +  1) 
If  ye  assume  that  at  the  cut-off  corresponding  to  maximum 
powf  the  cylinders  of  a  compound  locomotive  require  25  lbs. 
of  SI  m  per  horse-power  hour,  and  that,  as  before,  the  boiler  is 
rapa'-  '  of  evaporating  15  lbs.  of  water  per  square  foot  of  heat- 
ing ■  M'face,  then  for  just  sufficient  boiler  power,  we  have: 

25  H  (maximum)  =15  S  (14) 

Sub.=tituting, 

.46B(dl)»--  B(dl)» 

25 1    1=  15  S,  and  S  =  .0274 (15) 


[   28  (q-f  1)   J 


28  (q-f  1)  J  q  +  l 

Aii'1.  similarly,  for  four-cylinder  compounds, 
.0548  B  (dl)* 

S  = (16) 

q  +  l 
Of  course,  the  assumptions  made  above  are  not  true  for  all 
loconintives,  but  they  represent  average  good  conditions. 

STEAM  PRESSURE 


^■^^        ^^#^.t^:^ 


from  this  position  the  heating  surface  is  read  on  the  scale  at 
the  bottom. 

Fig.  3,  which  shows  the  beating  surface  required  for  a 
four-cylinder  compound  locomotive  to  furnish  sufficient  steam 
at  maximum  power,  has  been  constructed  from  equation  (16). 
Wl)« 

The  value  of is  taken  from  Table  I.     Fig.  3  can  also 

q  +  l 

be  used  for  two-cylinder  compounds  by  talcing  half  the  result. 


TABLE    II. 

PASSENGER      ENGINK.S. — FROM      SUPPLEMENT      TO      "AMERICAN      ENGINEEK." 

JUNE,      1903. 


Road. 


Type. 


Plant    System    .  .  119 

a   &   N.   W D 

C,  R.  I.  &  P 1301 

C.  R.  R.  of  N.  J.-  *.»., 

u  s.  &  M.  s...;.  V-  i-i": 

B.,  R.  &  P......  162 

Mo.    Pac.    ...v..  1118 

L.  S    &  M.  S. ..  .  J 

N.  Y.  C.  &  H.  R.  1-2980 

Pa.    Lines    .....  E  2  A 

P.       R.      R.    •    .   •■:.-«r.   •'"-  E-2 

I.  C ..Vi..  1001 

C,  M.  &  St.  P.  ,.  A-2 

Col.   Mid 201 

C,   B.  &  Q 1586 

A.,  T.  &  S.  P 

C.  R.  R.  Of  N.  J.  V  .... 

C.  &  O 147 

C.  R.  R.  of  N.  J.  590 

L.    V 10-D-17-W 

Nor.   Pac 284 

I.  C 1000 

A.,  T.  &  S.  P P-14  A 

N.  Y.  C 1410 

C.  &A. 601 


Steaming 

Cylinders. 

Actual  S. 

Calc.  S 

Capacity 
at  Max. 
Power. 

-c.  bal.  com. 

2793 

1812 

1.54 

Simple 

3015 

2784 

108 

Simple 

2806 

3000 

.94 

4-cyl.  com. 

2657 

1597 

,     1.66 

Simple 

2917 

2930 

.995 

Simple 

.3007 

3140 

.96 

Simple 

2953 

2784 

1.06 

Simple 

3362 

2920 

1.15 

Simple 

3505 

3070 

1.14 

Simple 

2639 

3000 

■88 

Simple 

2640 

3000 

.88 

Simple 

3191 

2784 

1.14 

4-cyl.  com. 

3215 

1812 

1.77 

4-cyl.  com. 

2625 

2315 

1.17 

4-cyl.  com. 

2990 

1903 

1.57 

4-cyl.  com. 

3029 

1994 

1.52 

Simple 

1834 

2250 

.815 

Simple 

3533 

3360 

1.05 

Simple 

2967 

3065 

.97 

4-cyl.  com. 

2708 

2315 

1.17 

Simple 

3463 

3360 

1.03 

Simple 

3534 

2784 

1.28 

4-cyl.  com. 

3738 

2315 

1.62 

Simple 

2437 

2784 

.876 

Simple 

4078 

3690 

1.11 

BOILER  PRESSURE 
^<p  <y    ^^   <i>   ^  <P    <i>   ^ 


(This  Diagram  is  al'rfi  Applicable - 

-   to  2-Cylinder  Comi>f>unds.  hy 

taking  one  lialf  the  reiiult.i 


14«0  1600  1800  -iOOO  2300  3M0  2CO0  2800  3000  SSOO  3<C0  SCUO  3800  4000  4200  UDO  4600  48C0  .'.Cltl 
HEATING  SURFACE  IN  SQUARE  FEET- 
(SIMPLE  LOCOMOTIVES) 

FTC.    2. 


1 4C0  1600  1800  3000  SSOO  2400  2fi00  2SU0  STOO  3200  3400  aCM)  3»00  4i»V  400  4400  4C0U  4.SC0  .'jOOO 
HEATING  SURFACE  IN  SQUARE  FEET- 
COMPOUND  LOCOMOTIVES  WITH  4  CYLINCERS 

rxG.  3. 


TABLB     I. 
(dl)« 


VALUES    or    THE    EXPHK8SION 


FOR   VARIOUS  SIZB8  OF  CYl.lNnERS. 

q  +  l  :./•.'- ■■v>/ 


Diameter  of  High-Pressure  Cylinder. 


I' 

B 


o 

a 


13    13^V4    14    14%    15    15«2     16    I6V2    17    17%    18    18Vi    19     19 '/i    20    20%    21    21%    22    22%    23    23%    24 

22  125  132 

23  128  135  143  150 

24  131  138  146  154  162  169 


25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


142  149  157  165  173  182 

152  160  169  177  186  194  202 

163  172  181  190  198  207  216 

175  184  193  202  211  220  229  238 

187  196  206  215  224  234  244  253  262 

198  209  219  229  238  248  258  267  277 


287 


212  222  232  243  252  263  273  283  293  303  312 

225  236  246  257  268  279  289  299  309  319  329 

240  250  261  272  282  293  303  314  324  335  346  356 

253  264  275  286  297  308  320  332  342  352  362  374 

267  279  291  302  313  324  336  347  368  369  380  392 


-  -  has  bpen  constructed  from  equation  (9)  and  shows 
"■ating  surface  required  for  a  simple  locomotive  to  fur- 
^nfflcient  steam  at  maximum  power.  To  use  this  diagram 
''>e  cylinder  diameter  at  the  left  and  proceed  toward  the 
^  to  the  inclined  line  corresponding  to  the  steam  pressure; 


Tables  n.  and  Til.  ^ow  these  methods  applied  to  the  com- 
parison of  locomotives,  tabulated  in  the  supplement  of  the 
Amebican  Engineeb  for  June,  1903.  The  compounds  nearly  all 
show  a  Irrge  excess  of  boiler  power,  and  were  more  data  avail- 
able, the  curve  shown  in  Fig.  1,  or  some  of  the  assumptions 


260 


AMERICAN   ENGINEER    AND   RAILROAD   JOURNAL. 


made,  might  b«  chanKod  somewhat,  but  the  general  accuracy  is 
confirmed  by  the  fact  that  if  the  heating  surface  Is  figured  for 
the  equivalent  simple  engine,  the  excess  boiler  capacity  is  still 
shown. 

The  general  experience  with  compounds  has  been  that  they 
are  more  sucessful  at  low  speeds,  such  as  are  attained  in  freight 
service,  than  in  high-speed  passenger  service,  and  it  would  ap- 
pear that  designers  have  supplied  the  compounds  with  heating 
surfaces  unnecessarily  large  with  the  idea  of  helping  them  out 
at  hish  speeds.  An  examination  of  the  curve  shown  in  Fig.  1 
shows  this  to  be  useless,  as  at  a  piston  speed  of  about  750  ft. 
per  minute  the  equivalent  pressure  decreases  faster  than  the 
piston  speed  increases,  and  hence  at  that  point  the  cylinders  use 
steam  at  their  maximum  rate.  That  this  point  of  maximum 
power  for  compounds  occurs  at  piston  speed  so  much  lower 
than  for  simple  locomotives  is  probably  due  to  the  fact  that 
for  the  compounds  the  steam  must  be  handled  through  ports 
and  valves  twice  as  often  as  in  the  case  of  simple  engines. 


REDUCED   COST   OF    OPERATION    THROUGH    GRADE 
AND  CURVATURE    REDUCTION. 


TABLE    lit. 

FBEIGUT     LOCOMOTIVES. — FROIH     RUPPLKMKNT 

JUNE,     1903 

Road.  Type.  Cylinders. 

L.  S.  &  M.  S 6-1  Simple 

Sou.  Pac 2026  2-cyl.  com. 

N.  Y.  C O.  2.  2-cyl.  com. 

P.  R.  R H.  6-A  Simple 

Nor.  Pac Y-2  4-cyL  com. 

N.  Y.  C 2399  4-cyl.  com. 

C,  R.  I.  &  P 1603  Simple 

A..  T.  &  S.  F. . .  836  4-cyl.  com. 

I.  C 639  Simple 

D.,  L.  &  W 808  Simple 

Burlington    580  Simple 

Brie    1565  4-cyl.  com. 

Nor.  Pac Y-3  4-cyl.  com. 

Soo    600  4-cyl.  com. 

Great    Northern..  100  Simple 

A..  T.  &  S.  F 824  4-cyl.  com. 

I.  C 640  Simple 

L   V 4-cyl.  com. 

N.  Y.  C G-4  4-cyl.  com. 

Union    95  Simple 

A.,  T.  &  S.  F 989  4-cyl.  com. 

A.,  T.  &  S.  F 900  4-cyl.  com. 

A.,  T.  &  S.  F. .  .  .  940  4-cyl.  com. 


TU     "AMERICAN     BNGINE' 

Stcanii 


An  admirable  paper  on  this  subject  read  before  the  Ameri- 
can Railway  Engineering  and  Maintenance  of  Way  Associ- 
ation by  Mr.  J.  B.  Berry,  chief  engineer  of  the  Union  Pacific 
Railway,  contains  the  following  conclusions: 

Gradients. — A  reduction  of  gradient  on  an  engine  dis- 
trict 100  miles  long  so  as  to  require  one  less  daily  train  in 
each  direction  will  result  in  a  saving  of  $37,230  per  year.  For 
other  lengths  of  district  or  a  greater  reduction  in  the  required 
number  of  trains,  the  saving  in  operating  expenses  per  year 
will  be  in  direct  proportion  to  this.  Any  reduction  in  length 
of  helper  grades  or  other  change  that  will  eliminate  one 
helper  engine  of  the  same  size  as  the  standard  road  engine 
will  result  in  a  saving  of  $14,673  per  year,  providing  that  the 
helper  engines  average  100  miles  per  day.  For  other  aver- 
age daily  mileage  of  helper  engine  the  saving  is  in  direct 
pro|)ortion  to  this. 

Distance. — A  saving  in  distance  will  result  in  the  following 
savings  per  year  per  daily  train  one  way: 

Class  A. — Distances  so  short  as  not  to  affect  wages  of  en- 
gine or  trainmen.  2.6  cents  per  foot,  or  $137  per  mile. 

Class  B. — Distances  affecting  train  wages,  but  not  affecting 
the  number  of  side  tracks  required,  3.7  cents  per  foot,  or  $196 
per  mile. 

Class  C. — Distances  so  great  as  to  affect  the  number  of 
side  tracks  required,  4.8  cents  per  foot,  or  $252  per  mile. 

Curvature. — The  elimination   of  degrees  of  total  curvature 
will   result  in  a  saving  per  year  per  daily  train  one  way  of 
23  cents  per  degree  for  uncompensated  curvature  and  19  1-3 
•  cents   per  degree  for  compensated  curvature. 

Rise  and  Fall. — The  elimination  of  one  foot  of  rise  and 
fall  will  result  in  a  saving  per  year  per  daily  train  one  way 
a.'^  follows:  Class  B,  where  grades  are  such  as  to  require 
shutting  off  steam  in  descending  but  not  to  require  applica- 
tion of  brakes  on  minor  grades.  55  cents  per  foot  and  on  rul- 
ing grades,  96  cents  per  foot.  Class  C,  where  grades  are  such 
as  to  require  the  application  of  brakes  on  minor  grades,  $1.15 
per  foot  and  on  ruling  grades  $1.57  per  foot. 


The  proportions  of  the  boilers  being  installed  at  the  Fifty- 
ninth  Street  power  plant  of  the  underground  rapid  transit  rail- 
way in  New  York  City  are  interesting  for  their  great  size.  Each 
of  the  60  boilers  is  of  600  h.p.  rated  capacity  and  delivers  super- 
heated steam  at  200  lbs.  pressure.  The  boilers  are  of  the 
water-tube  type,  built  by  The  Babcock  &  Wilcox  Company,  each 
having  294-4-ln.  tubes,  18  ft.  long;  the  tubes  are  arranged  in 
21  vertical  sections,  eacli  14  tubes  high.  Each  boiler  Is  pro- 
vi«lo(l  with  ?,  stoam  drums.  23  ft.  3  ins.  long  by  42  ins.  diameter; 
these  drums  are  of  open  Inearth  steel,  916  |p.  thick,  of  56,000 
lbs.  trniHe  itrengtb, 


Actual  S. 

Calc.  S 

Cap  ity 
at  M  X. 

POWL 

2874 

3070 

•4 

3025 

2025 

1  .D 

3480 

2125 

1  i 

2842 

3440 

3414 

2020 

1  :» 

3480 

2020 

1  2 

3264 

3350 

S 

2965 

2642 

]  2 

3203 

3870 

:{ 

3168 

3070 

1  3 

3827 

3520 

la 

3011 

2178 

]  s 

3646 

2018 

1  . 

3000 

2482 

1  1 

2965 

3220 

> 

4266 

2425 

1  .-. 

3500 

3870 

•■  ^ 

4105 

2610 

l.r.8 

4142 

2282 

l.'^l 

3321 

3690 

.'>0 

4681 

2824 

1.  5 

5366 

2940 

1  2 

5390 

3320 

1  2 

Main  Line  ESlectbic  Train  on  an  English  Railway. — The 
North  Eastern  Railway  instituted  electric  service  on  its  miin 
line,  between  the  Central  Station  and  Benton,  about  a  mor,  h 
ago.  The  current  is  brought  from  the  Newcastle-on-Tyne  El'  c 
trie  Supply  Company,  the  transmission  voltage  being  6,0''0, 
which  is  reduced  to  600  volts  for  the  third  rail  at  sub-static  s. 
Thirty-seven  miles  of  road  are  operated  electrically,  with  i.no 
and  four  tracks,  the  schedules  being  reduced  from  35  minui  ? 
by  steam  to  23  minutes  by  electricity  for  local  trains,  and  u 
15  minutes  for  express  trains. 


FIG.     57. A     compact     arrangement     of     VABIABLE-SPEaa)     MOT' 

DBIVINO   UPON   A   12-IN.   HEWES   &   PHILLIPS   CBANK   SHAPES. — 
5    H.P.    CBOCKEB-WHEElfB    MOTOB. 

Remabkable    Acceleration    by    Acttomobiles. — The    rece;  • 
automobile  speed  trials  at  Nice  developed  facts  which  shou 
set  people  thinking  as  to  the  possibilities  of  internal  combn 
tion   motors  for  transportation  purposes.     One,  a  100  horf 
power  automobile,  made  a  remarkable  record  of  a  mile  from 
standing  start  in  53  3-5  sec.,  or  at  the  rate  of  68  miles  P' 
hour.     This  machine  is  entitled  to  the  utmost  respect.  In  thef 
trials  one  of  the  machines  made  a  record  of  82.24  m^es  ?• 
hour,  and  another  one  94.74  miles  an  hour.    These  speeds  ha 
a  significance  much  greater  than  that  connected  with  the  cc: 
struction  of  mere  racing  machines,  and  they  point  to  the  po 
sibility  of  a  much  more  important  and  practical  use  of  intern' 

combustion  motors  thm  thftt  Qt  driYinf  pleature  or  racir 
nutomobilM. 
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E  APPLICATION    OF   INDIVIDUAL    MOTOR-DRIVES 
TO  OLD  MACHINE  TOOLS. 


Its  Rocks   Shops. — Pittsbubgh   &   La.ke  Erie  RAiutoAD. 


BY  K.   V.  WRIGHT,   MECHANICAL  E^iGINEEB. 


XII. 


This  shaper  has  a  maximum  speed  of  71  strokes  per  minute 
and  is  driven  by  a  Crocker- Wheeler  714-H.-P.  compound-wound 
motor,  in  connection  with  a  40-M.F.-18  controller.  This  shaper 
has  two  runs  of  gearing,  and  these,  in  connection  with  the 
motor,  furnish  a  wide  range  of  speed.  The  panel  board  and 
the  controller  are  placed  in  the  same  relative  position  as  for 
the  shaper  described  above. 


II 


SHAPEBS. 

continuation  of  the  description  of  the  applications  of 
>r-driving  to  reciprocating  tools  which  was  taken  up  in  the 
i>  eding  article  of  this  series,  here  are  described  such  appli- 
.  jns  to  shapers.  Figs.  57,  58  and  59  illustrate  the  applica- 
r  1  of  individual  variable-speed  motor-driving  to  two  old 
s  pers  at  the  McKees  Rocks  Shops.  Both  of  these  installa- 
(i  IS  are  quite  simple,  the  object,  of  course,  being  to  make  the 
(otnbination  as  compact  as  possible. 

\  Hewes  &  Phillips  12-in.  crank-shaper  is 
slii'wn  in  Fig.  57.  In  order  to  apply  the 
motor  it  was  only  necessary  to  replace  the 
l»  It  speed-cone  by  the  large  Morse  silent- 
(l.ain  sprocket  and  to  furnish  the  cast  iron 
l)i;uket  to  support  the  motor,  the  details  of 
which  bracket  are  shown  in  Fig.  58. 

The  motor  used  here  is  a  Crocker- Wheeler 
'.I I. -P.  compound-wound  motor,  operated  by 
a  lype  40-M.F.-18  controller  of  the  same 
make;  this  combination  gives  the  total  maxi- 
.niira  speed  of  65  strokes  per  minute.  The 
|i;iiu'l  hoard,  which  is  shown  to  the  left  in 
l"i«.  57,  carries  on  its  rear  side  the  main 
-wilch,  fuses  and  the  circuit  breaker,  and  on 
IS  front  side  the  controller. 


Remarkable  Service  of  Piston  Vala-e-s. — A  set  of  "American" 
semi-plug  piston  valves  with  their  valve  cages  have  just  been 
removed  from  a  locomotive  (m  the  Buffalo  &  Susquehanna 
Railroad  in  order  to  be  sent  to  the  exposition  at  St.  Louis. 
These  valves  were  applied  June  11,  1901  and  have  been  in  con- 
tinual service  up  to  March  31,  1904,  a  little  over  two  years  and 
nine  months.  In  this  time  no  repairs  of  any  nature  have  been 
made  to  the  valves  and  they  have  not  been  removed  from  the 
valve  cylinders  except  for  the  application  of  metal  packing  and 


— Ei 


-THE    ARRANGEMENT   OF    MOTOR    DRIVING    VSEO    lI'flN    THE   24-IN.  UOL'U)  & 
EBERHARUT  CRANK    SHAPER. — 7^^    H.P.    CROCKER-W HEELER    MOTCJR. 


.^' 


\>. 


( 


12-  Hpwo«  a  Phillips 
Craolf-Shaper      - 
(Side  View) 


\ 
II 

II 
/' 
/  1  }"'Wi<le  0.9JPitili 

Uoriic  Cliain 


76  Teeth 


13  Teeth 


Crocker-Wheeler 
5H.P 
Variable  Speed 
Motor 


!  Hi.    58. — DETAILS   OF   THE    MOTOR   DRIVE    APPLIED   TO    THE    HEWES    &   PHILLIPS   SHAPER,   SHOWING   STYLE  OF  MOTOR   SUPPORT  BRACKET. 


An  application  to  an  old  Gould  &  Eberhardt  24-in.  crank- 

laper  is  shown  in  Fig.  59.    The  method  of  applying  the  motor 

^  practically  the  same  as  for  the  shaper  described  above.    The 

It  cone  was  replaced  by  a  silent  chain  sprocket  and  a  bracket 

lade  to  support  the  motor  at  the  rear  of  the  tool,  as  shown  in 
'IP  drawing. 

This  drive  is  of  particular  interest  in  this  connection,  as  it 
'I'lstrates  the  flexibility  of  the  silent  chain  in  this  class  of 
•ork.    The  size  of  the  largest  sprocket  which  could  be  used 

as  so  limited  that  it  was  impossible  to  use  a  chain  with  very 
'^rge  pitch.  The  pitch  was  made  as  large  as  possible,  and  then 
J»e  chain  wa«  merely  ip«K?e  Wide  enough  fsp  that  it  would  have 
•ufBdent  itrengtb. 


once  for  examination.  Mr.  C.  R.  Williams,  general  master  me- 
chanic of  the  road,  stated  that  during  this  service  no  blow 
whatever  has  been  detected  in  the  valves  and  they  were  per- 
fectly tight  when  removed."  He  says:  "From  the  present  con- 
dition of  the  valves  I  see  no  reason  why  they  should  not  con- 
tinue to  give  this  same  service  for  five  years  yet."  During  the 
period  of  service  mentioned,  the  engine  has  made  91,340  miles. 
A  profile  of  part  of  the  road  on  which  this  engine  has  been  run- 
ning shows  that  it  has  done  a  large  amount  of  drifting.  Mr. 
Williams  states  that  the  reverse  levers  of  this  engine  are 
dropped  while  drifting,  in  the  same  manner  as  slide  valve  en- 
gines are  handled,  and  that  the  engine  drifts  freely,  although 
tber9  ar9  no  hy-pASBes  or  relief  yalyet  in  the  steam  cheetQ. 
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MALLET    ARTICULATED   COMPOUND  LOCOMOTIVE. 


0-6-6-0  TYPE. 


BALTIMOBE   &   OHIO    RAII.BOAO. 


(See  A-MKKicAN  Engineee  for  May,  page  167,  and  June,  pages 

218  and  237.) 

In  such  road  trials  as  could  be  made  before  this  locomotive 
was  sent  to  the  World's  Fair  at  St.  Louis  the  performance  was 
entirely  satisfactory.  Those  who  witnessed  the  trials  were  im- 
pressed with  the  fact  that  in  hauling  a  very  heavy  train  on 
slippery  rails,  without  sand,  both  engines  did  not  slip  simul- 
taneously and  the  tension  on  the  drawbar  was  never  relieved 
as  it  is  in  the  case  of  an  ordinary  engine.  Further  trials  will  be 
deferred  until  the  locomotive  is  put  into  regular  service. 

This  engine  'was  designed  to  haul  2,222  tons,  in  50-ton  cars, 
up  a  grade  of  1  per  cent,  on  straight  track,  at  a  speed  of  10 
miles  per  hour,  under  fair  conditions  of  weather  and  rail,  the 
engine  worlving  compound  and  the  resistance  being  figured  at 
31.5  lbs.  per  ton.  It  is  to  work  between  Cumberland,  Md.,  and 
Sandpatch.  The  design  was  prepared  for  30  deg.  curves  and 
20  deg.  reverse  curves,  without  tangents  between. 

The  engine  being  very  large  to  be  handled  in  the  shops,  ad- 
vantage was  taken  at  every  possible  opportunity  to  use  bush- 
ings in  the  running  gear,  so  that  running  repairs  might  be 
made  without  taking  the  engine  over  the  road  except  when 
absolutely  necessary. 

The  boiler  has  been  already  described.  The  locomotive 
stands  so  high  as  to  render  it  necessary  to  use  an  unusually 
low  dome,  which  is  made  of  cast  steel,  with  an  annular  cavity 
partially  surrounding  it,  leading  from  the  throttle  valve  con- 
nection to  the  high  pressure  dry  pipes  on  the  right  and  left 
sides  of  the  dome.  The  throttle  itself  is  outside  of  the  dome 
and  upon  one  side  of  it.  This  illustrates  the  difficulty  in  the 
matter  of  clearance  for  such  a  large  boiler.  The  high  pres- 
sure cylinders  are  upon  the  rear  engine,  the  frames  of  which 
are  secured  to  the  boiler  and  Are  box.  The  boiler  is  supported 
and  attached  to  the  rear  engine  frame  by  means  of  a  V.-in. 
plate  at  the  rear  end  of  the  fire  box,  extending  the  full  width 
of  the  mud  ring,  and  also  by  an  intermediate  sliding  support 
midway  between  the  rear  and  intermediate  drivers  and  a 
sliding  support  at  the  front  end  of  the  fire  box.  all  attached  to 
the  mud  ring.  The  high  pressure  saddle  does  not  separate  in 
the  center  of  the  space  between  the  frames,  the  parting  being 
at  one  side  in  order  to  provide  space  for  the  joint  of  the  re- 
ceiver pipe,  which  extends  forward  from  the  center  of  the 
saddle.  This  saddle  is  secured  to  the  belly  of  the  boiler,  which 
is  reinforced  by  1-in.  plates  inside  and  outside  of  the  shell- 
plates  at  this  point. 

The  boiler  is  supported  upon  the  front  engine  by  a  sliding 
support  with  lateral  and  longitudinal  motion  to  provide  for 
expansion  and  contraction  of  the  shell  and  for  side  movements 
in  curving,  this  being  located  between  the  rear  and  the  inter- 
mediate drivers  of  the  front  engine.  The  boiler  is  further 
supported  on  the  forward  engine  by  a  sliding  support  with 
lateral  and  longitudinal  motion,  which  is  located  between  the 
front  and  intermediate  drivers,  and  is  adjusted  to  take  the 
load  of  the  boiler  only  at  such  times  as  inequalities  of  the 
road  bed  make  it  necessary.  This  support  is  provided  with  a 
spring-centering  device  having  an  initial  pressure  of  about 
13.000  lbs.  All  the  wearing  surface.s  of  the  boiler  supports  are 
fitted  with  wrought,  case-hardened  bearings  working  on  the 
same  material,  or  brass. 

The  articulated  joint  between  the  front  and  rear  engines  Is 
of  cast,  steel,  and  very  substantial.  The  front  engine  frames 
also  have  hinge  supports  of  cast  steel,  so  rt>nstnicted  as  to 
break  in  case  of  excessive  strain  on  the  articulated  Joint,  which 
will  save  the  more  expensive  castings.  The  frames  of  both 
front  and  rear  engines  are  i^  ins.  wide,  and  have  a  minimum 
depth  of  5  Ine.  for  the  top  rails..  The  driving  wheels  are  50 
In«.  In  diameter,  with  all  tires  flanged;  the  driving  Journals 


are  9  x  13  ins.,  and  the  total  lateral  motion  of  the  drivin 
wheels  is  1-16  in.  between  hub  faces  and  boxes,  or  a  total  i 
^^  in.  for  each  pair  of  wheels. 

Steam  is  brought  from  the  dome  through  5-in.  dry  pipes  t 
the  high-pressure  steam  chests,  where  it  passes  through  lO-ii 
piston   valves  to   the  high-pressure   cylinders,   and   exhaust 
through  a  9-in.  receiver-pipe  with  a  ball-joint  at  the  back  en 
and  a  sliding-joint  and  also  a  ball-joint  at  the  front  end,  read 
ing  the  double-ported  slide  valves  for  the  low-pressure  cylii 
ders  of  the  leading  engine.    This  exhaust  pipe  provides  for  3 
deg.  curves.     There  is  but  one  intercepting  valve,  and  that  i 
of  the  Mellin  type,  which  has  been  so  successfully  useu  in  th 
Richmond  two-cylinder  compounds.    The  high-pressure  piston 
are  of  cast  Iron  and  hollow,  with  snap  rings,  while  those  o 
the  low-pressure  cylinders  are  of  cast  steel  with  cast  iron  bul 
rings.    The  cross-heads  are  of  the  alligator  type.     The  val\< 
motion  is  arranged  to  cut  oft  equally  at  17  ins.  of  the  stroke 
The  high-pressure  valves  have   %-ln,  outside  lap.     The  low 
pressure  valves  have  1-In.  outside  lap  and  ^4-in.  exhaust  clear 
ance.     The  valve  gear  is  of  the  Walshaert  type,  which  wa: 
absolutely  necessary  because  no  room  was  available  inside  thf- 
frames.    The  reversing  is  done  by  air,  with  a  very  ingenious 
construction  of  reverse  lever.    The  flexible  wheel  base  rendered 
necessary  a  flexible  connection  of  the  valve  motion  to  the  low 
pressure  cylinders,  which  was  accomplished  by  long    lifting 
rods,  with  a  compound  hinge  joint  at  the  top,  at  the  side  of  the 
boiler,  and  a  ball  joint  at  the  bottom.    The  hinge  joint  at  the 
top  avoids  the  twisting  of  the  rod,  and  the  rod  Is  made  long 
enough  so  that  the  side  motion  of  the  forward  engine  does  not 
introduce  a  serious  error  in  the  position  of  the  link  block. 

The  boiler  has  two  sliding  fire  doors.  The  grates  have  40 
per  cent,  air  opening,  and  are  arranged  to  rock  in  six  sections. 
The  ash  pan  has  10  sq.  ft.  of  air  opening,  80  per  cent,  of  which 
is  under  the  control  oi  dampers. 

The  cab  Is  of  3-16  In.  steel  plate.  Westinghouse  brakes  are 
fitted  to  the  engine  and  tender.  Two  4-In.  Coale  enclosed  pop- 
valves  are  set  at  240  lbs.,  and  one  4-in.  Coale  muffled  valve  is 
set  at  235  lbs.  pressure,  located  in  the  roof  sheet  in  front  of 
the  cab. 

The  tender  frame  has  10-In.  steel  channel  center  sills  and 
Sin.  channel  side  sills.  It  carries  7,000  gallons  of  water  and 
13  tons  of  coal. 

Additional  detail  engravings  will  be  presented  in  another 
issue. 


Enokmous  Passenceb-Cabbying  Capacity  of  New  Yobk 
Stkkkt  Railways. — Statistics  collected  by  the  State  Railroad 
Commission  of  New  York  show  that  for  the  year  ending 
February  29  the  car  lines  in  Manhattan  alone  carried  670,000,000 
passengers,  exclusive  of  transfers;  this  is  more  than  one  million 
more  passengers  than  all  the  steam  railroads  of  the  United 
States  carried  in  the  same  period,  their  record  being  568,000,- 
000  passengers.  In  Greater  New  York  more  than  one  billion 
passengers  were  transported.  It  is  interesting  to  know  of  the 
enormous  gain  of  37,000.000  passengers  on  the  elevated  lines 
during  the  year,  whereas  the  surface  lines  had  only  a  trivial 
increase  of  144,300.  This  would  indicate  that  the  surface  lines 
are  working  very  nearly  up  to  their  total  capacity. 


A  remarkable  long-distance  run  of  a  passenger  train  is  re- 
corrh'd  for  "The  Ocean  Mail"  special  of  the  Great  Western 
Railway  of  England,  on  May  9.  1904,  246%  miles,  from  Mill 
Hay  dock,  Plymouth,  to  Paddington  Station.  Txmdon,  made  in 
3  hours  461/^  minutes,  this  being  at  the  rate  of  65.07  miles  per 
hour.    The  train  weighed  140  tons  behind  the  tender. 


Internal  Friction  of  Locomotives. — In  recent  tests  on  the 
Fieri in-Zossen  Military  Railroad  a  steam  IcK'omotive  developed 
a  maximum  of  1.800  h.p.  The  resistance  being  about  25  lbs. 
•per  ton.  the  net  power  was  approximately  1.200,  leaving  about 
600  h.p..  or  over  30  per  cent,  of  the  power  of  the  engine  as  the 
amount  required  to  move  itself  against  all  resistance. 
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VEW  ARRANGEMENT  OF  FUEL  OIL  BURNERS  FOR 
LOCOMOTIVES. 


SouTHEKN  Pacific  Railway. 


teretofore  all  arrangements  for  burning  liquid  fuel  in  loco- 
rives  have  introduced  the  flame  at  the  back  end  of  the  fire 
V.  projecting  the  flame  towards  the  front  and  generally 
ler  a  fire  brick  arch  extending  backward  from  the  front  tube 
et.  The  Southern  Pacific  Railway  has  employed  oil  burning 
V  extensively  in  locomotives,  and  from  the  experience  of  a 
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API'LICATIO.N    TO    A   MAKBOW   FlKEBv>X. 


fire  briek  arch  is  dispensed  with  altogether.  At  the  back  end 
of  the  fire  box  an  opening  through  the  plate  floor,  which  takes 
the  place  of  the  ash  pan,  admits  air  vertically  upward  against 
the  flame  immediately  in  front  of  the  fire  brick  wall.  This 
plan  projects  the  flame  toward  the  rear  of  the  fire  box 
and  in  a  direction  opposite  to  that  of  the  natural 
course  of  the  draft.  There  is  no  obstruction  in  the  fire 
box  and  the  air  coming  direct  upon  the  flame,  from  beneath, 
deflects  it  in  an  upward  direction,  where  it  turns  to  travel 
forward  towards  the  tubes.  This  gives  a  long  flame-way  for 
the  fuel  and  subjects  a  larger  portion  of  the  surface  of  the 
fire  box  to  a  direct  heat  and  prevents  the  concentration  of  the 
heat  in  certain  portions  of  the  box,  which  necessarily  takes 
place  in  connection  with  the  usual  method.  In  the  saving  of 
the  cost  of  the  fire-brick  arches  alone,  the  saving  due  to  this 
method  is  enormous,  and  to  this  must  be  added  a  very  ma- 
terial improvement  in  the  matter  of  the  injury  to  the  fire  box 
sheets,  which  has  been  a  serious  diflSculty  in  large  locomotives 
where  the  flre,  with  oil  fuel,  is  greatly  forced. 

The  second  engraving  illustrates  the  application  to  a  new 
2-8-0  type,  wide  fire  box  locomotive.  In  this  case  the  burner  is 
placed  inside  of  the  fire  box,  protected  by  brick-work. 

This  road  now  has  65  locomotives  equipped  in  this  manner 
and  the  application  is  being  made  to  all  engines  as  fast  as 
possible.  Methods  of  using  oil  in  locomotive  fire  boxes  have 
been  studied  with  special  care  on  this  road  and  until  the  de- 
velopment of  this  arrangement,  Mr.  Heintzelman  considers 
that  all  have  been  working  on  an  entirely  wrong  principle.  This 
was  probably  for  the  reason  that  no  one  could  see  how  oil  could 
be  burned  in  a  locomotive  in  any  way  except  that  of  usual 
practice.  There  is  good  reason  to  believe  that  this  system 
will  continue  to  be  as  successful  as  at  present  and  that  it  will 
revolutionize  methods  of  burning  fuel  oil  in  this  service.  This 
seems  to  be  the  most  important  recent  contribution  to  progress 
in  fuel  oil  burning,  and  it  seems  likely  to  result  in  great  ad- 
vantage to  the  life  of  firebox  sheets  and  tube  ends. 


ArPLlCATIO.N     TO    \    BKCKNT    I.OCOMOTIVK    MITIl    WIPE    FIKtmOX. 

A   NEW   ARRANGEMENT   OF   FUEL   OIL   BURNERS    FOR  LOCOMOTIVES— SOUTHERN    PACIFIC   RAILWAY. 


unber  of  years   Mr.  T.   W.   Heintzelman,   superintendent  of 
Olive  power,  at  Sacramento,  California,  and  Mr.  J.  G.  Camp, 
:^?ueral  foreman,  have  brought  out  a  new  method  which  seems 
'*vely  to  revolutionize  this  practice.      =-. ;  : 
'I  the  rear  of  the  flre  box  and  below  the  flre  door.    The  usual 
The  accompanying  engravings  illustrating  methods  of  apply- 
ing the  new  arrangement,  show  that  the  burner  is  placed  at 
'be  front  end  of  the  fire  box;  in  one  case  the  atomizer  passes 
"lough  a  hollow  stay-bolt,  in  the  front  water  leg,  projecting  the 
'^fel  backward,  against  a  vertical  fire  brick  wall  which  is  built 


Gasoi.ixk  EN(ii.\E.s  i-ou  TuBXi.Nc;  A  Drawjuuikik. — The  new 
(Irawbridjie  of  ilie  Outral  Kailroiul  »»f  New  .ler.sey  crossing  Newark 
Hay  is  operated  b.v  two  7.*>-li.p.  gaxoiine  engines  8upplie<l  bj*  Fair- 
Imnks,  Morse  &  Co.  Thoy  are  of  tlie  three-cylinder  vertical  typ»>,  and 
bj'  their  u.se  the  ensiiiie-room  e<iiiipmeiit  is  greatly  simplifit^.  Either 
engine  may  be  coupled  to  a  coiuiuon  jack-shaft  by  means  of  friction 
couplings,  so  that  in  ca-se  of  accident  to  one.  the  other  engine  will 
be  immediately  available.  Circulating  water  is  supplied  by  t>mall 
pumps  driven  by  the  engine-s.  Storage  tanks  for  ga.s  are  provided 
on  a  special  platform  out.side  of  the  house  and  below  the  floor-level. 
For  hoisting  supplies  and  fuel  a  small  crane  is  provided,  which 
derives  its  power  from  one  of  the  engines. 
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HIGH  SPEED  PLANING. 


The  G.  A.  Gray  Company,  of  Cincinnati,  Ohio,  have  prepared 
a  leaflet  on  the  subject  of  high-speed  planing,  directing  atten- 
tion to  practice  which  they  recommend,  from  which  the  follow- 
ing statements  are  taken: 

The  ordinary  way  to  speed  up  a  planer  Is  to  increase  the 
speed  of  the  countershaft.  This  is  practicable  only  within  cer- 
tain limits,  because  it  results  in  increasing  the  return  speed 
in  proportion  to  the  cutting  speed,  and  thus  the  former  is  usu- 
ally increased  beyond  its  practical  limit  long  before  the  latter 
reaches  the  cutting  limit,  especially  where  modern  tool  steels 
ana  used. 

Some  variable-speed  countershafts  are  in  use,  which  permit 
a  wide  range  of  cutting  speed,  with  a  constant  return  speed; 
but  where  these  are  not  available  it  is  a  good  plan  to  put  in  a 
pulley  of  larger  diameter  on  the  countershaft  for  the  cutting 
stroke  instead  of  too  greatly  increasing  the  speed  of  the  shaft 
itself. 

It  will  be  readily  understood  that  in  practice  a  certain 
amount  of  time  is  necessary  in  order  to  shift  the  belts  and 
start  the  table  in  an  opposite  direction  at  each  end  of  the  stroke. 
The  greater  the  speed  the  greater  will  be  the  momentum  of  the 
revolving  parts  and  consequently  the  greater  the  delay  neces- 
sary to  overcome  them.  On  a  very  short  stroke  the  time  so 
lost  may  offset  the  gain  due  to  increased  speed.  In  view  of 
this,  this  company  recommends  for  return  speeds  such  limits  as 
long  experience  has  proved  to  be  most  practicable  for  general 
purposes,  viz.:  From  60  to  80  ft.  per  min.,  depending  upon 
the  size  and  length  of  the  planer. 

When  an  extreme  cutting  speed  is  wanted  they  substitute  a 
special  shifter  lever  and  front  dog  for  those  ordinarily  used; 
the  object  being  to  effect  the  contact  of  the  dog  and  lever 
higher  up,  in  proportion  to  the  speed,  and  thus  preserve  the 
smooth  reverse  motion  which  characterizes  the  operation  of 
Gray  planers.  This  company  is  frequently  asked  the  question: 
"What  is  the  quick  return  ratio  of  your  planers?" 

The  person  asking  such  a  question  seems  to  assume  that  this 
ratio  determines  the  efficiency  of  a  planer,  and  that  a  compari- 
son of  such  ratios  for  various  planers  indicates  their  relative 
efficiencies.  Both  of  these  assumptions  are  radically  wrong. 
The  mere  ratio  of  return  and  cutting  speeds  is  no  indication 
whatever  of  the  efficiency  of  a  planer,  and  a  comparison  of  such 
ratios  for  various  planers  is  of  no  value  unless  the  actual  cut- 
ting speeds  are  known.  The  man  who  asks,  "What  is  the  quick- 
return  of  your  planer?"  assumes  that  a  return  of  4:1  must  be 
more  efficient  than  3:1.  If  the  cutting  speeds  are  alike  on  both 
planers,  then  the  comparison  is  valid;  but  if  the  cutting  speeds 
are  not  alike,  then  both  speeds  must  be  known  before  a  basis 
of  comparison  can  be  established.  Thus,  a  planer  with  a  quick- 
return  of  2:1  may  be  really  more  efficient  than  another  with  a 
quick  return  of  4:1.  It  depends  entirely  on  the  actual  cutting 
speeds,  as  may  be  understood  from  the  following  elementary 
calculation: 

Assuming  the  cutting  speed  to  be  24  ft.  per  min.,  then  a  stroke 
12  ft.  long  is  made  in  ^/^  min.;  and  if  the  quick  return  is  2:1, 
then  the  return  stroke  is  made  in  '/{.  of  Vi;  =  M  min.  Thus,  one 
"round  trip"  is  made  in  l-i+M  =  %  min.,  i.  e.,  at  the  rate  of  80 
round  trips  per  hour. 

Assuming  the  cutting  speed  to  be  18  ft.  per  min.,  then  a  stroke 
12  ft.  long  is  made  in  12-18  =  2-3  min.;  and  if  the  quick  return 
is  4:1,  then  the  return  stroke  is  made  in  M  of  2-3  =  1-6  min. 
Thus,  one  "round  trip"  is  made  in  2-3-f  1-6  =  5-6  min.,  i.  e.,  at 
the  rate  of  72  round  trips  per  hour. 

Similar  calculations  with  various  other  cutting  speeds  and 
return  ratios  give  the  results  embodied  in  the  following  table: 

Cutting  spd  of  18  ft.  and  a  return  of  4  :1  gives  72  round  trips  per  hr. 
Cutting  sp"d  of  20  ft.  and  a  return  of  3  :1  gives  75  round  trips  per  hr. 
Cutting  sp'd  of  24  ft.  and  a  return  of  2  :1  gives  80  round  trips  per  hr. 
Cutting  .sp'd  of  40  ft.  and  a  return  of  2  :1  gives  133  round  trips  per  hr. 
Cutting  sp'd  of  60  ft.  and  a  return  of  1%  :1  gives  1G6  round  trips  per  hr. 

From  the  above  it  is  plainly  evident  that  the  cutting  speed 
9  the  principal  factor  in  determining  and  increasing  the  effi- 


ciency of  a  planer,  and  of  infinitely  more  importance  than  t1 
mere  magnitude  of  quick-return  ratio.  Recognizing  this  fac 
the  Gray  planers  are  designed  and  constructed  so  that  th* 
may  be  run  at  the  fastest  speeds  which  the  work  and  tool  stee 
will  stand. 

The  G.  A.  Gray  Company  from  their  experience  in  plan' 
construction  have  a  great  deal  of  additional  information  wii 
respect  to  planer  practice  and  those  requiring  further  inform, 
tion  should  apply  to  them. 


MATERIAL  TRACKS  IN  SHOPS. 


BY  J.   H.    MORTON. 


In  these  days  employers  cannot  afford  to  have  men  standiu 
around  waiting  for  the  transfer  of  material,  and  nowhere  is  i 
more  important  to  provide  efficient  track  systems  than  in  tli 
railroad  machine  shop.  The  arrangement  of  a  single  tracK 
either  narrow  or  standard  gauge,  for  the  handling  of  materia 
does  not  entirely  meet  present  day  conditions,  even  when  wel 
provided  with  branches.  Space  does  not  admit  of  providing  . 
double  gauge  track  on  account  of  the  loss  of  valuable  floo 
space,  and  no  railroad  can  accommodate  itself  entirely  to  th' 
inconvenient  narrow  gauge  system  through  which  standard' 
gauge  cars  can  never  pass. 

A  narrow  gauge  track  down  the  center  of  a  standard  gaug* 
or  one  formed  with  a  single  extra  rail  to  provide  a  narrou 
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A  CONVENIENT  ABBA.NOEMENT  OP  MATEBIAL    TRACKS   IN   SHOPS. 

standard  gauge  track  with  three  rails  are  familiar  systems  in 
many  shops,  but  the  necessity  for  turning  one  truck  off  on  a 
side  track,  to  pass  another  in  an  opposite  direction,  is  a  serious 
disadvantage  of  this  arrangement.  As  far  as  the  writer  is 
aware,  a  double  narrow  gauge  system  between  standard  gauge 
tracks,  as  devised  by  him  for  large  new  shops'  now  in  con 
struction,  has  not  as  yet  been  adopted  elsewhere.  The  acconi 
panying  sketch  clearly  shows  the  advantages  of  such  a  system. 
By  using  each  narrow  gauge  track,  for  one  direction  only,  a 
continuous  stream  of  trucks  can  be  kept  moving  in  opposite 
directions  without  causing  blocking,  which  is  so  familiar  on 
a  single  track.  When  necessary  standard  gauge  trucks,  or 
cars,  may  be  brought  into  the  shops  on  the  outside  rails — and 
in  this  case,  of  course,  it  need  not  occur  often— the  narrow 
gauge  tracks  must  be  cleared.  An  18-in.  gauge  and  trucks  H 
ft.  wide  may  pass  each  other  on  the  tracks  shown,  with  a  clear- 
ance  of  2*4  ins.  between  the  trucks.  If  necessary  a  2-ft.  gauge 
may  be  used,  but  this  allows  only  a  width  of  2  ift.  6  in.  for  the 
truck,  with  the  same  clearance.  The  narrow  and  long  truck, 
however,  may  be  a  blessing  in  disguise  in  the  crowded  shop. 
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{Continued  from,  page  175.) 
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an  to  become  a  locomotive  runner  in  Europe  must  have 
I  op  experience.  On  some  roads  he  starts  in  the  shop, 
t-rves  as  fireman,  and  takes  his  place  as  "driver"  in  his 
On  others  he  fires  first,  then  goes  into  the  shop  and  quali- 

•driver."  There  seems  to  be  no  regular  rule,  but  shop 
(dge  is  nearly  always  necessary  before  a  man  is  given 

of  an  engine.  In  France  it  is  not  unusual  for  young 
ical  men  entering  railroad  work  to  serve  as  fire- 
iiir  an  entire  year  in  order  to  give  them  thorough  knowl- 
<i  how  locomotives  are  handled.  They  are  told  that  they 
L  learn  anytning  on  the  road  in  a  few  weeks  or  months, 
;  is  true.  A  young  technical  man  who  is  now  work  mana- 
II  one  of  the  leading  English  roads  served  six  years  in  the 
and  on  the  road  before  he  was  given  any  responsibility. 
lie  occupies  a  leading  position  in  England  and  is  well 


qualified  to  fill  it. 

Kiiglish  roads  have  "engine  drivers."  French  roads  have 
"niei  lianicians."  We  have  "locomotive  engineers."  They  are 
all  .siipijosed  to  be  one  and  the  same,  but  they  are  not. 

Over  here  the  "driver"  or  "mechanician"  touches  his  cap 
ami  ^ives  some  attention  when  he  is  asked  a  question.  This 
of  iLself  might  speak  for  a  number  of  undesirable  things;  for 
example,  it  might  be  an  evidence  of  servility  or  groveling  or  a 
sign  of  class  distinction,  but  these  men  did  not  give  me  suca  an 
iuiiJiesslon.  I  talked  with  a  number  of  English  "drivers"  and 
also  studied  French  "mechanicians"  by  aid  of  several  friends. 
These  men  are  brought  up  to  treat  an  official  with  distingmshed 
courtesy,  and  this  fact  is  mentioned  because  it  reflects  light 
upon  a  difference  between  foreign  and  American  practice. 
Oi  icauizations  of  labor  are  strong  over  here,  but  it  is  not  neces- 
saiy  for  the  officials  to  devote  a  large  proportion  of  their 
tiuKj  to  grievance  committees.  Those  who  employ  labor  in 
Kuglaud  have  their  troubles,  and  the  labor  organizations  bring 
git  at  pressure  to  bear  in  the  way  of  "leveling  influence,"  but 
witli  it  all  there  yet  remains  an  element  in  the  situation  which 
is  very  desirable.  I  refer  to  the  fact  that  "engine  drivers" 
nii  t  be  good  men  in  order  to  attain  and  hold  their  positions. 
Ot  ourse  everyone  will  say  that  this  is  so  the  world  over,  but 
over  here  to  be  given  charge  of  a  locomotive  means  something, 
ami  the  first  anxiety  of  the  man  is  to  hold  the  job.  To  do 
til  ■  they  must  give  a  very  high  grade  of  service.  They  are 
1"   J  to  strict  account  of  the  fuel  given  them,  and  they  must 


a 
wi 


lie  ijood  men  and  remain  good  men  or  others  take  their  places. 

TJ.U'  point  is  that  the  men  are  not  the  only  ones  who  are  mak- 

Jn-:  demands,  and  they  are  not  the  only  ones  to  make  griev- 

s  known.    The  company  also  has  a  grievance  committee, 

h  tends  to  make  the  standard  of  service  high.   This  keeps 

thi*  men  busy  to  hold  up  their  end  of  the  burden.    They  are 

•^'d  to  strict  accountability.     If  the  men  who  handle  and 

ffl'^  locomotives  first  make  sure  that  they  are  doing  their  work 

they  are  not  likely  to  keep  their  grievance  committees 

■  •    usy.    I  believe  that  we  ought  to  adopt  coal  premiums,  paid 

'■     ash,  and  also  cash  premiums  for  perfection  of  service,  all 

!iich  would  tend  to  reward  excellent  service  and  also  tend 

^      lake  the  difference  between  good  and  poor  service  per- 

•  apparent  to  the  men  through  their  pay  envelopes.    There 

'  difficulty  in  the  way  of  our  adopting  premiums  for  en- 

'■H  and  firemen  except  properly  organizing  and  carefully 

''■      mistering   the   system   under  competent   direction.     For- 

fs  have  employed  this  system  for  years  because  their 

is  expensive. 

i's  high  cost  of  fuel  has  an  Important  bearing  on  loco- 
ve  practice  abroad.  In  England  it  has  led  to  keeping  loco- 
ves  in  more  perfect  condition  than  in  any  other  country  in 
^vorld.  In  Germany  it  has  led  to  experiments  in  super- 
ing,  and  in  France  It  has  resulted  in  locomotive  design 
onstruction  without  any  regard  to  any  question  but  that 
reducing  the  best  locomotive  which  those  who  understand 


the  conditions  know  how  to  build.  The  high  cost  of  fuel  has 
led  to  botn  scientific  -  design  and  scientific  operation  of  loco- 
motives in  Europe.  We  have  the  same  reason  for  doing  these 
things.  Our  fuel  cost  may  average  less  per  ton,  but  tiie 
amounts  of  the  bills  because  of  our  heavy  trains  would  stagger 
Europeans.  --  . 

Some,  but  not  all,  locomotive  superintendents  over  here 
take  special  pride  in  continuing  locomotives  in  service  which 
are  30  and  35  years  old.  They  are  poor  weaklings,  and  new 
ones  could  be  built  for  the  cost  of  keeping  them  in  repair. 
Englishmen,  as  a  rule,  insist  upon  the  severest  simplicity 
of  construction  in  their  locomotives.  They  have  gone  as  far 
as  they  can  now,  and  must  face  the  question  of  complication 
very  soon.  They  insist  upon  extra  fine  finish,  both  in  the 
drawing  room  and  in  the  shop.  Take  for  example  an  English 
main  rod.  It  is  beautiful  in  proportion  and  is  graceful  in 
curves  and  in  details.  In  the  shop  it  is  finished  with  equal 
care,  and  is  a  perfect  mechanical  job.  It  is  always  ready 
for  the  severest  critics  of  international  expositions.  These 
things  are  overdone  in  England.  They  are  a  little  underdone 
at  home,  and  a  position  about  one-third  of  the  way  between 
the  two,  beginning  to  measure  from  our  end,  would  be  about 
right. 

English  locomotives  are  works  of  art  as  to  finish  and  paint- 
ing. This  is  carried  to  a  point  far  beyond  justification  on 
business  principles,  and  it  is  only  justified  as  far  as  it  affects 
the  quality  of  care  in  keeping  the  engines  in  condition.  For 
example,  a  corner  of  the  running  Iward  with  a  large  fillet  is 
much  easier  cleaned  than  are  those  with  a  sharp  angle.  An 
engine  which  is  well  painted  is  more  easily  kept  clean  than 
one  that  is  rough.  There  is  a  great  deal  of  expensive  sentiment 
about  the  English  locomotive.  The  traveller  derives  no  com- 
fort in  a  coid  car  from  the  fact  that  the  engine  is  well  finished, 
but  it  must  be  admitted  that  he  is  nevertheless  very  apt  to 
go  forward  at  a  long  stop,  in  order  to  have  a  look  at  the 
beautiful  machine  at  the  head  of  the  train.  Good  fitting  and 
good  workmanship  are  always  in  order,  but  draw-filing,  polish- 
ing and  the  reflnements  of  the  painter's  art  serve  no  essential 
purpose.  The  money  would  be  better  spent  in  other  ways. 
The  marine  engineers  of  Great  Britain  are  more  practical 
in  this  respect.  English  boiler  work  is  something  to  be 
unreservedly  admired.  Here  is  where  perfection  of  fitting  is 
absolutely  necessary. 

Our  engines  certainly  have  higher  mean  effective  pressures 
in  their  cylinders  than  these.  If  it  were  otherwise  these 
engines  would  be  sadly  overcylindered  because  their  cylinders 
are  so  large.  On  the  other  hand,  English  engines  of  the  Inside 
connected  type  are  very  free  in  the  exhaust.  In  many  of  them 
the  valves  may  be  seen  through  the  exhaust  pipe  and  stack. 
Englisn  engines  have  necessarily  narrow  ranges  of  power,  and 
are  built  for  the  light  work  they  do.  We  have  shorter  laps, 
greater  lead  and  wider  ranges  of  cut  off. 

I  did  not  see  a  single  EJnglish  passenger  engine  which  gave 
evidence  that  the  front  end  had  ever  been  hot,  but  not  so  with 
freight  engines.  Some  results  of  tests  were  shown  me  in- 
dicating temperatures  of  1,500  deg.  F.  in  the  smoke  box.  Tliis 
was  a  38-ton  freight  engine  in  coal  service.  It  had  1,134  sq. 
ft.  of  heating  surface,  18  by  26  in.  cylinders,  20.5  sq.  ft.  of  grate, 
56  in.  drivers,  and  carried  150  lbs.  steam  pressure.  The 
maximum  draft  was  4  in.  of  water,  and  the  mean  1.75  in.  I 
was  told  that  this  little  engine  used  20.3  lbs.  of  coal  per  horse- 
power hour,  and  produced  a  maximum  of  820  indicated  horse- 
power with  40  per  cent,  cut  off  on  a  grade  of  83  ft.  per  mile,  at 
23  miles  per  hour.  On  another  trip  with  a  load,  including 
engine  and  tender,  of  284  tons  in  45  coal  "wagons,"  the  same 
engine  indicated  441  horse-power  at  36.5  miles  per  hour.  In 
the  best  of  these  tests  the  rate  of  coal  consumption  ranged 
from  44.5  to  60  lbs.  per  sq.  ft.  of  grate  per  hour.  The  water 
evaporated  per  sq.  ft.  of  heating  surface  per  hour  varied  from 
7.78  to  9.09  lbs.,  and  the  water  per  indicated  horse-power  hour 
ran  from  17.1  to  18.6  lbs.;  the  water  per  pound  of  coal  from 
7.7  to  10.8,  and  the  maximum  loads  from  507  to  605  tons.  The 
engine  must  have  been  efficiently  handled  to  do  such  work. 

G.  M.  B. 
(To  be  continued.) 
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This  machine,  mauufactured  by  Messrs.  Foote,  Burt  &  Co., 
Cleveland,  Ohio,  is  specially  designed  for  railroad  shops  for 
building  arch  bar  trucks.  It  combines  rigidity  and  convenience 
in  operation. 

The  uprights  are  of  box  form  and  very  heavy,  with  the  metal 
distributed  to  give  the  greatest  stiffness  at  the  point  of  greatest 
stress.  The  cross-rail  is  of  solid  web  construction,  cross  girted 
to  withstand  the  upward  thrust  from  the  drills  and  resist  all 
tendency  to  twist.  Absolute  absence  of  deflection  under  the 
heaviest  cuts  was  the  aim  in  the  construction  of  the  entire 
machine.  The  spindles  are  driven  by  forged  steel  miter  gears 
with  planed  teeth,  8  ins.  diameter,  4  pitch.  Stiffness  of  the 
driving  shaft  is  not  depended  upon  for  hold- 
ing the  driving  in  mesh  with  the  driven 
miter,  as  the  driving  miter  is  securely  housed 
In  a  bearing  which  is  a  part  of  the  spindle 
head,  securing  this  gear  not  only  in  its  mesh 
with  the  spindle  gear,  but  it  is  self-contained 
with  the  head  and  moves  along  the  shaft 
when  the  head  is  adjusted  for  different  cen 
ters  of  drills. 

The  table  is  fed  up  by  means  of  rack  and 
pinions,  the  feed  shaft  being  2%  ins.  in  di- 
ameter, the  feed  racks  having  3-in.  face,  4 
pitch,  both  the  rack  and  pinions  being  of 
forged  steel.  Positive  and  very  powerful 
feeds  are  provided,  rendering  the  work 
smooth  and  steady  in  cutting.  This  adds  to 
the  capacity  for  work  which  can  be  done 
without  regrinding  the  drills.  An  automatic- 
knock-off  is  provided,  which  knocks  off  the 
feed  at  any  point.  A  quick  return  is  pro- 
vided for  its  table,  operated  by  means  of 
the  pilot  band  wheel  at  the  right  hand  end 
of  the  machine.  All  the  spindles  are  adjust- 
able vertically  for  a  distance  of  5  ins.  in 
order  to  permit  the  use  of  drills  of  unequal 
length,  and  this  also  permits  the  height  ot 
the  drill  points  to  conform  to  different  offstls 
in  the  top  and  bottom  arch  bars.  This  ad- 
justment is  made  by  means  of  a  rack  and 
pinion  in  each  head,  moving  the  spindle  up 
or  down  easily  and  quickly  to  the  desire;! 
point,  where  it  is  quickly  damped. 

In  the  engraving  the  convenient  clanip.s 
for  the  arch  bars  are  clearly  shown. 


Ix»garithuis  for  Beginners,  by  C.  M.  Pickworth.     D.  Van  Nost; 
Company,  23  Murray  street,  New  York,  1904.    Price,  .50  v 

The  purpose  of  this  little  book  is  to  present  a  more  detailed 
practical  explanation  of  logarithms  and  their  various  applioa' 
than  is  to  be  found  in  text  books  on  algebra  and  trigonometry, 
author  intended  to  assist  the  beginner  by  giving  him  a  safe  g 
of  the  underlying  principles  of  this  method  of  calculating,  whic 
usually  does  not  get  in  the  usual  methods  of  attacking  the  sut    ct. 
The  author  intends  the  book  to  meet  a  need  which  has  arisen  i: 
latter  developments  of  thermodynamics  as  applied  to  the  elect! 
physical  and  mechanical  sciences.    The  book  is  intended  as  a  si 
introduction  to  the  subject.     Those  who  are  accustomed  to  , 
l<)gari(hm.s  will  be  very  glad  to  have  this  hook  upon  their  sht 
and  those  who  are  making  a  study  of  the  subject  will  find  it  a 
valuable  treatise. 


LiBEBAi,  Attitude  of  a  Labob  Union. — 
Grand  Chief  Stone  of  the  Brotherhood  of 
[^ocomotive  Engineers  recently  gave  utter- 
ance to  one  of  the  most  liberal  and  far-seeing  policies  which 
has  yet  emanated  from  any  labor  union  leader.  In  speaking 
■^t  a  meeting  of  labor  representatives  in  Fort  Worth,  Tex.,  he 
stood  squarely  for  the  "open  shop."  He  stated  that  he  was 
a  '"firm  believer  in  union  labor  and  the  right  of  laboring  men 
to  organize,"  but  held  that  it  was  unwise  and  unjust  to  form 
an  organization  and  to  compel  a  man  to  join  it  against  his 
will,  this  being  an  interference  with  the  personal  liberty  guar- 
anteed by  the  Constitution  of  the  United  States.  He  attributed 
the  fact  that  the  railway  labor  organizations  stand  head  and 
shoulders  above  others  to  the  fact  that  they  do  not  oppose  the 
*'open  shop,"  and  said:  "On  almost  every  road  in  the  country 
we  work  side  by  side  with  men  who  do  not  belong  to  our 
orders.  No  man  is  forced  to  join  us.  We  try  to  show  him  how 
he  would  be  benefited  by  belonging  to  us,  and  where  his  in- 
terests are,  but  we  never  say  to  him  to  join  us  or  you  cannot 
earn  an  honest  living  by  working  here.  I  do  not  believe  any 
man  ever  made  a  good  member  in  any  organization  who  was 
forced  to  join  it  against  his  will,  for  the  chances  are  that  when 
opportunity  offers  he  will  prove  a  traitor  and  betray  you," 
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STANDARD    ARCH    B.VB   DRILL,    FOOTE,    BURT   &   CO. 


Train  Rules  and  Train  Dispatching.  A  practical  guide  for  tr;  » 
dispatchers,  engine-men.  trainmen  and  all  who  have  to  do  wi  li 
the  niovcineiit  of  trains.  Hy  II.  A.  Dalby.  First  editi"i. 
Published  hy  the  Derry-Collard  Company,  256  Broadway,  N  v 
York,  1004.      Price,  $1.50. 

Tlie  author  of  this  hook  has  been  engaged  in  train  dispatclii  -■ 
for  years  and  i.s  .still  in  active  service.     The  book   is  heartily 
dorsed  by  Mr.  John  F.  Maokey,  of  the  Train  Dispatchers'  Assih 
tion,  who  is  the  author  of  the  introduction.     The  book  is  prii 
cally  a  textbook  upon  the  work  of  a  train  dispatcher,  and  is  a  v; 
able  treatise  on  the  handling  of  train.s.      It  follows  and  exphi    - 
the  work  of  the  American  Railway  .Vssociation  in  .systematizing 
operation  of  trains  through  the  standard  time  and  standard  code    '' 
train  rules.       It  dis<u.sse<«  time  tables,  divisions,  districts  and  <• 
ininals,   classes  and   rights  of  trains,  train  orders,  types  of  tra 
order  signals,  the  relation  between  the  di.spatcher,  engine  and  tra 
man,  gives  sugge»:tions  to  young  dispatchers,  and  presents  the  sta: 
ard  code  of  the  American  Railway  Association.      It  will  be  p 
ticularly  valuable  to  operators  who  desire  to  become  dispatche 
to  engine-men,  trainmen  and  others  who  have  to  do  with  the  ope: 
tion  of  trains.     The  book  is  well  printed  and  well  bound,  which    ■ 
something  unusual  in  works  of  this  character. 
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jt    NiT    MEETING    OF  INSTITUTION   OF    MECHANICAL 

ENGINEERS  AND    AMERICAN  SOCIETY  OF 

MECHANICAL    ENGINEERS. 


his  meeting,  which  opened  in  Chicago  May  31,  was  unique 
ii  he  assembling  of  over  900  registered  attendants,  and  it  was 
t'ssful  in  every  way.  About  100  members  of  the  English 
H  ,ty  "were  present.  In  the  opening  exercises  Mr.  J.  Hartley 
\\  ksteed,  president  of  the  Institution  of  Mechanical  En- 
g.    -ers,  represented  that  organization. 

he  papers  covered  a  wide  field,  those  of  greatest  interest  to 
or:  readers  being  one  by  Prof.  Goss  on  locomotive  testing 
p,  Ills,  and  one  by  Mr.  G.  J.  Churchward,  of  the  Great  Western 
K^hvay,  of  England,  describing  the  interesting  locomotive 
t«  ling  plant  recently  installed  by  him  at  Swindon,  and  one 
bv  E.  A.  Hitchcock,  describing  tests  on  a  2 — 6 — 0  locomotive 
01.  the  Hocking  Valley  Railroad.  Three  excellent  papers  on 
si.'  :im  turbines  put  that  subject  on  record  in  a  very  satisfactory 
way.  and  Mr.  J.  T.  Nicholson  read  an  important  paper  on  the 
work  of  machine  tools.  ■   '-•' 

The  paper  by  Prof.  Goss  is  both  historical  and  descriptive. 
Credit  for  the  idea  of  stationary  locomotive  plants  is  given  to 
M.  Borodin,  of  the  Russian  Southwestern  Railways.  The  paper 
describes  the  construction  of  the  plants  on  the  Chicago  & 
Northwestern,  at  Purdue  University,  Columbia  University  and 
tiie  Pennsylvania  Railroad  test  plant  at  the  World's  Fair  at 
St.  Louis.  ;-'■  "     '" 

The  paper  by  Mr.  Churchward  is  presented  in  abstract  in 
this  issue.  This  plant  is  used  for  testing  and  also  for  "break- 
iiig  in"  locomotives,  and  the  work  done  by  the  locomotives  is 
jiartially  absorbed   by  an   air   compressor   operated   from   the 

•  arrying  wheels. 

The  road  test  of  a  freight  locomotive  on  the  Hocking  Valley 
Railroad,  described  in  the  paper  by  Mr.  Hitchcock,  is  the  first 
retord  we  have  seen  in  which  a  heat  balance  for  the  boiler  is 
attempted.     The  data  are  unusually  complete. 

A  paper  by  J.  T.  Nicholson  describes  elaborate  experiments 
with  a  lathe  tool  dynamometer,  conducted  for  the  purpose  of 
'letermining  not  only  the  work  done  by  the  cutting  tool,  but 
also  that  of  moving  the  slide  rest  during  the  cutting  operations. 
The  records  involve  over  300  tests,  with  from  50  to  100  separate 
ol)servations  in  each.  The  construction  of  the  apparatus  is 
ilescribed  and  illustrated.  In  the  discussion  Mr.  Wicksteed 
'  liaracterized  the  appearance  of  the  new  tool  steels  as  con- 
'^Mtuting  the  greatest  revolution  that  had  taken  place  in  his 
lifetime,  and  Prof.  Benjamin  considered  the  experiments  re- 
i'lrded  in  this  paper  the  most  important  ever  made.  We  shall 
liiint  i)ortions  of  this  paper  in  another  issue. 

The  De  Laval  steam  turbine  was  described  in  a  paper  by 
Messrs.  E.  S.  I.,ea  and  E.  Meden.  Among  the  interesting  points 
'ought  out  was  the  construction  of  the  wheel  in  such  a  way 
:■^  to  minimize  tne  disastrous  results  in  case  of  breakage  be- 

uise  of  centrifugal  force.    The  rotating  part  is  thinned  at  the 

•  ;in  to  accomplish  this.     The  authors  stated  that  it  was  pos- 
litle  to  use  peripheral  velocities  as  high  as  2,100  ft.  per  second. 

Mr.  Francis  Hodgkinson,  in  a  paper  entitled  "Some  Theo- 
■fical  and  Practical  Considerations  in  Steam  Turbine  Work." 
scribed  the  Westinghouse-Parsons  type,  presented  the  ideal 
ibine  element,  and  discussed  the  expansion  of  steam  in  this 
iblne.  The  author  considered  other  types  of  turbine,  but 
'Ve  special  attention  to  that  with  which  he  has  been  identi- 
d.  He  recorded  elaborate  tests,  made  at  the  Westinghouse 
'>rks,  and  describes  the  testing  department,  giving  important 
■  ords  taken  from  it. 

A  third  paper  on  the  steam  turbine  was  read  by  Mr.  A. 
iiteau.  Like  the  others,  this  contained  references  to  other 
pes,  but  specially  concerned  the  author's  turbine,  which  has 
'  ''11  quite  successful  abroad.  This  paper  also  dealt  with 
arine  turbines  and  turbine-driven  centrifugal  feed  pumps  for 
'ilers  and  turbines  for  driving  fans. 
The  meeting  was  both  profitable  and  enjoyable. 


Mr.  J.  H.  Fildes  has  been  appointed  master  mechanic  of  the 
Lehigh  Valley,  with  headquarters  at  Buffalo,  N.  Y. 


Mr.  Thomas  Coyle  has  been  appointed  master  mechanic  of  the 
l^ehigh  Valley  at  Weatherly,  Pa.,  to  succeed  Mr.  J.  H.  Fildes, 
promoted.  Mr.  Coyle  is  promoted  from  the  i)ositiou  of  general 
foreman  at  Perth  Am  boy. 


Mr.  L.  L.  Bentley  has  been  appomted  mechanical  engineer 
of  the  Lehigh  Valley  Railroad,  with  headquarters  at  South 
Bethlehem,  Pa.  He  has  for  several  years  held  the  position  of 
chief  draftsman. 


W.  F.  M.  Goss,  Dean  of  the  Schools  of  Engineering  of  Purdue 
University,  has  received  the  honorary  degree  of  Doctor  of  En- 
gineering (D.  Eng. ),  bestowed  by  the  University  of  Illinois. 


Mr.  M.  McGraw  has  been  appointed  master  mechanic  of  the 
Illinois  Central  at  East  St.  Louis,  111.,  succeeding  Mr.  Isaac 
Rova.  Mr.  McGraw  has  been  roundhouse  foreman  at  Burn- 
side,  111. 


Mr.  W.  P.  Richardson  has  been  appointed  mechanical  en- 
gineer of  the  Pittsburg  &  Lake  Erie  to  succeed  Mr.  R.  V. 
Wright,  who  has  resigned  to  become  associate  editor  of  the 
Americ.vx  Enoixeek  and  Railro.m)  Joi'RXAL.  Mr.  Richardson 
is  a  graduate  of  the  University  of  Minnesota,  and  entered 
railroad  service  as  draftsman  with  the  Chicago  Great  Western 
Railway.  He  became  chief  draftsman  of  that  road,  and  went 
to  the  Pittsburg  &  Lake  Erie  as  chief  draftsman  in  1902. 


Officers  of  American  Locomotive  Company. — The  valuable 
services  of  Mr.  A.  .1.  Pitkin  in  this  company  have  been  recog- 
nized by  his  election  as  president  to  succeed  the  late  Mr.  Calla- 
way. Mr.  J.  E.  Sague  has  been  elected  first  vice-president,  to 
succeed  Mr.  Pitkin,  and  Mr.  Leigh  Best  has  been  elected  third 
vice-president,  in  addition  to  his  office  of  secretary.  Mr.  R.  J. 
Gross  retains  the  office  of  second  vice-president.  The  execu- 
tive committee  has  been  increased  from  five  to  six,  and  Messrs. 
Frederick  H.  Stevens  and  William  M.  Barnum  have  been  elected 
members  of  that  committee.  Mr.  C.  B.  Denny  retains  the  office 
of  treasurer,  and  Mr.  C.  E.  Patterson  that  of  comptroller. 


Mr.  J.  M.  Wallis  a  year  ago  resigned  as  general  superinten- 
dent of  the  Pennsylvania  Railroad  Division  of  the  Lines  East 
of  Pittsburg  on  account  of  ill  health  and  has  not  engaged  again 
regularly  in  railroad  service.  He  is,  however,  prepared  to 
undertake  in  a  consulting  capacity  investigations  and  reports 
upon  railroad  problems  for  which  his  education,  professional 
ability  and  wide  experience  have  eminently  fitted  him.  Mr. 
Wallis  was  graduated  from  Stevens  Institute  of  Technology  in 
1876  and  the  following  year  entered  the  service  of  the  Penn- 
sylvania Railroad,  and  continued  upon  its  staff  until  1903.  Ho 
advanced  through  the  various  courses  of  the  very  thorough 
motive  power  training  of  the  road,  following  which  he  was 
consecutively  superintendent  of  motive  power  of  the  Phila- 
delphia &  Erie;  Northern  Central;  Philadelphia,  Baltimore  & 
Washington,  and  the  Pennsylvania  Railroad  grand  division. 
After  this  he  was  for  a  time  ac-ting  general  superintendent  of 
the  Pennsylvania  Railroad  division,  then  general  superinten- 
dent of  the  Philadelphia  &  Erie  Railroad  and  Northern  Cenvral 
Railway.  He  then  returned  to  Altoona  as  general  superinten- 
dent of  the  Pennsylvania  Railroad  division.  Mr.  Wallis  was 
one  of  the  most  successful  motive  power  officials  ever  in  the 
service  of  the  Pennsylvania  and,  having  also  been  equally  suc- 
cessful as  an  oi>orating  officer,  his  opinions  are  of  the  greatest 
value  to  those  who.  in  connection  with  the  rapid  progress  of 
the  time,  are  in  need  of  expert  professional  advice  in  difficult 
motive  power  and  transportation  problems.  Mr.  Wallis  may  be 
addressed  at  Seldon  Post-Office,  Gloucester  County,  Virginia. 
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Advertlsenienta. — Nothing  n-ill  be  inserted  in  this  journal  for  pay, 
KXCEPT  IN  THE  ADVERTISING  PAOKS.  The  reading  pages  will  contaiti 
only  such  matter  as  wc  consider  of  interest  to  our  readers. 


CoBtrlbullonn.  — .lrfi<7rs  relating  to  railuay  rolling  stock  construction 
ami  management  and  kindred  iojiics,  by  those  who  are  ■practically 
acquainted  ivith  these  subjects,  are  specially  desired.  Also  early 
notices  of  official  changes,  and  additioiis  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

To  Sabaerlbem. — The  Amkrican  En<jiskku  and  Railroad  Journal 
is  mailed  regularly  to  every  subserilier  each  moyith.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  ea.te  the  paper  is  not  then  obtained  this 
office  should  be  notified,  so  that  the  missing  paper  may  be  suppl4e(i, 
A%'lien  a  iiubscrlber  chans«M  hi*  addrevs  he  ought  to  notify 
this  office  at  once,  so  that  the  paper  may  be  sent  to  the  proper  dcsti- 
nati<jn. 
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tEditorials. 


The  convention  opened  June  22  at  the  Grand  Union  Hot  i, 
Saratoga,  N.  Y.,  with  the  largest  attendance  in  the  history  f 
the  association.  After  the  usual  formalities  the  associati  i 
was  addressed  by  Mr.  H.  H.  Vreeland. 

Speaking  from  the  standpoint  of  one  who  had  had  a  wi  o 
experience  in  steam  railroad  work  and  afterward  in  elect 
railroads,  he  referred  to  the  introduction  of  electricity  ir,  i) 
heavy  passenger  service  on  the  New  York  Central  and  Penns  - 
vania  railroads  in  New  York  City,  which  presented  a  new  pn  . 
lem  to  motive  power  men.  This  "revolution"  in  motive  pow  c 
would  require  a  new  character  of  experience  in  dealing  wi  w 
maintenance.  Other  "revolutions"  had  been  gradual,  on  t:  >> 
order  of  evolution,  but  this  was  a  substitution  and  a  radii  ! 
change  in  motive  power  which  required  more  than  expert  cs'  • 
penters'  or  blacksmiths'  capacity.  Referring  to  the  extent  l 
the  new  work,  he  said: 

All  your  roads,  and  particularly  those  of  these  two  great  raihv;;. 
corporations  that  1  have  mentioned,  rh  soon  as  they  have  install'  1 
electric  traction  in  Xew  York,  will  be  handing  over  to  their  shoj  s 
tlie.sp  new  hybrid  <oinbination.s,  which  are  neither  all  cars  nor  a!) 
locomotives,  but  .something  of  both,  and  it  will  take  more  than  :i  i 
expert  «nri)enter  or  blacksmith  to  keep  them  in  order. 

For  proof  that  I  have  not  overstated  the  magnitude  of  the  chan;;'- 
under  dLscussion.  I  fix  here,  in  tabulated  form,  the  total  present 
electric  generating  capacity  located  at  Now  York,  so  divided  as  !■* 
show  at  a  glance  the  amount  in  operation  at  the  present  momeiii 
and  that  contracted  for  for  near  future  delivery. 

KLE(TKIC    (JENKRATINU    MACHINERY    IN    OPERATION    OK    CONTRACTi;ii 

FOR    TO    TAKE    PLACE    OF    STEAM    LOCOMOTIVES    IN 

VICINITY    OF     NEW     YORK    CITY. 

I In  Operation. ^  Mi^ontracted  F<u\ 

Equivalent  Equivalem 

K.W.           U.-V.  K.-W.          II.  iv 

.Manhattan  Kailway 4S.000         72.(MM»  6,000           9,iHtn 

Hrooklyu  Elevated  I>i nes. .    ♦20,000         ^0,000 

Iiiterborough    (subway)...  48,000         72.tM»u 

L.  I.  Kailroad ICv'iOO         24.7."." 

N.  Y.  C.  Railroad 40.000         CO.Oon 

Total (xS.OOO       102,000       110,500       105,7.^<» 

•  Estimated. 

It  will  be  noticed  from  this  table  that  it  is  i)ropased  to  substitute 
for  steaiu  on  the  InterboroiiKb,  the  Ixmg  Island  and  the  New  York 
Central  roads  1.1(5. 7.'»0  h.p.  units,  or  r»4.7.')0  units  more  than  tli' 
Brooklyn  elevated  lines  and  the  Manhattan  Kailway  are  at  present 
developing.  This  all  .shows  that  within  the  next  two  or  three  years 
you  are  to  have  turned  over  to  your  care  much  of  the  machinery  b.» 
means  of  whit-h  this  tremendous  volume  of  energy  is  to  be  trans 
latcd  into  work,  for  adjustment  on  the  vehicles  you  make  and  repair 

All  this  brings  me  to  wiiat.  after  all,  is  the  most  interesting  elc 
ment  in  the  change,  relating,  as  it  does,  to  the  individual  worker 
A<-adeniic  and  .scientific  men  have  clone  their  work.  Their  probleii' 
has  been  .solved — yours  is  .vet  to  l)e. 

The  speaker  counselled  immediate  steps  in  preparation,  an<' 
brought  the  association  face  to  face  with  the  importance  of  thi 
part  the  members  must  play  in  connection  with  the  applica 
tion  of  electric  transmission  to  heavy  transportation  service. 
The  speaker  saw  what  successful  long  distance  transmission 
meant  to  steam  railroads.  He  desired  to  stimulate  the  ambi 
tion  of  his  hearers  to  prepare  for  the  new  problem.  He  ha<i 
found  great  diflBculty  in  securing  the  right  sort  of  men  to  deal 
with  the  problem  presented  by  a  large  combination  of  street 
railways. 

The  presidential  address  of  Mr.  F.  W.  Brazier  was  a  thought- 
ful presentation  of  the  work  before  the  association.  A  com- 
parison of  the  problem  of  the  master  car  builder  of  37  years 
ago  with  that  of  to-day  was  drawn  by  contrasting  a  passenger 
car  of  the  day  of  beginning  of  the  association  with  that  of  to- 
day. 

Tliirty-five  years  ago  the  average  coach  would  carry  from  .W  to 
4."»  passengers  and  weighed  about  14  tons;  the  cars  were  equii)pe<l 
with  link  and  i)in  couplers;  were  carried  on  4-wheel  trucks  with 
journals  '.i\{.  by  (J  ins.;  were  lighted  with  oil  lamps;  had  small 
windows ;  in  some  cases  were  without  a  clear  story,  and  were  heated 
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wood-buming  stoves.     The  cost  of  a  <-oach  siu-h  as  I  liave  de- 
•  (1  \va.s  about  .^.'{.nOO. 
,  (lay  our  standard  coach  is  72  it.  lonj;  over  end  sills ;  weijjhs 

."►2  fo  ."»  tons :  hjus  a  seating  capacity  of  S*J  i»a.-seiiL"rs ;  is 
.(I  on  tJ-wlu'el  truck:,  with  journals  .")  by  t>  ins.;  has  steel  plat- 
>  and  wide  ve.stibules  ;   is  heated   with  steam  heat  and  lifjhted 

;;as  and  ele<(ri«ity.  To-day  a  wide  vestibiile  coacii  is  worth 
I'  neighborhood  of  .flO,(XH>. 

Ueceinber,   l.S<i7,   there  were  285)   locomotives.   'A^i  passenger 
i.ntent  and  ri.r».'{0  freight  equipment  cars  in  the  I'uited  S'ates. 
J  June  .'iO,  1902  (the  late.st  figures  compiled)   there  were  41,(J2.S 
iiotives.    M7,0iH)    passenger    eiiuijjment    and    l,r»(>.'J.!>4".)    freight 
iiMcnt  <'ars  in  the  Unite<l  States. 

I  comparing  the  eiiuipment  in  service  on  June  ."SO.  T.Mr2.  with 
in  service  at  tlie  organization  of  the  Master  Car  Huilders*  A.s- 
ition  in  1SI57,  it  will  be  seen  that  the  number  of  locomotives 
increased  144  times,  pa.ssenger  cars  1M»  times  and  freight  cars 
limes. 


i)f  all  the  suggestions  offered  by  Mr.  Brazier  one  stood  out 
v«M  y  prominently,  originating  as  it  did  with  the  president  of 
till  Master  Car  Builders'  Association,  viz.:  the  consolidation 
of  the  Master  Car  Builders'  and  Master  Mechanics'  Associa- 
tions. The  speaker  took  the  position  that  there  was  no  longer 
Miflicient  reason  for  maintaining  separate  organizations.  This 
is  the  first  time  the  consolidation  has  been  proposed  and  sup- 
lM>rted  by  a  presiding  officer  of  the  Master  Car  Builders'  Asso 
( iation.  The  opinions  expressed  outside  of  the  convention 
s.emed  to  be  generally  favorable  to  the  union,  and  it  is  be- 
lieved that  a  wiser  step  could  not  be  taken  in  the  interest  of 
the  officers  of  the  mechanical  departments  of  railroads. 

.\  summary  of  the  suggestions  of  the  president  is  as  follows: 

1.  Adoption  of  a  standard  coupler. 

2.  Standardization  of  the  pivot  pin  and  material  to  be  used 
iti  its  manufacture. 

.{.  Investigation  of  coupler  side  clearance. 

4.  A  standard  formula  for  journal  bearings  and  linings. 

.">.  Standard  specifications  for  waste  for  passenger  and  freight 
('•luipment  lubrication. 

<;.  An  addition  to  the  requirements  of  standard  brake-beams, 
calling  for  a  transverse  test  of  brake-beams. 

7.  Standardization  of  steel  freight  cars. 

5.  A  study  of  the  40  and  50-ton  capacity  box  cars  from  a 
"  mmercial  standpoint. 

'.».  Improvements  in  uncoupling  appliances  on  couplers, 
1".  Adoption  of  a  standard  arch  bar  truck. 

11.  The  introduction  of  adequate  apprenticeship  systems. 

12.  The  consolidation  of  the  Master  Car  Builders'  and  Master 
''chanics'  Associations. 

These  recommendations  were  referred  to  the  executive  com- 
iittee  for  action. 

iiy  the  report  of  the  secretary  a  total  membership  of  581  was 
•■mounced,  and  the  report  of  the  treasurer  showed  a  balance 
•     $3.4G9.68  on  hand  in  the  treasury. 

COM.MITTKE     REIH)RTS. 

Supervision  of  Standards  and  Recommended  Practices  was 
''  first  report  to  be  considered.     No  very  vital  changes  were 
'  ommended.     In  connection  with   the  subject  of  standards 
■e  association  was  addressed  by  Mr.  Edward  H.  Mosely,  sec- 
lary  of  the  Interstate  Commerce  Commission,  who  wished  to 
I'  the  closest  co-operation  between  the  association  and  the 
mmission  in  the  matter  of  standards  with  respect  especially 
safety  appliances.     The  speaker  complimented  the  associa- 
'>n  upon  the  improvement  in  safety  appliances  brought  about 
^  its  rules.     He  advocated  the  employment  of  two  air  brake 
imps  on  locomotives  employed  in  hauling  long  trains.     In 
'nnection  with  the  safety  appliance  law  the  speaker  empha- 
'•ed   the   purpose    of   the   commission    to   see    safety    of    rail- 
tad  employees  advanced  to  the  utmost  possible  extent.    Among 
'■**'  important  problems  for  the  future,  necessity  for  improving 
le  rules  regulating  the  loading  of  lumber  and  other  long  ma 
•rials  was  prominently  mentioned. 

Brake  Shoe  Tests. — There  was  no  report  on  this  subject. 
T.  Goss  stated  that  whereas  no  shoes  had  been  submitted 
'>  the  committee,  a  number  of  shoes  had  been  tested  at  Purdue. 


This  led  to  the  question  whether  the  association  was  content 
with  the  present  status  of  the  brake  shoe  question.  After  a 
brief  discussion  the  standing  committee  was  requested  to  make 
tests  of  new  shoes  which  are  now  in  use  by  its  railroads. 

Tests  of  M.  C.  B.  Coupler. — This  committee  reconunended 
submitting  the  following  to  letter  ballot  for  adoption  as  stand- 
ard and  recommended  practice  of  this  association: 

Standard. 

1.  ('oni)ler  limit  gauge  changed  to  conform  to  new  c<ajtour  lines 
adopt(>4l  January  1.  1JM»4.  and  to  have  rai.»*ed  figures  "r.H>4"  cast 
upon  .sanie.  suiKTseding  jircsent  gauge  shown  on  .M.  ('.  !*►.  Slai't  11. 

2.  Kniukle  limit  gauge  changed  to  conform  to  new  contour  lines 
adopt(>d  January  1.  1!M)4.  and  to  have  raised  figures  '*1!K>4"  cast 
upon  same,  superseding  present  gauge  shown  on  M.  ('.  B.  Slieet  11. 

.*{.  Change  note  on  M.  C.  B.  Slieet  11.  "Pivot  pin  must  lie  1.'<V-! 
ins.  long  from  under  side  of  head  to  «-«»nter  of  hole  for  %-in.  cotter 
iJin.  and  miLst  be  either  1'^  or  1%  in.  in  diameter."  to  "I'ivot  pin 
must  Im*  steel  1%  in.  in  diameter  of  sufficient  length  to  |K>rmit  ai»- 
plying  a  %-in.  cotter  jiin  through  the  pin  below  the  c<nipling  lug""' 
ill  order  to  conform  to  present  .sjMH-ifications. 

4.  Change  in  coupler  spec-ifications  to  provide  for  single  coupler 
jerk  test. 

Beconnnended   Practice. 

1.  Worn  coujiler  limit  Jind  wheel  defwt  gauge,  as  shown  on 
Sheet  I>,  super.se<ling  the  pre.sent  \\<iru  limit  coupler  and  wIum»1  de- 
fect  gauges. 

2.  Twist  gauge  chargeil  to  conform  to  new  contour  lines  a<lopted 
January  1,  11M)4,  and  to  have  rai.se«l  figures  '•1!KJ4"  cast  upon  rtame, 
superseding  jiresent  gauge  shown  on  M.  C.  B.  Sheet  <i. 

.'{.  Drop  test  machine. 

A.  Modifications  and  betterments  in  the  detail  <le,sign  of  the  ma- 
chine and  tlie  redesi;;n  to  accommodate  single  coupler  jerk  test, 
shown  in  report  of  Proceedings  for  IIMM. 

B.  Changes  to  provide  for  .separate  knuckle  lest,  shown  in  Pi-o- 
ceeclings  for  VMV.l. 

4.   Separate  knm-kle  test.     Sp«H'ifications  feu-. 

In  the  discussion  Mr.  Bent  ley  (B.  &  O.)  advocated  machine 
fitting  of  the  knuckle  pins  in  order  to  secure  better  fit»  and 
reduce  the  amount  of  lost  motion  which  resulted  from  the 
wearing  down  of  rougiiness  in  fitting.  This  opinion  was  sup- 
poited  by  other  speakers.  The  recommendations  of  the  com- 
mittee were  ordered  submitted  to  letter  ballot. 

Standard  Location  of  Third  Rail  for  Electrical  Operation. — 
This  report  was  accepted  without  discussion.  It  is  to  \ie  pre- 
sented in  another  issue. 

Stenciling  Cars. — This  committee  was  continued  for  report 
next  year. 

Coupling  Chains. — The  tommittee  was  continued  to  make  a 
united  report  next  year. 

Air  Brake  Hose  Specifications. — In  addition  to  proposed  new 
specifications  this  committee  proposed  arrangements  between 
the  association  and  Purdue  University  for  the  test  of  hose  at 
the  laboratory  of  the  university  in  order  to  secure  definite  data 
under  uniform  conditions  of  testing.  The  committee  was  con- 
tinued and  the  executive  committee  instructed  to  make  the 
necessary  arrangements  for  such  tests.  Mr.  Sanderson  stated 
that  air-hose  couplings  would  continue  to  be  pulled  apart  in 
yards  because  of  the  delay  attending  the  observance  of  rules 
for  uncoupling  by  hand.  He  advocated  1-S-in.  hose,  and  did 
not  consider  it  advisable  to  use  hose  which  was  too  expensive 
for  commercial  requirements.  It  was  not  desirable  to  use  ex- 
pensive hose,  which  was  to  be  destroyed  in  a  relatively  short 
time  by  external  injuries  in  service.  The  new  specifications 
were  submitted  to  letter  ballot  as  recommended  practice,  the 
old  specifications  to  be  cancelled. 

Draft  Gear. — This  committee  recommended  withdrawing  the 
present  "recommended  practice"  of  the  association  because  it 
has  been  outgrown.  A  spacing  of  10  ins.  between  center  sills 
of  wooden  cars  and  12%  ins.  of  steel  cars  was  suggested.  The 
committee  recommended  the  abandonment  of  "continuous  draft 
rigging."  They  suggested  thicker  followers,  and  recommended 
three  designs  of  yokes  for  twin  spring,  tandem  spring  and 
friction  draft  gear,  a  standard  which  is  badly  needed.  Mr. 
Hennessey  wished  to  see  the  size  of  yc'-f    •ivet.s  increased  to 
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1%  in.  in  diameter,  and  to  increase  the  widtli  of  yolves  \-i  inch. 
These  suggestions  were  submitted  to  the  committee  on  stand- 
ards to  report  definite  recommendations  next  year. 

Stake  Pockets. — This  report  is  presented  in  abstract  in  this 
issue.     It  was  referred  to  the  (ommittee  on  standards. 

What  Is  the  Best  Preventive  of  Rust  on  Steel  Cars? — This 
report  is  presented  in  abstract.  Mr.  West  directed  attention  to 
the  excellent  staying  qualities  of  white  lead  paints  on  steel- 
cars.  Mr.  Hay  ward  supported  this  from  his  experience,  hav- 
ing noted  that  white  lead  lettering  on  steel  cars  usually  stood 
out  prominently  even  after  the  other  paint  on  the  cars  had 
worn  out.  There  was  little  desire  on  the  part  of  the  associa- 
tion to  discuss  the  report. 

At  this  point  the  following  telegram  was  read  by  the  presi- 
dent: 

"At  the  annual  meeting  of  the  Central  Association  of  Rail- 
road Officers  in  convention  assembled  at  St.  Louis,  the  follow- 
ing resolution  was  unanimously  adopted:  Resolved.  That  this 
association  urge  upon  the  Master  Car  Builders'  Association  the 
fact  that  the  use  of  so  many  types  of  automatic  couplers  is  a 
serious  detriment  to  the  transportation  departments  of  rail- 
roads, and  that  we  strongly  urge  the  association  to  adopt  some 
type  of  vertical  plane  coupler,  having  a  lock  set.  as  standard. 
If  one  coupler  cannot  ue  agreed  upon,  that  the  number  be  in- 
creased, but  not  to  exceed  three  or  four. 

"J.  A.  G()HiM»N.  President." 

Outside  Dimensions  of  Box  Cars. — This  committee  had  found 
it  impossible  to  make  substantial  progress  toward  a  standard 
car  because  of  the  variety  of  opinions  covering  framing.  The 
report  concluded  with  the  following  recommendations: 

1.  Tlmt  tlic  inside  diiiu'H.si<»n.s  of  ixix  cms  :is  uiiprovcd  by  tli«' 
Anioricnn  Railway  A.s.siH-iation.  namely.  :{«i  ft.  lon^r.  s  ft.  «".  in>^^. 
wide  and  S  ft.  high.  l)e  .submitted  to  letter  ballot  for  a<lo])tion  as 
standard. 

2.  For  box  cars  on  iiiuli  trucks   (4  ft.  to  top  of  floor)  : 

Ft.         In.s. 

Ileiuht.  top  of  rail  to  upper  ed}re  of  eaves 12  ti% 

Width  at  eaves,  at  al)ove  height,  maximum !»  7 

h<'  submitted  to  letter  Iwillot   for  a<loptioii  as  standard. 
li.  For  box  cars  on  low  trucks  (."{  ft.  <l  ins. )  : 

Ft.  IlLs 

IleiRht.  top  of  rail  to  upi>er  edge  of  eaves 1'2         0% 

Wi<lth  at  eaves,  at  above  height,  maximum 1»         7 

l)e  submitted  to  letter  ballot  for  adojition  as  standard. 

4.  That  Ihc  words  and  letters  •"Standard  12  ft.  V>%  ins.  by  U  ft. 
7  in.s."  1k>  stencile<l  in  :{-in.  letters  on  the  end  fascia  boards  on  all 
cars  built  to  tlie.se  dimensi«»ns. 

These  were  ordered  submitted  to  letter  ballot. 

Cast  Iron  Wheels. — This  carefully  considered  report  appears 
in  abstract  in  this  issue.  The  committee  in  the  preparation 
of  the  report  had  conferred  with  the  leading  wheel  makers 
and  had  secured  their  co-operation  and  assistance.  Mr.  Gar- 
stang  presented  the  report,  and  stated  that  Mr.  R.  L.  Ettinger, 
mechanical  engineer  of  the  "Big  Four"  railroad,  had  designed 
the  wheels  referred  to  in  the  report.  This  is  considered  the 
best  report  on  wheels  ever  presented  to  the  association,  and 
was  so  characterized  by  a  majority  of  the  speakers  in  the  dls 
cussion.  I<^irthermore,  the  wheel  manufacturers  were  a  unit  in 
support  of  the  designs  submitted  by  the  committee.  Mr.  Waitt 
considered  it  remarkable  that  such  cordial  agreement  could 
be  had,  and  urged  the  adoption  of  these  designs  as  recom- 
mended practice  with  a  view  of  future  advance  to  standards 
of  the  association.  Mr.  Muhlfeld  (B.  &  O.)  quoted  the  ex- 
perience of  ten  years  in  support  of  the  Baltimore  &  Ohio  de- 
sign of  wheels,  which  differed  materially  from  those  of  the 
committee.  The  discussion  developed  the  fact  that  the  South- 
ern Pacific  had  used  wheels  like  those  of  the  report  very  suc- 
cessfully for  several  years.  It  was  stated  that  flange  break- 
ages are  not  due  to  long  continued  action  of  the  brakes,  but  to 
flange  friction.  This  is  an  argument  in  favor  of  improved 
center  plates  and  side  bearings.  Breakage  of  wheels  was  at- 
tributed to  inequalities  in  braking,  but  Mr.  Onderdonk  (B.  & 
O.)  quoted  tests  indicating  that  wheels  on  which  brakes  had 
never  been  used  had  developed  cracks  in  flanges.  Mr.  Mcintosh 
believed  these  cracks  to  exist  in  the  wheels  when  cast.      He 


favored  improved  side  bearings  to  relieve  the  flanges  from  fr    . 
tion.     Mr.  Muhlfeld  reported  favorable  effect  on  flange  brea 
age  by  the  use  of  lateral  motion  trucks.     The  designs  of  i 
committee   were   ordered    referred   to   letter   ballot   as   reco:  - 
mended  practice  for  a  year's  trial. 

Revision  of  Rules  for  Loading  Long  Materials. — This  y( 
this  report  is  of  unusual  importance  because  of  a  serious  wre 
which  was  caused  last  year  by  a  load  of  lumber  slipping  oft  ■ 
car.  It  was  voted  to  place  the  annual  revision  of  these  ru!  > 
in  the  hands  of  a  standing  committee.  The  loading  of  ties  .  . 
flat  cars  became  prominent  in  the  discussion,  and  it  was  <;  - 
cided  to  amend  the  rules  as  follows: 

"Flat  cars  loaded  with  cross  ties  or  fence  posts  will  not 
accepted  for  shipment." 

The  amended  rules  were  referred  to  letter  ballot. 

Steam  Line  Connections. — This  committee  had  found  th:  ; 
some  of  the  steam  coupler  manufacturers  could  not  provb" 
I'j-in.  openings  in  the  gaskets  of  couplers  which  they  we.  • 
making.  Later  it  was  found  that  some  of  them  could  do  :  . 
This  complicated  matters.  It  was  thought  necessary  to  esta  - 
lish  a  new  contour  because  the  dimensions  furnisiied  last  ye^.r 
were  not  considered  sufficient.  There  was  also  a  question 
whether  flxed  or  self-adjusting  gaskets  should  be  adopted. 
More  time  was  required  to  settle  the  question.  The  committee 
was  continued. 

The   Committee  on   Tank   Cars  was   continued   for   another 
year. 

Interchange  Rules. — Mr.  Sanderson  proposed  the  adoption 
of  the  report  of  the  arbitration  committee  as  to  changes  in 
the  rules  as  they  stood,  with  the  exception  of  the  prices  for  re 
pairs  to  steel  cars,  which  was  discussed  separately.  The  mo 
tion  was  carried  and,  instead  of  hours  and  days  of  bickerini; 
over  relatively  small  details,  the  interchange  rules  were  dis- 
posed of  in  about  60  seconds.  ,  This  really  "took  the  breath" 
of  the  association.  The  arbitration  committee  made  no  radical 
proposals  of  changes  and  the  rules,  as' to  details,  were  practi 
cally  eliminated  from  the  discussion.  No  better  exhibition 
could  be  given  of  the  spirit  of  concord  existing  in  the  associa- 
tion this  year,  and  the  great  confidence  of  the  association  in 
the  arbitration  committee  was  sufficiently  indicated.  It  is  to 
be  hoped  that  this  precedent  will  lead  to  entrusting  the  re- 
vision of  the  rules  almost  entirely  to  this  judicial  committee. 

INDIVIUrAL    PAI'EK. 

"Use  Of  Steel  In  Passenger  Car  Construction,"  By  William 
Forsyth. — The  author's  object  was  to  direct  attention   to  th' 
great  increase  in  weight  of  passenger  cars,  with  a  relatively 
small  increase  in  capacity.     The  weight  of  passenger  cars  ha^i 
Increased  about  5,000  lbs.  per  year  for  the  past  five  years.    H' 
copdidered  steel  for  frame  construction,  for  lightness  and  in 
crease  of  strength.     Four  designs  of  steel  frame  construction 
were  included  in  the  paper.     In  the  discussion,  Mr.  Hendersor 
referred  to  the  safety  features  of  steel  frame  cars  in  wreckK' 
and  wished    the  association  to  consider  fireproofing  the  wooc^ 
work  of  passenger  cars.    Mr.  Barnum  spoke  of  the  use  of  stei 
in  framing  of  postal  cars.     It  was  thought  desirable  that  th 
association  should  advance  steel  frame  designs  as  rapidly  a 
possible*  in  order  to  be  in  advance  of  the  demand  of  the  go\ 
ernment  in  this  service.     Evidently  the  time  for  steel  frani 
passenger  cars  has  arrived.     This  subject   was  referred  to 
special  committee  for  report  next  year. 

TOPICAL  niscrssioxs. 

Advantages  and  Disadvantages  of  2-in.  Main  Steam  Pipe 
with  l"'^-in.  Steam  Hose. — Mr.  Hennessey  introduced  the  sul 
ject  and  asked  for  information.  Mr.  Ball  stated  that  tests  o 
16-car  trains  made  last  winter  indicated  that  60  lbs.  pressur 
sufficed  in  connection  with  2-in.  train  pipes,  whereas  80  IbJ 
were  required  with  I'j-in.  pipes,  and  the  "Lake  Shore"  wa 
fitting  up  with  2-in.  train  pipes.  Reports  from  the  New  Yor 
Central  were  also  favorable  to  the  large  pipes.  Mr.  Mclnto.'si 
thought  that  H4-in.  pipe  was  sufficient  after  the  steam  wa 
once  brought  to  the  rear  of  the  train  in  heating  up.  Mi 
Schroyer  believed  the  pipe  diameter  to  be  less  important  thai 
the  large  openings  through  the  couplings.    Mr.  Ball  wished  tt 
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ser  le  pressure  on  the  hose  reduced  by  the  use  of  larger  train 
„ji  ..  He  had  found  larger  openings  through  the  couplings 
vei     satisfactory. 

•i  What  Extent  Does  Friction  Draft  Gear  Reduce  Repairs 
an  Expenses? — Opened  by  Mr.  E.  B.  Gilbert.  From  a  wide 
ex  ience  he  quoted  a  cost  of  4V4  cents  per  car  per  year  for 
fri  on  draft  gear  on  6,800  steel  cars  from  1897  to  the  present 
tin.  and  in  very  heavy  service.  Mr.  Gilbert  discussed  the 
pr  - T  methods  of  comparing  friction  and  spring  gears.  His 
reriiirks  will  be  printed  in  full  in  another  issue. 

:  0  What  Extent  Will  a  More  Rigid  Inspection  of  Car  Coup- 
lei  at  Terminal"  Points  Reduce  Accident  and  Repairs? — Mr. 
.M:  l)eth  opened  the  discussion  by  stating  that  a  large  number 
01  ireak-in-two  accidents  were  due  to  worn  couplers.  He 
si  1  'Ugly  recommended  stretching  trains  at  terminals  and  rigid 
iii,S''Htion  of  the  conuition  of  the  couplers,  as  to  wear,  by  a 
sill. ill  gauge  which  could  easily  be  carried  in  the  pocket  of  the 
inspector.  This  would  indicate  whether  knuckles  are  worn 
stilRciently  to  uncouple  on  the  road.  He  recommended  the 
adaption  of  such  a  gauge  by  the  association.  This  subject 
dnvc^Ioped  the  fact  that  break-in-twos  are  increasing  daily  and 
that  couplers  are  now  allowed  to  run  in  very  defective  con- 
dition. 

Advantages  and  Disadvantages  of  Different  Varieties  of  Side 
Bearings. — Introduced  by  Mr.  L.  H.  Turner.  The  speaker 
stated  that  side  bearings  of  the  best  construction  would  not 
.siiflire  if  the  center-plates  were  not  right.  He  advocated  the 
use  of  frictionless  side  bearings  with  frlctionless  plates  and 
proi>erly  constructed  body  bolsters.  His  remarks  will  be 
printed  later. 

Cannot  the  Present  Method  of  Securing  Coupler  Yokes  to 
Couplers  for  Freight  Cars  Be  Improved. — Mr.  Bail  offered  a 
(l«'sign  of  a  coupler  yoke  with  a  hinged  connection  between 
the  coupler  shank  and  the  yoke.  This  would  provide  means 
for  quick  repairs  by  using  a  detachable  yoke  at  Interchange 


IKjints.  It  would  also  provide  lateral  motion  for  couplers,  f  he 
subject  was  referred  to  the  executive  committee  for  considera- 
tion next  year. 

Brake  Beams,  Proper  Hanging  of,  to  Secure  Brake  Shoe 
Clearance. — Opened  by  Mr.  W.  E.  Fowler.  The  proper  sup- 
port for  brake  beams  was  from  the  trucks,  so  that  they  would 
not  be  affected  by  the  springs.  Long  hangers  were  desirable, 
and  they  should  have  such  angles  as  to  cause  the  brake  shoes 
to  drop  away  from  the  wheels.  Inside  hung  brakes  were 
strongly  advocated,  both  for  passenger  and  freight  cars.  It 
was  most  important  to  obtain  uniform  piston  travel,  which 
was  impossible  if  brake  shoes  were  hung  to  the  <ar  Iwdies. 

Stronger  iJraft  Gear  for  Passenger  Cars. — Introduced  by  Mr. 
H.  La  Rue.  The  shocks  of  heavy  locomotives  in  starting  heavy 
trains  constituted  an  important  problem.  Mr.  Henderson 
stated  that  with  trains  of  15  to  18  cars  on  the  Santa  Fe  the 
ordinary  draft  gear  was  too  weak  and  permitted  the  buffers  to 
separate  as  much  as  2  ins.  Increased  spring  capacity  was 
suggested  as  a  remedy.  Mr.  Hennessey  advocated  friction 
draft  gear  as  the  ideal  draft  gear  for  passenger  cars.  Increas- 
ing spring  capacity  alone  gave  too  much  recoil.  Excessive 
shocks  should  be  received  by  frictional  resistances.  Mr.  Herr 
stated  that  this  was  easy  to  accomplish  providing  sufficient 
space  is  available. 

The  officers  for  the  year  were  elected  as  follows:  President, 
W.  P.  Appleyard;  first  vice-president.  Joseph  Buker;  second 
vice  president,  W.  E.  Fowler;  third  vice-president,  G.  N.  Dow; 
treasurer,  John  Kirbj';  executive  members.  James  McBeth,  A. 
E.  Mitchell  and  H.  D.  Taylor. 

The  retirement  of  President  Brazier  was  made  impressive  by 
the  presentation  of  the  ex-president's  medal  by  Mr.  George  A. 
Post  in  a  remarkably  fitting  and  worthy  manner. 

The  convention  was  unusually  satisfactory  and  successful. 
Busiiiesslike  conduct   of  the  meetings  and   prompt,  brisk  dis- 


u^ 
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cusaon  characterized  them  throughout. 


WLASTER  MECHANICS'  ASSOCIATION. 


President  W.  H.  Lewis  called  the  convention  to  order  June 
21,  the  attendance  being  nearly  as  large  as  that  of  the  Master 
Car  Builders'  Convention.    The  presidential  address  was  an  im- 
portant contribution  to  current   literature  on  the  subject  of 
motive  power  problems.     Throughout,  the  speaker  urged  the 
iiif-mbers  of  the  association  to  studiously  consider  not  only  the 
pioblems  of  the  present,  but  to  prepare  for  those  which  are  to 
<  i»me.   Special  prominence  was  given  to  the  influence  to  be  in- 
troduced  by  electricity   into  motive   power   questions   in   the 
iiiture.    /vs  to  present  problems,  he  laid  particular  stress  upon 
li*    tendency  to  overload  and  overwork  locomotives.     In  this 
■  nnection   he  traced  the   development  of  the  locomotives   on 
.'•   Norfolk   &   Western   Railway,   and   referred    to   the   table 
iiich  was  printed  on  pages  224  and  225  of  our  June  number. 
'■  !iis  revealed  a  surprising  extent  of  progress.     One  effect  of 
c  address,  if  it  receives  the  attention  it  deserves,  will  be  to 
I'lse  a  more  careful  study  of  locomotive  operation   looking 
ward  more  rational   loading.     The  address  Is  a  paper  for 
neral  managers  as  well  as  motive  power  officers.     Locomo- 
ve  failures  constituted  an  operating  as  well  as  a  motive  power 
oblem.     The  speed  of  trains  had   much  to  do  with   the  so- 
illed  "failure  of  the  big  locomotive."     The  speaker   recom- 
'■nded  for  consideration  next  year  the  following  subject: 
What  are  the  practices  underlying  the   proper   loading  of 
omotives  on   the   basis   of   conducting  transportation,   with 
•«'  greatest  efficiency   at   the   least   cost,   considering  all   the 
tors  individually?"        .  -v 

The  Amkrican  Engineer  tests  and  the  proposed  consolida- 
'"  of  the  two  associations  received  the  support  of  the  presi- 
nt. 

A  total  of  791  members  was  stated  in  the  report  of  the  secre- 
"y.  Last  year  the  total  was  751;  96  had  been  added  during 
'f  year  and  the  loss  by  all  causes  was  56.     The  treasurer's 

port  showed  a  balance  of  $2,874.80  in  the  hands  of  the 
'^asurer. 


The  proposed  change  in  the  constitution  concerning  repre- 
sentative membership  was  discussed,  the  purpose  of  the  new 
membership  to  be  appointed  by  railroad  officials  being  to  rep- 
resent the  roads  in  connection  with  scientific  investigations 
conducted  by  the  association  and  also  in  the  adoption  of  stand- 
ards. The  amendment  was  passed.  This  subject  will  be  re- 
ferred to  in  a  future  issue. 

COM  M I TTEE    REIHIRTS. 

Ton-Mile  Statistics.  Credit  for  Switch  Engines. — This  report 
appears  in  abstract  in  this  issue.  Mr.  Mcintosh  called  atten- 
tion to  the  fact  that  many  road  engines  were  in  switching  ser- 
vice, and  that  the  weight  on  drivers  would  not  always  give  a 
fair  ton-hour  unit.  He  recommended  using  the  adhesive  weight 
of  the  locomotive.  The  recommendation  of  the  committee  was 
accepted  with  the  proposed  change  as  to  adhesive  weight  and 
the  matter  was  referred  as  a  recommendation  to  the  Americ-an 
Railway  Association. 

Coal  Consumption  of  I.«comotives. — Mr.  H.  T.  Herr  presented 
the  report.  He  stated  the  desirability  of  a  standan!  method 
of  employing  locomotive  engineers  and  firemen  am;  rliat  tho 
committee  did  not  favor  pooling  of  engines.  Tests  we:  •>  record- 
ed showing  that  the  efficiency  of  locomotives  as  a  whole  had 
improved  materially  since  the  advent  of  hirao  grate-  and  heat- 
ing surfaces.  The  "large  locomotive"  was  shovvn  to  be  highly 
advantageous  from  an  operating  standuji.T..  Grate  arc^a  shouU 
be  determined  by  a  favorable  rate  of  combustion.  The  most 
important  observation  of  the  report  was  the  necessity  for 
better  methods  of  recruiting  engineers  and  firemen  and  in- 
creasing their  efficiency.  In  the  discussion  the  bad  effects  of 
pooling  were  made  prominent.  Ine  difficulty  in  se<uring  satis- 
factory firemen  was  spoken  of  as  serious.  Good  men  could 
not  be  had.  Mr.  Mcintosh  believed  the  automatic  stoker  to  be 
the  only  solution  of  the  fireman  problem.  Mr.  Barnum  l)e- 
lieved  it  necessary  to  arrange  cab  fittings  more  conveniently 
in  order  to  aid  firemen,  particularly  on  large  engines.  He  sup- 
ported the  automatic  stoker,  and  urged  investigation  and  de- 
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velopment  of  this  device.  Mr.  Walsh  (C.  &  O.)  thought  that 
the  passing  of  the  control  of  engineers  and  firemen  from  the 
motive  power  to  the  operating  departments  had  more  to  do 
with  decreased  efficiency  of  these  men  than  pooling.  Dr.  Goss 
called  attention  to  the  fact  that  the  committee  did  not  spealv 
enthusiastically  of  the  large  grate.  Large  grates  required 
greater  skill  in  firing.  The  discussion  centered  in  the  fireman 
question,  and  it  became  obvious  that  some  important  questions 
have  been  neglected  in  the  development  of  big  locomotives. 
Mr.  McKeen  (Union  Pacific)  emphasized  the  importance  of 
good  fuel  records,  which  would  bring  the  statistics  before  the 
individual  firemen.  He  thought  that  "we  ought  to  get  after 
the  coal  chutes"  and  instal  i)roper  weighing  devices  for  coal. 
This  report  was  distributed  too  late  for  proper  discussion. 

Locomotive  Front  Ends. — Mr.  H.  H.  Vaughan,  chairman  of 
the  (ommiitee,  explained  the  present  standing  of  this  question 
(The  complete  report  appears  elsewhere  in  this  issue.),  and 
the  fact  that  the  question  to  be  decided  was  whether  or  not 
the  association  would  provide  funds  for  pursuing  the  tests. 
Mr.  Vaughan  moved  that  the  executive  committee  be  instructed 
to  furnish  funds  for  the  tests  when  money  is  available.   Carried. 

Locomotive  Driving  and  Truck  Axles  and  locomotive  Forg- 
ings. — This  subject  was  presented  by  Mr.  Pomeroy,  who  ex- 
plained that  it  was  a  report  of  progress  in  co-operating  with 
the  American  Society  of  Mechanical  Engineers.  American  In- 
stitute of  Mining  Engineers  and  the  American  Society  for 
Testing  Materials.  It  was  stated  incidentally  that  by  the  use 
of  a  new  drill,  test  pieces  may  be  cut  from  the  ends  of  an  axle 
without  weakening  the  axle  and  without  requiring  the  use  of 
(oupons.  In  the  discussion  Mr.  Gillis  considered  it  necessary 
to  drill  the  full  length  of  axle  in  order  to  insure  the  discovery 
of  cavities  in  the  metal  if  any  existed.  Mr.  Walsh  (C.  &  O. ) 
stated  that  manufacturers  would  not  give  any  guarantee  what- 
ever of  freedom  from  "piping"  unless  axles  are  drilled.  In 
view  of  this  it  was  desirable  that  the  committee  should  con- 
sider this  factor.     The  committee  was  continued. 

Boiler  Design. — Dr.  Goss  presented  this  important  report, 
which  appears  in  abstract  in  this  issue.  The  committee  recom- 
mended laboratory  tests  for  the  determination  of  the  rapidity 
of  circulation  in  a  boiler  generating  varying  amounts  of  steam. 
It  was  shown  that  there  was  a  great  lack  of  definite  informa- 
tion with  respect  to  boiler  design.  Mr.  Waitt  proposed  a  reso- 
lution empowering  the  executive  committee  to  raise  a  fund  of 
$5,0(10.  to  be  used  under  the  direction  of  a  special  committee, 
for  the  purpose  of  conducting  such  tests.  The  resolution  was 
passed. 

Revision  of  Standards. — One  of  the  important  subjects  this 
year  was  the  revision  of  the  specifications  for  firebox  and  boiler 
steel,  which  had  not  been  revised  for  ten  years.  The  committee 
recommended  bringing  the  specification  up  to  date  to  correspond 
with  those  of  the  American  Society  for  Testing  Materials.  The 
proposed  specifications  for  firebox  and  boiler  steel  were  ordered 
submittetl  to  letter  ballot  for  adoption.  This  was  a  new  de- 
parture for  this  association,  but  the  subject  was  considered  too 
important  for  less  deliberate  action  The  proposed  specifica- 
tions for  boiler  tubes  were  similarly  disposed  of. 

Piston  Valves. — Mr.  Mcintosh  presented  the  report,  which 
contained  records  of  elaborate  tests  for  tightness  of  piston 
valves,  conducted  on  the  Norfolk  &  Western  and  "Lake  Shore" 
railroads,  which  indicated  surprising  losses  by  leakage  of 
piston  and  slide  valves;  one  case  recorded  a  loss  of 
2,880  lbs.  of  steam  per  hour.  The  best  piston  valve  showed  a 
leakage  of  268  lbs.  per  hour,  and  the  best  slide  valve  348  lbs. 
per  hour.  Piston  valves  leaked  less  than  slide  valves.  This 
important  report  will  be  referred  to  in  another  issue. 

Automatic  Stokers. — Mr.  J.  F.  Walsh  in  presenting  the  report 
spoke  of  the  development  of  the  automatic  stoker  and  referred 
to  the  economic  advantages  of  the  device.  It  greatly  reduced 
the  work  of  the  fireman.  Reduction  of  repairs  and  regularity 
of  service  were  also  important.  Stokers  were  most  valuable 
on  long  firebox  engines,  hauling  heavy  trains  over  long  divi- 
sions where  the  ordinary  firedoor  would  be  open  two-thirds  of 
the  time.  By  proper  manipulating,  the  stoker  referred  to  in  the 
paper  could  be  increased  100  per  cent  in  capacity.     Dr.  Goss 


believed  that  a  large  increase  in  efl^ciency  should  not  be  ■ 
pected  from  locomotive  stokers.  A  locomotive  stoker  must  ..^ 
able  to  respond  instantly  to  sudden  variations  of  load.  \ 
should  be  considered  as  an  automatic  shoveller  as  distinguislj  ,i 
from  stationary  types.  The  stoker  refcired  to  in  the  paper  w  s 
of  the  type  from  which  success  may  be  expected  in  locomot:  .> 
piactice.  This  stoker  certainly  did  get  coal  into  the  firebox  a  1 
it  also  distributed  it  uniformly.  Those  interested  in  the  '  ■ 
velopmeent  of  stokers  should  be  greatly  encouraged  by  il  < 
discussion  to  make  renewed  efforts  toward  the  production  o)  i 
satisfactory  design.  Mr.  Walsh  said  that  this  stoker  woi  i 
spread  coal  evenly  over  the  floor  of  a  room  which  was  10  by  t 
ft.  in  size,  showing  that  it  will  easily  take  care  of  wide  fii  - 
boxes.  Mr.  P^'orsyth  thought  that  the  thing  to  do  was  to  p  ; 
the  present  stoker  to  work  without  waiting  for  further  c  - 
velopment.  Mr.  H.  T.  Herr  did  not  believe  automatic  stoke  : 
would  save  coal  because  of  the  necessity  for  using  steam  for  is 
operation.  Neither  would  stokers  fire  better  than  good  mi  a 
but  the  strong  point  of  the  stoker  was  its  endurance.  Tic 
stoker  required  about  300  lbs.  of  steam  per  hour.  D. 
Goss  believed  that  stokers  would  permit  of  using  cheaper  co.vi 
on  locomotives  as  they  had  in  stationary  practice.  This  Wi:s 
one  of  the  most,  if  not  the  most,  important  subject  before  tii" 
convention  in  its  bearing  upon  the  capacity  of  locomotives  ari.l 
repairs  on  fireboxes.  In  fact,  whenever  the  fireman  and  firiim 
were  mentioned  the  discussion  became  very  lively,  indicatiiii; 
that  everyone  was  deeply  interested  and  greatly  troubled  in  tli^ 
matter  of  firing  large  locomotives. 

Locomotive  Frames. — Mr.  L.  R.  Pomeroy,  who  had  assistfd 
the  committee,  was  requested  to  present  the  report  which  wa- 
chiefly  concerned  with  the  question  of  fiame  breakage  on  large 
locomotives.     A  large  number  of  frame  designs  were  include.! 
in  the  report.     These  had  been  submitted  to  the  leading  steel 
foundrymen    and    specifications   suggested    by    them    were    in 
eluded.    The  report  also  compares  wrought  iron  with  cast  steel. 
The  latter  material  was  strongly  advocated  by  the  committee, 
because  of  its  strength  and  the  fact  that  the  frames  were  mad. 
all  in  one  piece.     Sensible  design  and  suitable  frame  bracin:: 
were  strongly  urged.    Mr.  Pomeroy  spoke  favorably  of  the  plaie 
type  of  frames.    Proper  drainage  of  cylinders  had  an  importati' 
influence  on  frame  breakage.     In  the  discussion  Mr.  Mclntosl; 
advocated  construction  which  would  reduce  to  a  minimum  tJi' 
number  of  frame  bolts.     Mr.  Vaughan   described   experiment 
which  he  conducted  (on  the  L.  S.  &  M.  S.  Ry.    See  Amkkican 
E.Nr.i.vEER,  January,  1904)   for  the  purpose  of  studying  franv 
deflections.    W^ater  in  the  cylinder  had  produced  actual  stretdi 
ing  of  large  binder  bolts,  which  led  to  fractures.     Piston  valv 
engines   with   single   front   frames   required     pedestal     binder^ 
which   positively  would   not   stretch.     The   "clip"  binder  wa 
generally  considered  by  several  speakers  as  better  than  the  hoi' 
binder. 

Cost  of  Locomotive  Repair  Shops. — Mr.  Soule  explained  th 
objects  of  the  committee  in' its  report  and.  the  reasons  for  th' 
selection  of  the  units  used.  The  report  was  the  only  one  whici 
was  received  with  applause.  Mr.  Barnum  expressed  the  opinioi 
that  it  was  one  of  the  most  valuable  ever  brought  before  tli 
association.     It  will  be  printed  in  full  in  this  journal. 

IXmVIDlTAL     I'.M'ERS. 

Grates  for  Bituminous  Coal. — By  J.  A.  Carney.  This  papc^ 
suggested  doing  away  with  dead  grates  entirely  and  that  n 
drop  grates  l)e  used  unless  they  can  be  shaken.  It  also  recon 
mended  50  per  cent,  of  air  openings  in  grates,  and  that  as' 
pans  should  have  air  openings  of  at  least  25  per  cent:  of  th 
grate  area.  Mr.  Carney  explained  that  the  grate  recommend* 
in  the  report  had  been  in  successful  uso  for  18  months.  Mj 
Player  thought  that  the  area  of  air  openings  under  grate 
should  be  based  on  the  flue  area  rather  than  the  grate  aren 
The  grate  referred  to  in  the  paper  received  favorable  com 
ment  in  the  discussion 

Improved  Tool  Steels.— By  Mr.  W.  R.  McKeen.  Tests  of  too 
steels  were  described  in  this  important  paper,  which  should  b' 
placed  before  every  railroad  shop  foreman.  The  comparison- 
were  well  drawn  and  the  impression  was  made  that  special  car- 
is  desirable  in  introducing  the  new  tool  steels  in  order  to  gci 
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till  tmost  out  of  them.  In  the  discussion  several  speakers  pre- 
fc,  1  other  than  "high-speed"  steels  for  finishing  cuts  because 
Qt  .  rft  and  smoother  finish.  Messrs.  Seley  and  Mcintosh  spolie 
of  e  economic  advantages  of  using  holders  and  relatively 
sii.    i  pieces  of  alloy  steel  rather  than  tools  made  from  the  bar. 

\  liable  Speed  Motors. — By  Mr.  C.  A.  Seley.  This  paper  will 
.  be  ,  inted  in  this  journal.  It  chiefly  concerns  tests  made  upon 
jnr  r-driven  machine  tools  and  is  a  valuable  record  supple- 
„,,  ing  the  report  of  the  committee  on  this  subject  last  year, 
.hnical  School  Graduates.— By  Mr.  R.  D.  Smith.  The  ob- 
jii  of  the  author  was  to  make  suggestions  looking  toward  a 
gv.  m  which  would  retain  them  in  railroad  service.  The 
pa  f  appears  in  abstract  in  this  issue.  As  usual,  apprentice- 
st.  .  brought  out  a  lively  discussion,  in  which  higher  pay  was 
;ii  il  as  a  necessity.  Mr.  Mcintosh  did  not  approve  of  regular 
,iv  :ses  of  shop  experience,  preferring  "to  turn  the  boys  loose 
ill  iie  shop  to  make  their  own  way."  One  speaker  referred  to 
til  objection  to  special  apprenticeship  on  the  part  of  labor 
0; .  inizations.  Mr.  Johnson  (Canadian  Pacific)  cautioned  the 
as  riation  against  administering  special  apprenticeship  in 
sih  11  a  way  as  to  discourage  the  regular  apprentices.  Mr.  Walsh 
"hiifved  that  men  should  be  paid  what  they  are  worth  without 
r«  trard  to  whether  they  are  technical  school  graduates  or  not. 
Tin-  discussion  was  disappointing,  not  a  single  new  idea  being 
iiu'iitioned. 

Terminals  for  Ix)comotives. — By  R.  Quayle.  This  paper 
was  received  too  late  for  advance  distribution.  It  is  an  excel- 
!<  lit  review  of  the  locomptive  terminal  problem,  and  discusses 
tin  la^tors  in  detail,  laying  special  stress  upon  adequate  facill- 
li  s.  and  should  be  thoughtfully  read  by  every  operating  official. 
.Mr  Bentley,  who  presented  the  paper,  did  not  know  of  a  prop- 
oily  ventilated  roundhouse. 

TOPICAL     DISCUSSIONS. 

Crease  l^ubrication. — Favorable  experience  with  the  use  of 
Kr<  ase  for  driving  boxes  was  reported  by  every  speaker.  It 
is  evident  that  grease  lubrication  is  an  improvement  over  oil 
and  the  change  seems  to  be  likely  to  be  permanent.  Several 
.-ii'ukers  stated  that  hot  driving  boxes  had  been  practically 
entirely  overcome.  Some  trouble  had  been  experienced,  but 
Jiliey  had  been  from  mechanical  defects.  An  important  and 
ii'<ossary  feature  of  grease  lubrication  was  a  continual  pres- 
sure of  the  grease  against  the  journal,  as  in  the  practice  intro- 
(iiKcd  by  Mr.  Elvin  and  known  by  his  name. 

\dvantages   of   Screw  Reverse   Gear   for   Locomotives. — Mr. 

•Iiilin  Player   (American  Locomotive  Company)   introduced  the 

>  ;!iject  with  a  statement  of  the  disadvantages  of  screw  gears. 

I  I'-y  occupy  more  room  and  are  more  complicated  than  lever 

U'  ars.    With  piston  valves  there  was  no  need  of  anything  more 

P'-'werful  than  a  lever,  and  the  speaker  thought  the  lever  gear 

ftood  enough.     Opinion   was  quite  generally  in  favor  of  the 

'' '  <^r,  but  several   speakers  believed   it  necessary  to  provide 

!      '^■r  reverse  gear   (either  steam  or  air)   for  the  largest  en- 

s.     Others  directed  attention  to  the  advantages  of  a  lever 

reby  the  condition  of  lubrication  of  the  valves  could  easily 

'     ascertained. 

Mr  Spaces  Under  Grates. — Mr.  F.  T.  Cole  stated  that  there 
Id  hardly  he  too  much  space  for  air  to  enter  ash  pans.    It 
often  difficult  to  obtain  sufficiently  large  openings  in  the 
it  and  back  ends  of  ash  pans.     As  much  opening  as  pos- 
'^  should  be  provided   in   front.      The  total   air  openings 
uld  not  be  less  than  75  per  cent,  of  the  total  flue  openings. 
•   discussion  developed  the  fact  that  many  locomotives  have 
ifficient  air  openings.      Mr.   L.  R.   Johnson   considered   it 
irable  to  supply  ash  pan  openings  equal  to  the  tube  area,  as 
area  could  easily  be  reduced  if  desired.     Mr.  West,  how- 
-'".  spoke  of  excellent   results  with   engines  fitted   with    the 
''^s  fire-door,  with  an  opening  8  by  12  ins.,  which  was  never 
>f'd.  this  being  the  only  entrance  for  air.    Mr.  Player  sup- 
ted  Mr.  Cole's  recommendation  as  to  large  openings.     Dr. 
•^s  showed  that  any  constrained  area  in  the  passages  for  gas 
Hir  requirerl  increased  the  work  of  the  exhaust  jet.   The  ash 
■'  openings  were  easily  controlled,  and  he  believed  that  these 
nings  should  not  be  restricted.     The  ideal  condition  would 
^o  avoid  ash  pans  altogether. 


Painting  Locomotive  Front  Ends. — Mr.  W.  O.  Thompson 
quoted  satisfactory  experience  with  Walker's  smoke-stack 
black,  thinned  with  Sipe's  Japan  oil  in  proportions  of  one  part 
of  Japan  to  two  parts  of  stack  black.  Mr.  Walsh  recommended 
graphite  for  this  purpose.  Mr.  Chase  had  found  graphite, 
white  lead  and  boiled  oil  to  be  the  best  paint.  It  cost  9  cents 
to  apply  one  coat.  No  two  speakers  recommended  the  same 
thing. 

Comments  on  three  other  topical  discussions  will  be  reserved 
until  next  month. 


At  the  conclusion  of  the  discussions  Mr.  Seley  presented  a 
proposed  amendment  for  action  next  year.  It  provides  for  a 
committee  of  executive  members  similar  to  that  of  the  Master 
Car  Builders'  Association. 

The  election  of  officers  for  the  coming  year  resulted  as  fol- 
lows: 

President,  P.  H.  Peck;  first  vice-president,  H.  F.  Ball;  second 
vice-president.  J.  F.  Deems;  third  vice-president.  Wm.  Mcin- 
tosh; treasurer,  Angus  Sinclair. 

Out  of  a  voting  membership  of  over  700  only  47  votes  were 
cast  in  the  election  of  officers. 

In  an  eloquent  address  Mr.  George  A.  Post  presented  to  the 
retiring  president,  Mr.  W.  H.  Lewis,  the  medal  which,  through 
a  pleasing  and  unique  custom,  is  conferred  by  the  Supply  "Men  s 
Association  each  year.    The  convention  then  adjourned. 


The  Railroad  Gazette,  after  nearly  50  years  of  publication 
in  large  form,  appeared  June  17  with  leaves  measuring  13  by 
9%  ins.  While  some  criticism  may  be  offered  because  the  di- 
mensions are  not  "standard,"  it  is  evident  the  purpose  of  the 
publishers  was  to  turn  out  a  paper  decidedly  attractive  and 
easily  readable.  In  this  they  have  succeeded  admirably.  One 
important  reason  for  changing  the  size  and  makeup  of  the 
Railroad  Gazette  is  given  in  an  announcement  of  the  publish- 
ers that  they  have  Iwught  Transport,  the  leading  railroad  paper 
of  England  and  the  Colonies,  and  beginning  July  8  will  print 
in  London  under  the  name  Transport  and  Railroad  Gazette,  an 
international  edition  of  the  combined  papers. 


Mr.  A.  IT.  Fetters  ha.s  bc^en  aj)poinfed  meclianical  rneinoer  of 
the  Union  Pacific  Kaihva.v  with  headciuarters  at  Omaha.  Xeh.  .Mr. 
C  B.  Sm.vtli  has  been  appointed  a.s8istant  mcvlianical  ongiucvr  tc» 
.succeed  Mr.  Fetters. 


Tlie  W.  V.  Sturtevant  C'ompany. — lliLs  company  announces  the 
removal  of  it.s  entire  plant  from  .Tamai<-a  Plain  to  the  new  works 
at  llyde  I*ark.  Mass..  where  nine  acres  of  floor  space  and  every 
modern  appliance  put  them  in  po-sition  to  manufacture  its  well- 
known  prcMlucts  more  advantageously  than  ever  liefore. 


The  Garrett  Interlockiu;:  Draft  .\rm  was  exhihited  at  the  Sara- 
toga ccmvention.  It  was  developed  by  M.  A.  Garrett  of  the  Farlow 
Draft  Gear  (^ompany  and  is  made  in  cast  steel  <ir  malleal)le  iron. 
'Ilicse  arms  ale  c-onnected  to  the  bolster  by  dove-tailed  joints  and 
they  comidetely  fill  the  spac-e  between  the  l)olster  and  end  sill.  Space 
sutficient  for  any  draft  gear  is  provided.  Tlie-e  draft  arms  protect 
the  center  silLs  and  bring  the  pull  of  the  draft  ;ri  ar  upon  the  IkkIv 
bolster.  The  center  pin  must  l)e  .sheared  and  l>olster  cocked  I>efore 
the  center  sills  can  be  injured. 


Oil  cabinets  with  adjustable  measuring  devices  wore  exliil»itcMl  at 
the  Saratoga  conventions  by  S.  F.  Bow^e^  &  Co..  Fcut  Wayin>. 
lud.  These  cabinets  are  ver.v  eonveiiicnt  for  rouiidlioii.s«'s  and  slio]ts 
where  oil  of  an.v  kind  is  used.  The  cabinets  are  of  various  sizes  and 
stylc>.s.  By  means  of  a  pnmi»  lever  exac-tly  the  desired  cpiantity  of 
oil  i.s  ptnnped  from  the  .<;torage  tanks.  .V  sjiecial  c-abinet  as  cxin- 
structed  for  the  engine  rooms  of  naval  vessi  Is  was  exhibited.  A 
larse  number  of  cabinets  have  l»oen  supplied  to  leading  railroads  for 
sliojis  and  rotnidhou.ses.  Tlie.v  are  also  very  convi uient  in  the  (>ngine 
rooms  of  power  houses.  , 


Carry's  Magnesia  Coverings  are  descril>ed  in  a  |>amphlet  i.ssucvl  by 
the  Philip  rarc\v  Manufacturing  Company.  I^^tckland.  (^Iiio.  which 
treats  hriefl.v  of  the  subject  of  heat  insulation  alid  mamiesia  cv>ver- 
ings  and  illn.strates  a  nund)er  of  exccdient  ai>idications.  This  cv»m- 
pan.v  was  represented  and  exhibited  at  the  Saratofra  c-on  vent  ion. 
Their  i>roduc-ts  are  .specially  prepared  for  locomotive  and  other 
railroad  u.ses. 
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TABULAR  COMPARISON  OF  NOTABLE  RECENT  LOCOMOTIVES 
ARRANGED  WITH  RESPECr  TO  TOTAL  WBIOHTS 

PASSENGER  LOCOMOTIVES. 


Type — Drivers   

Type — Name    | 

Name  of  railroad 

Number  of  road  or  class 

Uuildcr    

Simple  or  compound { 

When    built   

Weight  engine,  total,   pounds    

Weight  on   drivers,  pounds 

Weight  on  leading  truck,  pounds 

Weight  on  trailing  truck,   pounds    

Weight  of  tender   (loaded),   pounds 

Wheel  base,  driving,  feet  and  inches   .... 

Wheel  ba.-*e,  total,  feet  and  inches 

Wheel   base,  total,  eng.  &  tender,  ft.  &  in. 

Driving   wheel,   diameter,    inches 

Cylinders,  diameter  inches 

Cylinders,  stroke^   inche-;   

Heating  surface,  firebox,  square  feet   .  .  .  . 
Heating  surface,  arch  tubes,   square  feet  . 

Heating  surfa<-e,  tubes,  square  feet 

Heating  surface,  total,  square  feet    

Firebox,   length,    inches 

Firebox,  width,  inch*  s 

Grate  area,  square  feet 

Boiler,  smallest  diameter  of,   inches  ...... 

Boiler,  height,  center  above  rail,  ft.  &  in. 

Tubes,  nun>ber  and  diameter  of,  in  Inches 

Tubes,  length,  feet  and  inches 

Steam  pressure,  pounds,  per  ^■quare  inch. 

Type  of  boiler | 

Fuel    

I 

Reference  in  AMEaicAN  Bnginker  and  ; 
Railroad  Jovrnal.  , 


4-0-2 
Pacific 

C.  &  A. 

602 
Ualdwin 

Simple 

1904 

221,500 

13.5,110 

40,500 

45,490 

106,600 

13-4 

33-4 

62-8% 

77 

22 

28 
179 

3,053 
108 
66 
49.5 
70 
9-5 

245-21/4 
20-0 
200 

Straight 

Bitum. 


Apl.,   1904 
P.    133 


4-6-2 
Pacific 

N.    Y.    C. 

2799 
American 

Simple 

1904 
215.000 
141,000 
36,000 
38,000 
127,000 

13-0 
33-7  Vj 

59-0 
75 
22 

26 
178.65 
27.35 
3,570 
3,776 
96% 

7514 

50.23 

72  1-16 

9-5 

303-2  V4 

20-0 

200 

Straight 

Bitum. 


Mar.,  1904 
P.   87 


4-6-2 
Pacific 

A.,T.&S.F. 

1200 
Baldwiu 

Simple 
1903 
215,180 
140,800 
27,680 
46,700 

13-8 

33-9  V^ 

62-10  % 

69 

22  V^ 

28 
122.8 

3,595 
108 

71  V4 

53.5 

70 


290-2 14 

20 

220 

Wagon  top 

Bitum. 


Dec.,  1903 
P.   443 


4-4-0 

Oil-burner 

Atlantic 

S.  P.  Ry. 

3022 

Baldwin 

Vauclatn 

Compound 

1903 

200,030 

102.190 

61,120 

36,200 

6-16 
31-3  «/j 
65-5  «4 

•79 
15    &    25 

28 
155 

2,883 

3.038 

121 

63% 

ee" 


346-2 

16 

200 

Wagon  top 

Oil 


4-4-2 
Atlantic 

N.    Y.    C. 

3000 

American 

Cole  Bal. 

Oompound 

1904 

200,000 

110,000 

50.000 

40,000 

121,600 

7-0 

27-9 

53-8 

79 

15V2 

26 

175 

23 

3,248.1 

3,446.1 

96% 

75  y* 

50.23 

72  »4 

9-3  1-16 

390-2 

16 

220 

Straight 

Bitum. 


Sept.,  1903  May.  1904 
P.    329  P.  184 


4-6-2 
Pacific 

C..R.I.&P. 

801 
American 

Simple 

1903 

192,800 

130,000 


12-4 
31-10 
58-9 

69 

21 

26 
164 

2.940 
3,104 

84 

74 
42.2 
66%   ' 


300-2 

18-7 

200 

Wagon  top 

Bitum. 


Oct.,    1903 
P.   351 


4-4-2 

Vauclain 

Bal.  comp. 

C,  B.  &  Q. 

2700 

Baldwin 

Compound 
1904 
192,000 
100,000 
50,000 
42,000 

7-3 
30-2 

78' 
15  &  25 

26 
166.4 

3,050.5 
3.216.9 

86% 

66% 

44.14 
64 


274-2% 

19 

210 

Wagon  top 

DUum. 


June,  1904 
P.   212 


4-4-2 

Atlantic 

Santa     Fe 

287 

Baldwin 

Vauclain 

Compound 

1903 

187,000 

90,000 

52,000 

45,000 

'b'-V 

29-6 

58-3% 

73 

15    &    25 

26 
190 

2,839 

3.029 

107  15-16 

66 

49.4 

66 


273-2% 

220 
Wagon  top 

Bitum. 

June.  1903 
P.   212 

Sept.,  1903 
P.    334 


4-4-2 
Atlantic 

C.   &  A. 

553 
Baldwin 

Simple 

1903 

183,820 

103,690 

40,130 

40,000 

166,600 

7-8 

27-0 

56-3% 

80 

20 

28 
191.2 

3,056 
3,247.2 
108% 

72% 

54.2 
70 

9-5 

326-2% 

16 

200 

Straight 

Bitum. 


Dec.   1903 
P.    458 


Note. — This  tabic  supplements  that  presented  in  this  Journal  as  an  inset  in  June,  1908. 


MOTOR-DRIVEN   MACHINE    TOOLS. 


API'LICATIONS   TO   Sl'KCIAL   MaCIHNKBY. 


Under  this  heading  in  our  May  issue  a  number  of  special  ap- 
plications of  motors  to  machine  tools  were  presented,  and  the 
accompanying  five  engravings  show  others  of  equal  interest. 

Fig.  1  illustrates  a  motor-drive  applied  to  a  more  highly 
specialized  class  of  tool,  this  being  the  recently  re-designed  50 
by  10-in.  automatic  gear-cutting  machine,  with  automatic 
worm  bobbing  attachment,  built  by  Gould  &  Eberhardt, 
Newark,  N.  J.     The  motor,  which  is  a  Lundell  direct-current 


motor,  is  most  conveniently  mounted  upon  an  extension  of  tbe 
base  at  the  rear  out  of  the  way,  and  drives  direct  through 
gearing.  The  switch  and  starting  box  for  operating  it  are  con 
veniently  mounted  upon  a  stand  at  the  rear,  so  that  the  tool, 
while  self-contained,  is  very  compact. 


ri«.  1. — AUTOMATIC  CKAR  CCTTINO  M.XCHINE,  WITH  SELF-COXTAINED 
MOTOR    DKIVE. — (iOULD    &    EBEBUABDT. 


VHi.    2. — SPECIAL  >ILE.S    PORTAHLE   FUK)R   PLATE  DRILL,   WITH    DlBEt 
VERTICAL-MOTOR    DRIVE ,'    .\T    THE    WORKS    OF    THE 
BULLOCK    ELECTRIC     MFU.    COMPANY. 


J>    V,  1904. 
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TABULAR  COMPARISON  OF  NOTABLE  RECENT  LOCOMOTIVES 

ARRANGED  WITH  RESPECT  TO  TOTAL  WEIGHTS 


PASSENGER  LOCOMOTIVES. 


FREIGHT   LOCOMOTIVES. 


4-2 

4-4-2 

4-6-0 

4-4-2 

4-4-2 

2-6-4 

0-6-6-0 

2-10-0 

2-8-0 

2-8-0 

4-6-0 

2-8-0 

0-8-0 

iautic 

Atlantic 

10-wheel 

Atlantic 

DeUlehn 
Comp. 

Suburban 

Mallet 
Comp. 

Tandem 
Comp. 

Con^ol. 

Cou.sol. 

Cump. 
S. -beater 

Con  sot. 

8-wbeel 
switcher 

.tbasb 

Vandalia 

D.  &H.CO. 

P.&UE. 

Penna. 

P.  &  R.  ! 

B.  a.  0. 

Sante   Fe 

L..S.«iAl.S. 

N.  Y.  C. 

Can.  Pac. 

Erie 

c.  &  0. 

•320 

51 

502 

305 

^512 

381 

915 

Class    C 

2498 

1300 

H.-12 

8 

ierican 

American 

American 

American 

Soc.    Als. 

Baldwin 

American 

Baldwin 

American 

American 

American 

American 

American 

imple 

Simple 

Simple 

Simple 

Compound 

Simple 

Compound 

Compoum. 

Simple 

Simple 

Compound 

Simple 

Simple 

1903 

1904 

1903 

19U3 

1904 

1903 

1904 

1903 

1903 

1903 

1903 

1900 

1904 

--0,700 

179,000 

175,000 

168,000 

160,000 

201,700 

334,500 

287,240 

228,000 

220,200 

192,000 

189,400 

171,175 

"J.  7  00 

109,500 

131,500 

96.000 

V  9,500 

120,860 

334,500 

234,580 

202.900 

200,000 

141,095 

165,900 

171.176 

>d,000 

•    •   •   • 

43.500 

.... 

46,500 

19,120 

•   •   •   • 

23,420   i 

■■•-""'-•.'•*.•. 

20,200 

50,925 

23,500 

•   •   •  • 

8,000 

•   •   •   • 

•   ♦   •    • 

.... 

34.000 

61.720 

1               •    •   •    • 

29.240    t 

*  •  •  • 

.... 

.... 

>    .    >    ■ 

■   •   •   • 

,  30,000 

•    •   «   • 

120,000 

145,000 

132,500 

«   •   •   • 

1    143.000 

•   ■   k   • 

148,000 

137,500 

122.000 

126,400 

121,160 

7-6 

7-0 

15-0 

7-0 

7-0^8 

12-6 

30-8 

19-9 

17-3 

17-0 

14-10 

17-0 

13-7% 

.-1114 

27-3 

26-4 

26-10 

23-6% 

30-9 

30-8 

35-11 

26-5 

25-11 

26-1 

25-3 

13-7% 

56-0 

57-10% 

53-7  Ms 

57-2 

59-5 

.... 

64-7 

66-0 

57-10 

60-7 

54-6 

51-4% 

45-7  ?(» 

83 

79 

72 

72 

68  3-16 

61% 

56 

57 

57 

63 

62 

62 

51 

21 

21 

21 

20 

14  3-16   & 
23% 

20 

20  &  32 

19&32X3:. 

23 

23 

22  &   35 

21 

21 

26 

26 

26 

26 

25  3-16 

-      24 

32 

32 

30 

32 

30 

28 

28 

177 

177.1 

179.68 

166.85 

181.1 

156.3 

219 

210 

203 

189.77 

180 

167 

132.13 

*    •   ■    • 

.... 

78.54 

24.41 

■    >    •    • 

•    ■    •    • 

,        , 

29 

30.23 

.... 

.... 

2.499 

2,923.3 

2,405.5 

3,750.2 

2,'435.7 

1,825.5 

5.366 

4,586 

3,725 

3,717 

2,312.6 

2.224 

2.572.'97 

2.676 

3,100.4 

2,663.72 

2,941.46 

2,616.8 

1,981.8 

5.585 

4.796 

3,957 

.3.93? 

2.492.6 

2.391 

3,705.10 

102 

96% 

119% 

102 

120 

94 

108 

108 

108 

105  1-16 

102% 

113 

80 

63 

75  k 

102 

65% 

54 

105 

9tt 

78 

73% 

75% 

70% 

96 

70 

43.7 

50.2 

84.85 

46.27 

33.9 

68.5 

72 

58.5 

55 

54.89 

49.82 

75 

38.8 

64  V4 

70% 

66  V4 

67-0 

59  h, 

66 

S*     .> 

■^■Jf%    -'■ 

80 

81% 

70% 

68 

67 

9-4 

.... 

9-5 

.... 

9-9  Vi 

9-0     fiont 
9-2.4  back 

10-0   - 

r  •'  -j^i'i  ■*-       ■   ' 

9-11 

9-6 

9-3% 
248-2    & 

9-11 

9-4% 

294-2 

351-2 

308-2 

330-2 

447-1  y* 

436-2 14 

391-21/4 

460-2 

458-2 

22-5 

298 

351-2 

16-4 

16 

15 

16-0 

14-5  J/i 

9-0 

21 

20-0 

15-6% 

15-6 

14-8 

13-2  3-16 

14-0 

215 

200 

200 

200 

227 

200 

235 

225 

200 

200 

200 

200 

200 

Wagon  top 

Straight 

"ulm 

burner 
Anth. 

Straight 

Straight 

Wagon  top 

Straight 

Wagon  top 

Wagon  top 

Straight 

Wagon  top 

Straight 

Wagou  top 

Uitum. 

Bitum. 

Bitum. 

Bitum. 

Anth. 

Bitum. 

Bitum. 

Bitum. 

Bitum. 

Bitum. 

Anth. 

Bitum. 

■'./  ■'':-■;-•  '^-.v 

Oct.,    1903 
P.    372 

Nov.,  1903 
P.    416 

1  >»•(•.     1903 

Apr.,  1904 

Aug..  i9o;^ 

Nov..  19' 

Tune,  1904 

Oct..    1903 

.Tune,  1904 

Nov.,  1905 

Dec.    190 

Jan..  1904 

Sep..  1903 

Tune.  190S 

\lav     190'» 

1'.    437 

P.  153 

p.   285 

p.   421 

'    P.  203 

P.   364 

P.    237 

P.  398 

May.   1904 

P.    176 

P.   439 

Jan..   1904 
P.    12 

P.     16 

P.    317 

P.   348 

P.    184 

Note. — This  table  supplements  that  presented   in  this  journal  as  an   iuset  in  June,  1903. 


In  Fig.  2  is  illustrated  an  interesting  drive  upon  a  special 
.\iles  portable  floor-plate  drilling  machine  which  is  in  use  at 
tiie  works  of  the  Bulloclt  Electric  Manufacturing  Company. 
The  motor,  which  is  a  vertical  Bullock  direct-current  motor, 
is  mounted  directly  upon  the  top  of  the  column  and  is  geared 


a  Ferracute  punch  press  for  metal  stamping  work,  well  shows 
the  advantage  of  electrical  driving  for  this  class  of  tools;  the 
drive  is,  in  this  case,  the  smallest  part  of  the  tool.    The  motor 


•''.    3. — UlBECr    OE.VUliD    MOTOE    DKIVE    UPON    A    COLD-SAW    CUrXlNG- 
OFF    MACHINE. — K^WTOIT     MACHINE    TOOL    COlfTPANT. 

•0  the  vertical-splined  driving  shaft  of  the  machine  without 
*'ie  use  of  bevel  gearing — this  is  alone  a  great  advantage,  but 

lie  compactness  and  simplicity  afforded  by  this  arrangement 

*^  the  most  important  feature, 
•^'gs.  3  and  4  illustrate  additional  examples  of  motor  appli- 

Htions  to  special  metal  working  machinery,  the  advantages  of 
'»hich  will  be  seen  at  a  glance.  The  former,  a  Newton  No.  2 
vOld  saw  cuttlng-off  machine,  is  conveniently  driven  by  a  Bul- 

ock  motor  which  replaces  the  former  belt  drive.    The  latter. 


KUi.    4.— CONSTANT    SPKEI)    DRIVE    FOK    A    HEAVY    FEBB.VCITE    PlXtH 
PWESS. NORTHERN   EU:CTRIC    MFG.   CO.    MOTOB. 

used  upon  tSe  punch  is  the  spherical  type  steel-frame  motor, 
built  by  the  Northern  Electric  Manufacturing  Company, 
Madison,  Wis.,  and  operates  at  constant  speed. 


•:  I 


.\Mi:i;i(  AN   i:\(ii.\i;i;i.'  .\m>  i.'AILI.'oad  .ioii.'nai.. 


TABULAR  COMPARISON  OF  NOTABLE  RECENT  LOCOMOTIVES 

ARRANUED   WITH   RESPECT  TJ  TOTAL   WEIOHTS 


T.vjM^  -   NaUM- ^ 

N'iiHii'  of   railrouri   .. 
Nunit)»r  (if  road  ur  tl:'.- 
Kiiidirr    .  .  .  .  >  ; \, ;  ;. . 

MIll|i|i-   iir  iciiii|>nllli<l    ...  I 

Wll.  11      iMIllI      

Wi'iulit    rii^iiK'.    itilitl.    I'litiiiiht.v.A     

\Vfi;;lii   nil   tlriv<-|-s.   iiotimls   .'.:.,'. 

\Vi  iuht  nil   1<  iniiiii:  mil  k.   |miiiii«I> 

\V<i«ht    nil   tniiliti.1,'   tniik,   imuiiil^    

W'-itlii   iif  i<  iiiltT   (  liiinli<l » .   iiouiitl'    

U'lU'd  lijiM.  ili'iviti^.   flit   iiiid   ilirlir-    .  .     . 

Whi'il   biiM-,   lolal.   fi'i'    itinl   iliihfs 

\Vliii(  liii-i  ,  io»a|.  fii«.  A.-  ti'iidtr.  ff.  Ar  in. 
I>ri\iiii:    wheel.    iliiiiiiiMr.    iiu  lH'  .  . 
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on 
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MOTOR-DRIVEN    MACHINE    TOOLS. 


.\iTi  n  \iMiN>   i<>  SntiAi.  .\l\(iii\n:v. 


riiih-r  liiis  liratliim  in  mil  .May  issm-  a  iiiiinlicv  itl"  spn  ial  ap- 
[ilii  ai  i<m.>  of  iiioiois  lo  iiia<hiiic  lnol.s  wen-  |ir»'s<iiit'il,  ami  liit- 
acroinpaii.viiiK  tivi-  «'nj;iaviUKs  .sliow  otlu'is  of  i'<|iial  iiiu-rcst. 

Fin.    1    illiistratos   a   inoioi-diivc   applioit    to  a    iiion-    iii.iilily 
spccializt'il  flass  of  lool.  tliis  ln-iiiK  ilio  roccntiy  rc-(if*si>;iu'«l  ."»o 
iiy     lo-in.    aiiiomatir    .uoai-riiiiiiiji     niatliiiic     wiili     aiiioiuatii 
wuJin     holihiim    attachinoul.     lniilt     liy     Cmild     &     Kbcrlianit. 
N»'\vark.   X.   J.     The   iiintor,   wliii-h   is  a   Liiinlfij   ilii-cct-nirront 
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«;*;ak  ri-iTiMi  m  \« 


iiuiior.  is  most  lonvfiiii'iitly  mounted  upon  an  oxten.sion  of  ' 
lia.si-  ai  ihf  rear  out  <if  the  way.  and  drivop  direct  tlii'o'' 
jioarinK.  The  switcii  and  siarliim  l>ox  fnr  operating  it  aif^  '• 
vi-niiMiily  mounted  ujion  a  stand  at  the  leaf.  so  that  the  i' 
wiiile  .-;e]f contained,  is  veiy  comiiait 


,\i  io\i.vnc«;*;AK  ri'iTiMi  m\«  mink,  witii  siii -ion  i.\im.i» 

MOIMU    PKIVK. — <,ol  III    .V     KlililMiAUnr. 
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/TABULAR   COMPARISON   OF   NOTABLE   RECENT   LOCOMOTIVES 
AKRANaKO  WITH   RKSI'ECT  TO  TOTAL  WKIUMIS     ■  ;  .    ^ 
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\p|>       Tills.  i»bf<^  supi4wu«mt!i  that  jiFf^sf-iiUHl  in  Mds  jouritlil- a^  airfiistk.  irt  Jun*,:  ilM^iv 


III  l-'ii;.  1'  is  illusiraicil  an  intei'estin.ii:  rlrivc  uiioii  a  spocia) 
->  porialili:'  fl<)oi-j)lat<'  drilliiin  iiiaohinf  whirh  Is  in  use  at 

•     \voil\s   of  tli«'   Hulldck    EN'cdic    Maiiufattiirinsr   Company. 

'if  iiioior,  wliirli  is  a  v«'r.iiral  IJiillocU  ilii*'ri-(  luicnL  iiiolor. 
iiiotintPd  dire<-tl.v  upon  the- top  of  thet'dhinui  ami  is  j-i^aivil 


a  Ke(racUt<vpnuvU  press  for  m«Ha1  siamj»ing  work.  wt'W  sliuws 
ihp  a<lvai)tas«' of  «'l«'it»i«ar  diivinjr  l<»r  Oils  class  of  tools;  the 
driVH  is,  in.thiii  case.  t.U<?-Siual1<^sf  pan  ni"  \\\<-  t.v>T      Tin    iuouh 


.3,— uuw:ci; -iiJKAiiLU  ^uloK  i>i:i\i;  ui!0N-:  A.  t^U)-s»v\v   ci:a.TaAii" 

OIT    M.XCniXK. — ?rE\VTON     M.VCinXK    TOOL    COMP.VXY. 

like  vfrtiral-splinoil   driving  sUaft   of  the  luaHiinp   witlimii 

■  use  of  bevel  geariiiK — this  is  alonr  a  nvi'iit  advanta.t^e,  "oiH 
'•onijia<tn«'ss  and  simplicity  afforded  by   this  arraniCi'Dicnt 

lie  most  important  feature. 

I'iss,  .1  and  4  illustrate  additional  examples  of  motor  appli 
ions  to  special  metal  working  machinery,  the  advantages  of 

■  1>  will  be  seen  at  a  glance.  The  former,  a  Newton  No.  2 
1  saw  cutting-off  machine,  is  conveniently  driven  by  a  Bul- 
';  motor  which  rejilares  the  former  belt  drive.     The  latter. 


.1  i«::.'-3'rr-<'«»XNT.V\r  sj«i.;|.:i>   iikivi.   hu;    a    III  .v\  V    1  mci:  \»  i   11     11  \.  n 
piu-:ss.— ^MnsruKKN  kli^:ciku    mfxi.  co.  motor. 

used   upon   the  pnn<-li   is  the  spherical  lyiw  steel-frame  motor, 
built     by     th«'     Xorilicin     Klectric     Manufacturing    Company 
Madison.  Wis.,  and  operates  at  eonstant  speed. 
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The  drive  upon  the  grindstone,  Fig.  5,  a  Brown  &  Sharpe  spe- 
cial  trough  mountedris  very  conveniently  arranged.  The  motor, 
a  Bullock  direct-current  machine,  is  located  at  the  rear  and 
drives  through  a  combination  of  gearing  and  silent  chain. 
The  starting  box  is  conveniently  mounted  at  the  side  of  the 
tub  and  is  protected  from  splashing  by  a  hood.  This  drive  is 
of  special  interest  as  showing  the  extent  to  which  individual 


VUi.  5. 4N   l.NTKKKSTl.\<i  At'l'l.iC.V TIO.N   OK  MOTOK-DKIVI  .\<;  T«)  A  (.RIND- 
STONE. — BULIXKJK    MOTOK   WITH    SlI.KiNT-CilAl.N    UKIVE. 


driving  is  coming  to  be  used  in  the  operation  of  small  tools, 
the  advisability  of  this  being  a  much  discussed  point  at  present. 


H.\BO  Service  fob  Wheels. — In  order  to  keep  the  wheels  of 
the  cars  of  the  Boston  Elevated  Railroad  in  good  coadition  it 
is  necessary  to  grind  them  every  two  weeks.  The  crooked 
road  wears  the  wheels  into  polygonal  form  in  a  short  time  and 
heroic  measures  are  necessary  to  keep  them  in  condition  to 
prevent  noise   in   operation. 


The  Hand  Drill  Company  is  sending  out  a  mailing  card  which  is 
a  decided  noveltj-.  It  is  in  the  shape  of  the  new  "Imperial"  haiu- 
iiier.  the  address  being  written  on  tlie  barrel  and  a  1-cent  .stamj) 
fitting  into  the  handle. 


HIGH    SPEED    STEAM    LOCOMOTIVE   TRIALS    IN 

GERMANY. 


Because  of  the  speed  of  117.32  miles  per  hour,  attained  by  an 
electric  locomotive  o»  the  experimental  track  between  Marien- 
feld  and  Zossen,  near  Berlin,  the  results  Of  the  speed  trials  of 
steam  locomotives  on  this  track  have  been  awaited  with  inter- 
est. The  steam  locomotive  tests  began  last  February  and  have 
just  been  completed.  Consul  Frank  H.  Mason  reports  the  re- 
sults, and  they  are  not  superior  to  the  speeds  of  ordinary  ser- 
vice on  the  Camden  and  Atlantic  City  line  of  the  Philadelphia 
&  Reading.  As  a  test  of  electric  vs.  steam  lo<-omotives  the  trial 
shows  nothing,  because  the  electric  locomotives  operated  singly 
and  the  steam  locomotives  hauled  trains  of  six  and  three  30-ton 
cars.    Four  locomotives  were  compared. 

The  first  locomotive  was  built  by  the  Egestorf  Machinery 
Company,  of  Hanover.  It  is  a  4-4-2  type,  and  with  six  cars  at- 
tained an  average  speed  of  68.97  miles  per  hour.  With  three 
ears  the  speed  was  79.41  miles. 

The  second  locomotive  was  built  at  Grafenstadt,  a  compound, 
also  of  the  4-4-2  type.  With  six  cars  this  engine  made  73.32 
miles  per  hour,  and  with  three  cars,  7G.42  miles. 

The  third  was  a  4-4-0  locomotive,  built  by  Borsig,  and  is  simi- 
lar to  the  standard  passenger  engine  of  the  Prussian  State  Rail- 
ways.   It  has  a  Schmidt  superheater,  and  was  designed  by  Herr 


Garbe.  This  engine,  with  only  963  sq.  ft.  of  heating  surfai 
gave  higher  speed  than  the  first  two,  which  were  specially  d 
signed  and  built  for  the  trials.  Its  speed  with  six  cars  w: 
79.53  miles  per  hour,  and  with  three  cars  84.5  miles  per  hou 
The  horse-power  developed  approximated  2,000. 

The  fourth  locomotive,  which  headed  the  list  for  speed,  is  tl 
desigm  of  Mr.  Wittfield,  of  the  Prussian  State  Railways,  ai. 
the  cab  in  front,  and  is  to  be  exhibited  at  St.  lyouis.  Both  e 
was  built  by  Henschell  &  Sons,  of  Cassel.  It  is  arranged  wi' 
gine  and  tender  are  encased  in  a  sheathing  of  steel,  giving 
smooth  exterior  surface  to  reduce  the  wind  friction.  This  is 
4  4-4  type  4-cylinder  balanced  compaund.  It  has  2,766  .« 
ft.  of  heating  surface  and  weighs  76.8  tons.  This  engine  ga\ 
a  speed  of  79.53  miles  per  hour  with  six  cars,  and  85.12  mil. 
with  three  cars. 


OIL  FUEL  TESTS-NAVY  DEPARTMENT. 


The  Oil  Fuel  Board  of  the  Navy  Department  has  made  public  ii 
(onelusions  from  its  recent  experiments.  Some  of  the  mo.st  iin)i(ii 
lant  of  them  are : 

'■.\o  difficulty  should  be  experienced  by   an    intelligent   firerooi. 
force  in  burning  oil  in  a  uniform  manner. 

••While  the  u.se  of  steam  as  a  .spraying  medium  will  undoubtedly 
prove   most   satisfactory    for  general    purposes,    the   result   of   tli 
tests  show  that  the  consumption  of  fuel  oil  cannot  be  force<l  to  :i.-^ 
H;reat  an  extent  with  steam  as  the  atomizing  agent  as  when  highl.s 
heated  compressed  air  is  used  for  this  purpose. 

"In  every  oil  fuel  installation  special  provision  should  be  ma«li 
for  the  removal  of  the  water  that  will  collect  from  various  sourcnv 
at  the  bottom  of  the  supply  tanks. 

•'Tlie  evaporative  efficiency  of  crude  and  refined  oil  Ls  practicailx 
the  same,  no  matter  from  what  locality  the  oil  may  come.  Tli.' 
danger  of  using  crude  oil  is  much  greater. 

•'In  order  to  provide  a  uniform  supply  of  oil  to  the  burners  tho 
oil  should  be  heated  by  some  simple  means. 

"Where  oil  is  used  as  a  fuel  in  a  Scotch  boiler  the  introduction 
of  retarders  in  the  tubes  will  undoubtedly  increase  the  evaporativ.- 
efficiency  of  the  boilers. 

"Where  crude  petroleum  has  undergone  a  slight  refining  or  dis- 
tillation, no  ill  effects  result  to  modem  steel  boilers.  From  tin 
standpoint  of  endurance  of  the  boiler,  the  advantage,  if  any,  i» 
with  oil.  Crude  oil,  however,  by  reason  of  its  searching  and  corro- 
sive effects,  has  a  greater  tendency  than  refined  oil  to  attack  tho 
.seams  and  tubes  of  modem  boilers.  For  marine  work,  therefore, 
no  crude  petroleum  should  be  used,  and  particularly  for  ships  mak- 
ing long  voyages  the  fuel  oil  should  undergo  some  mild  distillation 
before  being  placed  in  the  tanks. 

"Under  forced  draft  conditions  and  with  water  tube  boilers,  anil 
with  the  use  of  oil  as  fuel,  the  solution  of  the  smoke  question  i.>^ 
nearly  as  remote  as  ever,  ^»he^e  a  limited  quantity  of  oil  is  burnt 
in  a  Scotch  boiler,  however,  and  retarders  are  used  in  the  tubes, 
crude  petroleum  should  be  smokeless." 


The  Chicago  Pneumatic  Tool  Company  report  an  excellent  con- 
dition of  their  business.  President  Duntley  has  forwarded  orders 
from  England  for  27.'>  machines,  fifty  of  these  being  rock  drills  for 
South  Africa.  Twenty^five  compres-sors  have  been  ordered  for  luse 
in  Europe,  and  nine  large  "D.  S.  C"  compressors  have  been  or 
dered  by  the  Pennsvlvania  Railroad.  The  factories  at  Franklin 
( Cleveland  and  Detroit  are  running  at  their  full  capacities. 


Steam  Turbine  Test. — A  pamphlet  containing  the  results  of 
an  elaborate  test  of  a  direct  converted  Westinghouse-Parsoas  tur- 
bine, made  by  Messrs.  Dean  &  Main,  has  been  received  from  Ihf 
Westinghouse  Machine  Company,  Pittsburgh.  The  record  is  ad 
mirably  complete,  and  shows  the  effect  of  superheating.  Presuui 
ably  copies  may  be  had  by  addre.s.sing  the  Westinghouse  Company'- 
Publi-shing  Department.  Pittsburgh,  Pa. 


The  Canadian  Rand  Drill  Company.  Sherbrooke,  Quebec,  have 
jiLst  clase<l  with  the  Canadian  Westinghouse  Company,  of  Hamilton. 
Ont.,  for  installation  of  a  Rand-Corliss  compound,  power-driveit. 
air  compressor,  to  be  installed  in  their  new  plant.  This  machine  i."< 
designed  to  furnish  air  for  the  various  pneumatic  appliance.-^ 
throughout  the  works,  and  is  to  be  driven  by  a  Westinghouse  motor, 
through  a  Morse  chain  drive.  The  International  Coal  and  Coke 
Company,  Coleman,  Alberta,  have  just  placed  an  order  with  the 
Canadian  Rand  Drill  Company,  Sherbrooke.  Quebec,  for  a  300 
h.p.  steam  driven   Rand  duplex  compressor  of  the  very  latest  type. 
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THE  GISHOLT  BORING  MILL. 
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accompanying    engravings    illustrate 

-rtical    boring   mills   manufactured    by 

sholt  Machine  Company,  Madison,  Wis- 

The  design  embraces  several  novel 

.ery  useful  ideas  in  machine  tool  con- 

.  ion. 

■>  drive  of  the  machine  is  of  the  single 
constant-belt  speed  variety,  which 
nretofore  been  used  principally  in  small 
ines  where  a  variable  speed  in  the 
je  was  required.  The  application  of 
,  lass  of  drive  to  machines  of  this  par- 
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Ijci;  IP  character  is  a  decidedly  unique  idea. 
.•  this  principle  has  been  used  in  small 
,iues,  as  stated,  it  has  been  demonstrated 
>st  successful  drive  in  the  way  it  has 
adapted  to  the  Gisholt  mill.  The  posi 
of  the  drive  at  the  rear  of  the  machine 
brih^s  it  entirely  out  of  the  way  and  yet  the 
haii.liness  of  the  operating  levers  gives  abso- 
liit.  lontrol  without  necessitating  a  clianse 
of  iidsition  on  the  part  of  the  operator.  The 
alisdue  of  the  old  familiar  cone  pulley  is 
oii»'  of  the  conspicuous  features  of  this  mill. 

'Ilie  deadstock  of  this  machine  is  of  the 
fridion  class,  self-oiling,  which  has  been 
UM<I  with  such  great  success  by  this  com- 
pany on  its  well-known  turret  lathes.  This 
form  of  headstock  gives  complete  control  of 
ill.  table,  enabling  the  operator  to  instantly 
stop  or  start  the  table,  or  to  move  it  but  a 
fiiicUoual  part  of  a  complete  revolution  with- 
out, the  necessity  of  starting  and  stopping 
tli<:  motor  or  changing  in  any  way  the  belt 
connection.  It  is  becoming  more  evident 
every  day  in  direct-connected  machine  tools 
that  the  combination  is  far  from  satisfac- 
tory unless  there  be  introduced  somewhere 
iHiween  the  motor  and  the  driving  mechan- 
isiu  a  friction  device  of  some  kind.  Other- 
wise it  becomes  necessary  when  the  tool  is 
.st'Jiiped  to  stop  the  motor,  a  time-consum- 
liiK  operation  of  no  small  importance. 

The  headstock  of  the  Gisholt  mill  is  so 
'i'  igned  that  a  variable-speed  motor  with  an 
ii.i  .'ease  of  50  per  cent,  above  normal  will 
give  an  almost  ideal  arrangement  of  speeds. 
Tlius  a  very  moderate-priced  motor  equip- 
iii'-nt   only   is   required   in    conjunction   with 

♦  '  •?  mill.     Six  mechanical  changes  of  speed 

given  by  this  form  of  headstock,  all  of 
V  ioh  are  immediately  obtainable  by  the  use 
'      (onveniently-located    levers.     The   levers 

of  course,  non-interfering.     The  illustra- 

*  iS  show  how   conveniently   all   operating 
'      rs  are  placed.     The  operator  has  every 

I"  \yithin  easy   reach   of  his  customary 
tion,  and  the  starting  and  stopping  de- 
is  controllable  from  either  side  of  the 
Jiine.     The   changes   of  speed   being   all 
iiined  by  gearing  either  through  the  fric- 
'  clutch  or  direct,  and  the  elimination  of 
f'one  and  belt-style  drive,  with  its  attend- 
^hifting  and  slipping  of  belts,  makes  this 
'>p  far  superior  in  every  way.     Such  an 
mgement  makes  the  handling  of  the  ma- 
le very  satisfactory  to  the  operator,  as  it 
iirea  only  the  shifting  of  a  lever  to  get 
desired  change  of  speed.    Twelve  speeds 
he  table  are  obtainable. 
'■  iie  heads  are  entirely  independent  of  each 
'  r  and  may  be  set  to  any  angle.    They  are 


OISHOLT    BOEING    MIIX.    SIDE   ^•IEW,    SHOWING    FEEDING    MBCHANISU 
AND   CONTROLLING    HANDLES   FOB  THE   DRIVE. 
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BEAB    VIEW    OF   GISHOLT   BORING    MILL,    SHOWING    ABBANGEKKNT   OT 
MOTOR    DRIVING    AND    BULLOCK    MOTOR. 


NEW  BORING  MILL,  GISHOLT  MACHINE   COMPANY. 
EMBODYING  A  NUMBER  OP  EXCEU^LENT  FEATURES. 
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fontrolled  by  feed  mechanisms  located  on  either  side  of  the 
machine.  The  feeds,  both  vertical  and  horizontal,  are  also  in- 
dependent and  may  be  operated  by  power  or  by  hand.  A  range 
of  ten  feeds  is  given.  Each  head  is  fitted  with  a  positive  stop 
so  that  the  centre  of  the  downslide  may  be  brought  to  coincide 
with  the  centre  of  the  table. 

The  machines  are  so  arranged  that  the  right-hand  head  may, 
when  desired,  be  removed  and  replaced  by  a  turret  head,  which 


MACHINE  TCXDL  PROGRESS. 


Feeds  and  Drives. 


THE  NEW  U18HOLT  BORIXU   MII.I..  SHOWING    COMIUXKO   USE  OF   FLAiN 

AND   TIKKET   HEADS. 


in  addition  to  its  vertical  movement  may  be  swiveled  to  any 
angle.  It  is  provided  with  an  automatic  tripping  device.  A 
screw-cutting  attachment  may  be  also  employed  when  desired. 
The  feed-tripping  device  with  which  this  machine  is  fitted  is 
automatic  in  its  action.  By  an  index  dial  the  operator  is  able 
to  set  the  feeds  for  throwing  out  at  any  point  desired,  either 
vertical  or  horizontal,  and  with  very  little  or  no  calculation  on 
his  part.  The  mere  setting  of  the  tripping  device  stops  the 
tool  accurately  at  any  predetermined  point.  These  dials  are 
plainly  shown  at  the  end  of  the  cross-rail.  Micrometer  index 
dials,  with  which  both  feed-rods  and  feed-screws  are  fitted, 
read  to  0.001  inch.  Such  an  arrangement  is  most  convenient. 
to  say  nothing  of  its  time-saving  qualities.  Much  calipering 
is  done  away  with  and  this  arrangement  certainly  reduces  it 
to  a  minimum. 

All  gears  on  the  machine  are  accurately  cut  and  are  incased, 
and  in  its  general  outlines  the  machine  presents  a  massive  yet 
exceedingly  neat  appearance.  The  metal  is  wel4  distributed 
and  is  calculated  to  withstand  the  strains  attending  the  work 
of  heavy  cutting  at  high  speed.  Being  practically  self-contained 
no  special  foundation  is  required. 

The  cross  rail  is  of  a  very  rigid  construction  and,  of  course, 
is  raised  and  lowered  by  power.  The  table  may  be  a  universal 
combination  chuck  fitted  with  three  movable  top  jaws,  or  a  face- 
plate with  independent  jaws  may  be  substituted  when  desired. 
The  table  is  powerfully  geared,  being  driven  by  a  spur  pinion. 
The  spindle  revolves  on  a  large  self-oiling  babbitted  surface. 

At  present  these  machines  are  being  made  in  six  sizes: 
34-in.,  42-in.,  54-in.,  60-in.,  64-in.  and  74-in.  The  company  will 
show  the  mills  at  the  St.  Louis  Fair,  the  exhibit  being  located 
in  Machinery  Hall,  Block  14,  Aisles  F  and  3. 


XIV. 


The  importance  of  the  use  of  the  change-gear  variable-s 
driving  mechanism  for  the  drives  of  drilling  machine 
rapidly  becoming  known  to  users  of  machine  tools  and  is  I 
regularly  specified  by  them  upon  orders  of  new  radial  C 
for  general  classes  of  work.  The  facility  with  which  dri 
speeds  can  be  adjusted  to  the  particular  class  of  work  in  i 
is  remarkable  and  affords  a  very  convincing  proof  of  the  v 
to  be  derived  from  the  use  of  this  improvement.  The  a( 
economies  that  have  been  effected  in  many  cases  from  the 
of  this  improvement  have  been  more  than  sufficient  to  wari  nt 
its  application,  even  upon  old  drills. 

The  Dreses  Machine  Tool  Company,  Cincinnati,  Ohio,  1 
recently  perfected  a  new  gear  mechanism  of  this  type  fof 
upon  the  drive  of  their  well  known  radial  drill,  which 
l)odies  a  very  interesting  principle.  This  we  are  permitteu  to 
describe  in  this  article,  in  which  is  shown  a  general  vi.w, 
Fig  59,  of  the  60  in.  Dreses  radial  drill  thus  equipped  r.nd 
driven  by  an  electric  motor,  and  also  details  of  the  main  vari- 
able speed  driving  mechanism.  Fig.  60,  and  of  the  change  gear 
arrangement  upon  the  arm,  Fig.  61,  by  which  additional  spe* ds 
are  made  available.  It  is  also  to  be  noted  that  this  company 
has,  for  some  time,  been  equipping  their  drills  with  varialile- 
speed  feeding-mechanisms,  which  operate  upon  the  change 
gear  principle. 
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Kit;.    59. I'lIK    -NKW    DKSKJN    OK    DRKSK.S    K.VDI.\I.    DIUI.I..    .SlIOWlMi     ' 

I'LICATION     OF    (JKAREI)     V.\KI.Mtl.K-SI»KKD     MKCHAXl.SMS. 

The  main  variable-speed  driving  mechanism  is,  as  shown 
Fig.  59,  located  at  the  rear  of  the  drill  column  upon  an  ext' 
sion  of  the  base,  in  place  of  the  usual  driving  cone  pull> 
As  ordinarily  applied,  this  carries  the  main  driving  pulley 
the  tool,  but  as  the  tool  here  shown  i  is  equipped  for  dirv 
driving  by  an  electric  motor,  the  belt  driving  pulley  is  repla< 
by  a  silent  chain  sprocket.  This  variable-speed  mechanism 
operated  upon  a  modification  of  the  cone  gear  and  shiltii 
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principle,  by  which,  in  this  case,  seven  different  speeds 

de  available;  but,  as  shown  in  Fig.  60,  the  two  cones  of 

o  not  operate  in  mesh,  and  also  the  arrangement  of  the 

g  pinion  upon  a  rocker  frame  is  a  decidedly  new  de- 


f. 


speed  variator  has  two  shafts,  1  and  2,  each  with 
^ears  to  it,  proportioned  for  seven  speeds  in  geometrical 
rision.  These  cones  of  gears  are  not  in  mesh  with  each 
,)ut  all  are  fixed  to  their  shafts,  except  the  largest  driven 
II  the  variable  speed  shaft  2,  which  is  connected  to  it  by 
I  and  ratchet  arrangement. 

onnection  between  this  ratchet  gear  and  the  smallest  gear 

driving  or  constant-speed  shaft  1,  is  formed  by  an  idler 

1,  3,  causing  the  driven  shaft  to  run  always  at  the  slowest 

When  the  speed  of  the  variable-speed  shaft,  2,  is  in- 

-  d  by  proper  adjustment  of  pinion,  4,  the  ratchet  fixed 

lis  shaft  runs  ahead  of  the  pawl  in  the  loose  gear,  but  in 

.vay  shaft    2    is  always  kept  in  motion. 

■c  lever  with  handle,  5,  shown  in  front  of  the  speed  vari- 
is  mounted  and  swings  at  the  rear  on  a  rocker  frame,  6, 
s  so  arranged  that  it  can  be  shifted  lengthwise  or  cross- 
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FIG.  60. — DET.VILS  OF  THE  MAIN  DBIVE  VARIAIU.K-SPKKI)    MKC'HANISM 
rsED  UPON  THE  NEW  DESIGN  OF  UBESKS  B  VUIAL,  DBILL. 

wise.  It  carries  a  gear,  4,  forming  connections  between  the 
(lificrpnt  gears  on  the  two  shafts,  1  and  2,  so  as  to  produce 
thp  different  speeds.  The  latch  with  plunger  below  the  handle 
lock.s  tho  handle  vertically  and  the  knob  pin  horizontally,  all 
as  ^d1own  diagrammatically  in  "Fig.  60. 

Tiu!  holes  for  locking  in  the  index  plate  are  drilled  to  suit 
thp  (orrect  positions  of  the  intermediate  gear  in  mesh  with  the 
coiio  gears.  -No  engagement  can  be  made  unless  the  inter- 
nu'Viite  gear  is  in  the  correct  position.  Though  the  entire 
nioi  "ntum  from  rest  to  the  different  speeds  does  not  thus 
re<.:!ire  to  be  overcome,  as  the  variable  speed  shaft  runs  always 
at  t  .e  lowest  speed,  the  shock  from  low  to  high  speeds  proved 
to  '  •  still  too  great  and  a  frictional  connection  between  the 
rtri  shaft  and  variator  had  to  be  introduced.  This  friction  is 
SMr  '  ir  to  a  planer  feed  friction  and  is  adjusted  to-  carry  the 
he?  :?st  load  of  the  drill,  but  slips  when  taxed  beyond  this. 

power  is  transmitted  to  the  drill  spindle  in  the  usual 
'.V  a  horizontal  shaft  near  the  base,  a  pair  of  mitre  gears 
♦"iitral  shaft  in  column,  two  spur  gears  on  top  of  column 
'Utside  vertical  shaft,  V,  carrying  a  sliding  mitre  gear, 
mitre  gear  engages  with  the  mitre  gear  on  short  shaft,  A, 
■  K  fixed  on  it  the  pinion    B,  and  the  two  loose  friction 
P  and  D.     Pinion  B  is  arranged  to  mesh  with   friction 
■^-.  and  C  with  friction  gear  F.  both  on  shaft  H.     Frio- 
-t^ar  D   drives  gear   F   indirectly  by  means  of  an  inter- 
■^  pinion.  G,  journaled  in  thp  gear  casing, 
double  friction  clutch  arrangements  in  gears    E  and  F 
'ated  by  the  lever  combination    J.  which,  when  engaged 
'IP  or  the  other,  changes  the  speed  according  to  the  pro- 
'  "f  the  gears,  this  being  in  geometrical  progression  with 
•inRe  of  the  cone  pulleys.     The  double  friction  between 
P  and  D  is  operated  by  the  lever  combination  K;  when 
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engaged  with  C,  the  spindle  runs  fast  right  handed,  but  when 
engaged  with  D,  on  account  of  the  intermediate  gear  O,  it  is 
faster  in  reverse,  in  accordance  with  the  different  diameters 
of  the  two  gears  C  and  D. 

It  is  obvious  that  by  clutching  D  to  shaft  A,  a  slow  forward 
speed  and  fast  reverse  is  obtained  by  engaging  the  friction 
between  C  and  F  alternatively.  By  clutching  F  to  H  and 
operating  the  friction  between  C  and  D  a  fast  forward  and  a 
slightly  increased  reverse  speed  of  the  spindle  is  brought 
about. 


1  Ki.     61. l»kTAIl,S     OF    THE    CHANOE-UEAB     MECHANISM     IPON     THE 

UEAB  END  OF  THE  ARM  OF  THE  DBIIX  FOB  OBTAININU   ADDITIONAL 
■  ^  SPEEDS   AT  THE   SPIHDLE. 

The  power  feed  to  the  drill  spindle  is  of  the  geared  type. 
H  has  six  changes  and  is  variated  by  shifting  the  knurled 
knob  on  the  feed  rod  engaging  the  respective  gears  by  key  and 
feather. 


The  PiNTSfH  LKJHTiNr.  System. — A  statement  from  the  JuHin 
I'int.sch  Company,  of  Berlin,  to  the  Safety  Car.  Floating  and  Liglit- 
iiisr  Company,  of  New  York. embraces  very  comprehen.^ive.«:tatistics  of 
(he  application  of  the  Pintsch  system  of  lighting  to  tho  railroad  cars, 
locomotives,  buoy.s  and  l)oacon.s  throughout  the  world.  The  figures 
given  below  .show  that  1.30.000  cars,  .'>.800  looomotive.s  and  1.700 
bimys  and  beacons  are  equipped  with  this  sy.'stem.  and  that  .372  ga.<5 
works  are  in  operation  to  manufacture  ga.s  for  the  Pintsch  .system 
of  lighting,  which  ha.s  boon  adopted  by  the  majority  of  the  rnilroads 
and  lightbon.se  depart mont.s  of  the  world.  In  Germany  4.'j.200  loco- 
motives and  .'i.-^SS  cars  are  so  lighted.  The  Ignited  States  stands 
.sw'ond.  with  2;i..'»00  cars,  and  England  third,  with  21.100  cars. 


Gould  Coupler  Company. — The  offices  of  this  company  have  been 
moved  from  25  West  32td  street  to  1  West  34th  street.  New  York 
City. 


.'7S 
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•  oiitrolled  by  fe«'(l  luechanisnis  located  on  either  side  of  the 
iiiai-hiiie.  The  feeds,  both  vertical  an<l  horizontal,  are  also  in- 
(l«|)t>ii(|ciit  ami  may  l>«'  operated  by  power  or  by  hand.  A  range 
ijf  ten  feeds  is  given.  Elach  head  is  fitted  with  a  positive  stop 
so  tlial  the  (-«Mit.re  «»f  llie  downslide  iiia\  he  ijroiiylii  to  (oiinidc 
wiih  the  centre  of  the  talHe. 

Tl»e  maciiines  are  so  arranged  that  the  right-hand  head  may. 
when  desired,  be  removed  and  rei)laced  by  a  turret  bead,  which 


MACHINE  TOOL   PROGRESS. 
Ptt.ns  .VNU  Dkivks. 
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irt  addition  to  its  vertical  movement  may  be  swiveled  to  aii\ 
aiigb'.  If  is  provifled  witb  an  automat ir  trip[)ing  dcvicf.  .\ 
.■Ncit'W-cnil  iii.g  attachment  may  lie  also  eniidoyed  when  di  sired. 
The  feed-t ripping  device  with  whi(  h  this  machine  is  lilte<i  is 
automatic  in  its  a<-tion.  hy  an  index  dial  the  operator  is  aiilc 
to  set  the  feeds  for  tlirowing  out  at  any  p4)ini  desired,  citiier 
vcitbal  or  liori/.onlai.  and  with  very  little  or  no  calculation  on 
iii.s  part.  Tile  mere  setting  of  tlie  tripiiing  device  stops  the 
lool  accurately  at  any  jjredeiermined  point.  These  dials  ai«' 
jdainly  shown  at  the  end  of  the  cross-rail.  Micrometer  index 
dials,  with  which  both  feed-rods  and  feed-.screws  are  tilted. 
r»'ad  to  M.iMil  inch.  Sin  h  an  arrangi'meui  is  most  convenient, 
to  say  nothing  of  its  time-saving  (pmlities.  .\lu<li  calipi-riiii.' 
i.s  done  away  with  and  this  arrangement  certainly  reduces  ii 
lo  a  minimum. 

-Ml  gears  on  the  machine  are  accurately  cut  and  are  incased, 
and  in  its  geneial  outlines  the  machine  presents  a  massive  yet 
exceeiiingiy  neat  appearance.  The  metal  is  well  distributed 
and  is  calculated  to  witlistand  the  strains  attending  the  work 
of  lieavy  <-titting  at  high  speed.  Meing  i)ractically  self  contained 
ii(»  special   foundation   is  required. 

The  cross  rail  ts  of  a  very  rigid  «onstrtiction  and.  of  course. 


The  table  may  be  a  universal 
cc  nntvabie  top  jaws,  or  a  face 


is  raised  and  lowered  by  jxiwer. 

(ombination  clmck  fitted  wiib  tli 

plate  with  independent  jaws  may  lie  substituted  when  desired. 

The  table  is  powerftilly  geare<I,  b«'in.g  driven  by  a  spur  pinion. 

The  spindle  revolv«'s  on  a  large  self-oiling  babbitted  surface. 

At  present  these  machines  are  tbeing  made  in  si.x  sizes: 
:;4  in..  4-'  in..  r.4in..  r.O-in..  (U-in.  and  74in.  Tin'  company  will 
sbow  the  mills  at  the  St.  l.oiiis  Fair,  the  exhibit  b»'ing  located 
in  Machinery  Hall.  Hlock  14,  Aisles  F  ami  3. 


X 1 V. 


The  inii)oriance  of  the  use  of  the  <  hauge-gear  variable- 
driving    meehanism    for    the    drives    of   drilling    macbiU' 
rapidly  becoming  known  to  users  of  machine  tools  and  is  ' 
regularly  specified   by   tliem  upon  orders  of  new   radial 
tor  general  classes  t)f  work.     The  facility  with  which  dr 
speeds  can.l)e  adjusted  to  the  particular  class  of  work  in 
is  remarkable  and  affords  a  very  convincing  proof  of  tlie 
to  lie  deiived  from  the  use  of  this  im|)rovenient.     The  a 
•  c oiioinies  that  have  been  effecleil  in  many  cases  from  ili- 
of  this  improvement  have  been  n»ore  than  sufficient  to  wa 
its  aiijdicatinn.  even  upon   old  drills. 

The   Dreses   .Machine  Tool   Company.   Cincinnati,  Ohio, 
lecently  perfected  a  new  gear  mechanism  of  this  type  i\, 
upon   the   drive  of   their   well    known    radial    <lrill,    whii  li 
iiodies  a  very  interesting  i)rinciple.     This    we  are  permitt' 
describe    in    this   article,    in    whidi    is   shown   a   general    ' 
Fig   .'I'.t.   of   the   tin   in.    Dreses    radial    drill    thus  eqni|)pe<i 
driven  by  an  eleitiic  motor,  and  also  details  of  the  main 
liile  speed  dii\iiig  iMii  haiiisni.  Fig.  »;o.  and  of  the  change  - 
anangf'meiit  upon  the  arm.  Fig.  (Jl.  by  which  additional  s|.' 
are  made  available.      It   is  also  f«)  be   noted   that  this  coni|> 
lia.-.  for  s«)nn'  tinn-.  Iieen  eipiipping  their  drills  with   vari;i 
speed    teerling-meclianisms.    whiih    operate    upon    the   cha«u 
uear  principle. 


n 


IK..    ."(It.-    IIII      \|\\     l>l>l(,\    III      l>l:l  SI  s    KMilM     lil:lll.    SlloWIVii 
l'I.I<\ll(i\     1)1      t,l  .\l<l  II     \  \l!l  \l!l  I  -sn  III      \l  K<  1I.\MSM>. 

The  main  vai  iable-speed  driving  nuM  hanism  is.  as  shown 
Fig.  ."".!•.  'ocateil  at  the  rear  of  the  drill  ( olnmn  upon  an  ex» 
sion  of  the  base,  in  i)la<e  of  tlie  ustial  driving  cone  pu'' 
As  ordinarily  a|)rdied,  this  earries  tlie  main  driving  pulley 
the  tool,  but  as  the  tool  hen*  shown  is  equipjied  for  dir 
driving  by  an  electric  motor,  the  belt  ilriving  pulley  is  repla 
by  a  silent  cha'in  sprocket.  This  variable-speed  mechanisn- 
operated   iipdii  a  modification   of  the  cone  gear  and  shift: 


■.>04. 
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■uinciple,  by  which,  in  this  case,  seven  different  speeds 
1..  available;  but,  as  shown  in  Fig.  CO,  the  two  cones  of 
,>  not  operate  in  mesh,  and  also  the  arrangement  of  the 
pinion  upon  a  rocker  frame  is  a  decidedly  new  de- 
speed   variator   has   two   shafts,    1   and  2*   each    with 
^<^ars  to  it,  proportioned  for  seven  speeds  in  geometrical 
-ion.     These  cones  of  gears  are  not  in  mesh  with  •ach 
ut  all  are  fixed  to  their  shafts,  except  the  largest  driven 
(lie  variable  speed  shaft  li,  which  is  connected  to  it  by 
and  ratchet  arrangement. 

;nei  tion  between  this  rat<het  gear  and  the  smallest  gear 
ilriving  or  constant-speed  shaft  1.  is  formed  by  an  idler 
::.  causing  (he  driven  shaft  to  run  always  at  the  slowest 
When  the  speed  of  the  variable  speed  sliaft,  2,  is  in 
i>y   propc^  adjus(nient  of  jjinion^  4,  the  ratchet  fixed 
-liaft   runs  ahead  of  (he  pawl  in  the  loose  gear,  but  in 
,  V   shaft    ~    is  always  kept  in   motion.  "    . ;, 

:.'ver  with  handle,  .">,  .shown  in  front  of  the  speed  vstflK 
mounted  and  swings  at  the  rear  on  a  rocker  frame,  6i' 
so  ai  ranged  that  it  can  be  shifted  lengthwise  or  cross- 


'         l»K!  MIS   (U-    TlIK    MAIN'    ilUIVI     V  \i:l  \l!l>-SIM  (  !>    M I  «  II  AXI^SAI 
I  SK||   i;iH»^   THE  -NKW   nKSKiN   (.»l-    l>UKSi:s   ir\i»l.\I.  I»ll|l.l„    _  :.    / 

It  carries  a  Kcaf/  4.  forming  cbniiiections  bet  ween  the 
If  gears  on  the  two  shafts.  1  and  2,  .so  as  to  produce 
'jlTerent  speeds.  The  latch  with  plunger  below  the  handle 
li  •  handle  vertically  and  the  knob  pin  horizontally,  all 
vii  diagrainmatii-ally  in  Fig.  CO. 

liole.s  f(ir  locking  in  the  inde.K  plate  are  drilled  to  suit 
K'ct  positions  of  the  intermediate  gear  in  mesh  wittiHi*> 
'  ars.'  ;No  engagement  <?ai»   be  made  unless  the  inter 
gear   is   in   tho  (onect.  posit  ion.       Though    the   entire 
'uni    from    rest    to   the   (liffcrent    sp(M>ds   does   not    tlius 
to  he  overcome,  a.s  the  variable  speed  shaft  runs  always 
ovvest  speed,  the  shock  from  low  to  high  speeds  proved 
iill   Ion  g7-eat   and   a   frictioual   connection   between   the 
•II  and  variator  had  to  l)i»  inliwluced.    This  friction  is 
lo  a  planer  feed  friction  and  is  adjusted  to  «-arry  the 
load  of  the  drill,  hut  sllfw  when  taxed  beyond  this. 
■ow.'i    is  transmitted   to  the  drill  spindle  in  the  usual 
.1  liorizontal  shaft  near  the  bas<>.  a  i)air  of  mitre  gears 
'lal  shaft  in  c(*liinin,  two  si)ur  geais  on  lop  of  column 
^ideyeriicai  shaft.  V-  carrying  a  sliding  mitre  gearw; 
'!•.•  gear  engages  with 'The  mitre  gear  on  short  shaft.  A,  , 
n\f  d   on    it    the   j>iiiion     R,  and   the   two   loose   friction 
JMiil   I).     Pinion    M   is  airanged  to  iiie.sb   with    triciion 
=<ii<i   ('   uidi    friition   gi-ar    K.   hoili   on   shaft    H.     Frk?- 
1    n    drives  gear    F    indirectly  by  means  of  an  inter- 
I'iiiion.  Ct.   lournaled   in   the  gear  casing.        .  -;:\ 

"ilrle  fii.  (ion  cliitcli  anaiigements  in  geai*s   FT  an<f  F 
I'i'.i  i,y  the  ievef  onmbination    J;  whicTi,  when  engag^?d 
'•r  the  other,  changes  tlie  speed  aciording  to  the  pro- 
"'  'lie  iiears.  this  being  in  geomelrical  progression  with 
-'    «>l    the  <(ine   pulleys.     The   double   friction    between 
and  D  is  operated  by  the  lever  combination   K;  when 


engaged  with  C,  the  spindle  runs  fast  right  handed,  but  when 
engaged  with  D.  on  an-ttiint  of  the  intermediate  gear  G.  it  is 
faster  in  reverse,  in  accordance  with  the  different  diameters 
of  the  two  g+»ars  C  and  D. 

It  is  obviouts  that  by  clutching  D  to  shaft  A,  a  slow  forward 
speed  aiitt  fast  reverse  is  obtained  by  .engaging  the  friction 
between  C  and  F  alternatively.  By  clutching  F  to  H  and 
nperatiiig  the  friction  IxHween  C  and  D  a  fa.=;t  forward  and  a 
slighily  increased  reverse,  speed  of  the  spindle  is  broiigh' 
about.  - V. '  ^.  .'.  '.. 
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>«i,"   HI.— ijitrl'ATlijS    «»■    tH>i    C'll.\XtiK-«.I.AK     MWHVKTSM      I  l'<»\      nil 
ItKAB  KMl  »»K  Till-:  .VUM  0|.  TlIK  l»BII4.  t^OR  oltT.VIMV".    \l»lilTK»N.\r, 

sfi:Fj»g  AT  THE  srjnim.K. 

The  ixvwer  feed  to  the  drill  &pindl«  ik  of  thr-  geared  typo 
II  has  Rlx  changes  and  is  variated  by  shifting  the  knurled 
knob  on  the  feeil  rod  engaging  t  he  t««k|mm-J ive  ge»ri;  hy  key  and 

fealliec. 


'[' UK  I 'i>Ti!««  I J4; In  I .\< ;  Sn v.sxKHiif.t- A  sitniei|i<>hi  fr««n  the  .in li ii.s 
l*i4il.s.h  <'oinfinMv.  t.f  ni-rlin.  to  (he  Safety  r:»r.fle;i(ing  :ind  T.islii 
■  ing  I  *<nii|>an\ ,  of  Xi-vv  Vo!k.>-iiibra<-es  x'ory  e<iiiipreliiMi>i\e  st:\t  ivtics  <«f 
iht«fippli«-all<»nof  the  Pint. sch  systeni<»f  liglMitig  to  the  railroad  ear<. 
I<ici>iiiiij.ive>.  lino>.>>  ,Mnd  lM:i<<.ns  (lintnsli.MU  tlif  world.  Tlie  (iKiire.s 
;;i\.'U  below  .•<liow  that  KIO.ihmV  cars.  .%.StK»  lo«'Oi».iliv<'.s  .-mil  l.Tiif* 
Wiy.v  ami  Itoaeou^  are  <H]uip{>ed  with  this  s^'^tem.  and  that  .^72  ch> 
w<nk.s  are  in  operation  to  mannr.-Miun^  ^a.^  for  tin-  r'.nt.-^eh  system 
4tf  li^ihtinu.  which  Iin.s  Iwen  ailopte,]  |»y  (lie  ma.ierit\  of  ihe  railrn.ads 
.jiikI  liulithou.se  departments  of  ih.-  world.  In  •Jerni.-^ny  .jr».!lrtO  kvo 
inolives  and  r»..'».S.';  t.us  are  so  liuhled.  The  I'nited  States  sf:i ii,| - 
.seei»iid»  Willi  •^^i.rUHl  ears,  and   Kn^land  liiJrd.  v\itli  ■_'1.1«»»»  .ars. 

•  toiild  Coupler  <*4inip.-iij\-.-  'I'lie  ofli<e.«  of  iliis  eciTnpany  have  b<>»Mi 
iiioveil  f^oKn.2.%  West  ^Wd  Mreet  to  .1  AV«sl  3ii^  street.    N>^w   York 


280 


AMERICAN   ENGINEER   AND   RAILROAD   JOURNAL. 


A  NEW  DESIGN  OF  CUTTER  AND  REAMER  GRINDER. 


The  Beckeb-Bbainabd   Milling   Machine  Company. 


An  interesting  new  design  of  cutter  and  reamer  grinder  has 
rwently  been  perfected  and  placed  upon  the  market  by  the 
Becker-Brainard  Milling  Machine  Company,  Hyde  Park,  Mass., 
which  will  be  received  by  those  interested  in  machine  shop 
operation  with  more  than  usual  interest.  It  embodies  many 
new  ideas  and  has  a  much  greater  range  than  most  tools  of  this 
type.  It  is  unlike  other  cutter  grinders  in  that  it  requires  no 
extra  fixtures  for  handling  any  style  of  milling  cutter  or 
reamer.  It  has  two  separate  knees,  each  provided  with  its  own 
slides.  The  cutter  to  be  ground  is  transferred  from  one  to  the 
other  for  the  different  operations  on  the  side  and  teeth.  The 
following  cuts  will  explain  the  operations  on  the  several  dif- 
ferent styles  of  cutters  shown: 

Fig.  1  gives  a  view  of  the  machine  as  regularly  made,  from 
which  we  get  a  very  good  idea  of  the  weight  and  proportion  as 
a  whole.  Here  also  may  be  seen  the  two  different  knees  men- 
tioned above.  On  the  left  hand  side  of  the  machine  is  the  main 
knee,  which  swivels  around  the  supporting  column  and  carries 
the  head  and  tail  stock  for  grinding  cutters  on  centers,  or  with 


Fig.  3  presents  a  front  view  of  the  sliding  head  set  for  gi 
ing  bevel  cutters.  In  Fig.  6  is  shown  a  large  inserted  ti 
face  mill  in  the  sliding  head  that  is  probably  the  most  dift 
cutter  to  handle  on  any  grinder  without  using  special  fixf 
The  sliding  head  arrangement  on  this  machine  makes  th 
very  simple  operation. 

This  machine  has  a  capacity  for  all  styles  of  cutters  up  t 
ins.  diameter  and  14  ins.  long.  It  is  designed  distinct! 
as  a  cutter  and  reamer  grinder  to  fill  the  long  felt  want  i 
machine  capable  of  grinding  heavy  cutters  of  large  dian 
and  long  face,  which  are  used  on  the  large  column  and  pi,- 
type  milling  machines,  also  the  large  diameter  inserted  t 
cutters.  The  machine  will  take  care  of  all  styles  and  sizf 
cutters,  including  plain,  straddle,  form  and  end  mills,  1) 
made  especially  stiff  and  heavy  to  eliminate  vibration  wi 
frequently  occurs  in  most  of  the  lighter  grinders. 

The  machine  is  provided  with  two  columns,  one  of  wi 
has  a  knee,  with  saddle  and  table,  which  has  6  ins.  of  v 
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HO.  2. — SHOWING  THE  MACHINE  ARRANGED  FOR  MOTOR  DRIVINl. 


bar  inserted  in  place  of  the  head  stock  center  and  tail  stock  re- 
moved. Cutters  are  ground  by  sliding  them  on  the  bar  in  front 
of  the  wheel,  which  insures  a  cutter  ground  straight  and  true 
with  the  hole.  On  the  right  hand  side  is  a  novel  arrangement 
for  grinding  the  end  mills,  or  the  side  teeth  of  straddle  mills 
and  inserted  tooth  cutters.  This  sliding  head  can  be  swivelled 
for  grinding  bevel  or  dovetail  mills,  and  is  provided  with  a 
plunger  finger,  which  is  always  set  on  the  center.  The  object 
in  this  arrangement  is  to  do  away  with  many  of  the  devices 
ordinarily  used  for  this  work,  and  it  is  also  unnecessary  to  use 
any  other  than  a  7-inch  emery  wheel,  as  shown. 

In  Fig.  2  the  machine  appears  as  arranged  with  motor  driv- 
ing. This  is  a  view  of  the  model  which  is  on  exhibit  at  the 
Becker-Brainard  Milling  Machine  Company's  space  No.  13,  Ma- 
chinery Hall,  Louisiana  Purchase  Exposition,  St.  Louis.  Mo. 

Figs.  4  and  5  show  good  illustrations  of  the  improved  manner 
of  handling  work  on  the  machine,  showing  as  they  do  straddle 
and  end  millg  in  both  positions.    This  also  sbowg  hQW  the  Cle^r" 

once  Ig  obtained  oq  the  end  and  side  teetb. 


cal  adjustment,  and  will  swivel  around  the  cohimn  in  eiti 
direction.  The  adjtistable  vertical  column  is  graduated  so  ti 
seting  can  be  instantly  made  to  give  the  proper  angle  of  cl' 
ance  of  cutter  for  different  diameters  of  emery  wheels  used. 

The  table  on  the  saddle  is  fed  by  rack  and  pinion,  haviii; 
longitudinal  feed  of  20  ins.  and  cross  feed  of  7  ins.,  and 
provided  with  graduated  swivel  head,  which  carries  a  bar 
which  to  slide  cutters  while  being  ground.  Head  and  tail  < 
ters  are  also  provided  for  holding  end  mills  and  reamers  wh 
have  to  be  ground  on  centers. 

With  the  other  cutter  grinders  on  the  market  it  is  necesSfi 
in  order  to  grind  side,  face  and  angular  mills,  to  use  spei 
fixtures,  which  consume  more  or  less  time  in  setting,  wher 
with  this  machine  this  is  unnecessary,  as  a  second  columr 
provided  with  swivel  carriage  carrying  two  cross  slides,  the 
cross  slide  having  7  ins.  and  the  lower  cross  slide  9  ins.  adj' 
ment  at  right  angles.  On  the  top  slide  is  mounted  a  gradua 
swivel  head,  or  holder,  which  slides  on  a  bar  having  a  travel 
5  }ni..  used  for  grlndisf  the  end  teeth  of  cutters  and  end  mi< 
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"J*!  li  cutters  of  all  description  can  be  ground  without  any 
,  iRc  of  fixtures,  and  much  faster  than  the  old  methods  of 
xsi.jer  grinding.  | 

•  '     SPECIFICATIONS. 

(V     ors  swing  14  ins.  and  will  take  between  same 14  Ins. 

M    ■  imum  length  that  can  be  ground  between  centers 14  ins. 

iy    atudinal  feed  of  table 20  ins. 

<•■.  i-ls   feed .*.;■,>•  ■••......    8  ins. 

I'  ;»tion  of  knee  on  column  ...........  i ,..,......  .:;j,...;,.i,. . .   6  ins. 

<        knee  elevation    .,,  iv.  ..;»;.  .i -VtVy- .•»•'*»»'».•>•  •  -lOlns. 

I>  ' er  cross  slide .'...'i.  .^..i.-.,,'.....-..'..'..:^,  .*;... .    9  ins. 

T'     cross  slide .......; .  ...■ .  .':;iv.... -i  ^ .. .  ^^ 7  ins. 

('    :er  head  slides  on  bar i  ■.."..;..... 5  ins. 

W    irht    1,570  lbs. 

1    STING    PLANT   ON   THE   GREAT   WESTERN  RAIL- 
WAY,   ENGLAND.* 


BY    O.    J.    CnUKCHWARD. 


;  lie  Great  Western  Railway  Company  have  recently  put  down 
ill  .heir  erecting  shop  at  Swindon  a  plant  for  testing  locomotives. 
Tiiis  machine  consists  of  a  bed  made  of  cast-iron,  bolted  on  a  con- 
crete foundation,  with  timber  baulks  interposed  for  the  lessening 


actuated  by  a  water-supply  from  an  independent  pump,  the  outlet 
of  this  water-supply  being  throttled  either  by  a  stop-valve  or  by  a 
throttle  actuated  by  a  centrifugal  governor.  This  latter  device  en- 
ables the  speed  of  the  engine  to  be  set  at  any  required  number  of 
revolutions  and  kept  constant. 

The  carrying  wheels  are  4  ft.  1%  ins.  diameter.  The  main  bear- 
ings are  14  ins.  long  by  9  ins.  diameter.  The  tire  of  the  car- 
rying wheels  is  turned  to  approximately  the  same  section  on  the 
tread  as  the  rails  in  use  on  our  line.  This  plant  is  intended  not 
only  for  the  purpose  of  scientific  experiment,  but  also  to  do  away 
with  the  trial  trips  of  new  and  repaired  engines  on  the  main  line. 
It  has,  therefore,  been  necessary  to  make  it  rapidly  adjustable  to 
take  engines  having  wheels  of  different  centres.  The  main  bed  is 
provided  with  a  rack,  and  each  pair  of  bearings  is  provided  with  a 
cross  shaft  having  a  pinion  at  either  aid.  These  cross  shafts  are 
driven  from  a  longitudinal  shaft  through  suitable  clutches.  This 
longitudinal  shaft  is  operated  by  electric  motor  and  is  capable  of 
being  reversed.  The  engine  is  run  over  the  machine  on  an  ele- 
vated frame  which  c-arries  it  on  the  flanges  of  its  tires  clear,  elec- 
trically, and  drops  the  engine  into  position  on  the  carrying  wheels 
with  their  bearings  till  they  are  vertically  underneath  the  wheels 


I  l(i.  3. — FRONT  VIEW  OF  SLIDING  HEAD  GRINDING  BEVEL  CUTTER.  FIG.  4. — GRINDING  SIDE  AND  END  OF  TAPER  SHANK  OF  END  AND  SIDE 

MILL. 
FIG.  5. — GRINDING  FACE  AND  SIDE  OF  STRADDIE  MILLS.  FIG.  6. — SLIDING  HEAD.  (iRINDING  LAB(;E  INSERTED  TOOTH  FACE  MILL. 

>EW  DESIGNS  OF  CUTTER  AND  REAMER  GRINDER— BECKER-BRAINARD  MILLING  MACHINE  COMPANY. 


vibration.     On  this  bed  five  pairs  of  bearings  are  arranged  to 

le  longitudinally  so  that  they  may  be  adjusted  for  any  centres 

wheels  that  are  to  be  put  upon  the  plant.     In  these  bearings 

'•''s  are  carried  having  wheels  fitted  with  steel  tires,  on  which  the 

omotive  runs.     These  axles  are  also  fitted  with  drums  on  which 

Ti-brakes  act  for  absorbing  wholly  or  in  part  the  power  developed 

the  engine.    Outside  these  band-brakes,  pulleys  having  an  18-in. 

>"  are  provided  at  each  end  of  the  axle  for  driving  link  belts,  by 

ifh  it  is  intended  to  transmit  the  major  portion  of  the  power  de- 

^Ped  by  the  engine  to  air-compressors,  so  that  it  may  not  be 

-ted. 

'  h^  hydraulic  brakes  will  then  only  absorb  just  enough  power  to 
nle  them  to  govern  the  .speed  of  the  engine.     Tlie.se  brake.s  are 

^[^'^v^  I'^P"'  >^Ad  beforo  tbe  AmvrioRB  Society  of  M«cbsnioal  BU' 
oere,  Jun*.  1804. 


of  the  engines  to  be  tested.    The  frame  is  then  lowered  etectrfe*1ly 
and  drops  the  engine  into  position  on  the  carrying  wheels. 

When  running  engines  on  trial  trip.'s  it  is  essential  that  the  bogie 
and  trailing  wheels  of  engines  so  fitted  .should  be  run  as  well  as  the 
driving  wheels,  in  order  that  the  axle-boxes  may  take  a  good  bear- 
ing, and  be  seen  to  be  in  satisfactory  condition  before  handing  tbe 
engine  over  for  traffic.  To  accomplish  this  the  carrying  wheels  are 
all  coupled  together  by  a  suitable  arrangement  of  belts  and  jockey 
pulleys.  It.  therefore,  follows  that  even  when  a  locomotive  having 
a  single  pair  of  driving  wheels  is  run  on  the  plant,  all  the  carrying 
wheels  are  rotating  and  in  turn  run  the  bogie  and  trailing  wheels  of 
the  locomotive.  The  jockey  pulleys  are  necessary  to  retain  the 
proper  tension  on  the  belt*  when  the  bearings  are  moved  longitudin- 
ally. 

Owing  to  tbe  varyinf  belgbt  of  tbt  (ootplatai  t(  diSereot  clMim 
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of  engine,  it  has  been  found  necessary  to  provide  a  firing  stage  which 
can  be  rapidly  adjusted  vertically.  A  large  coal  bunk  is  provided  in 
connection  with  this  stage  and  also  weighing  machines.  Two  water 
tanks  are  mounted  on  the  same  platform,  for  measuring  the  water 
used  when  running,  these  tanks  being  emptied  alternately  when 
the  consumption  test  is  being  made. 

Under  the  platform  a  dynamometer  enables  the  drawbar  pull  of 
the  engine  to  be  taken,  and  this,  together  with  counters  on  the 
wheels,  will  enable  the  actual  drawbar  honse-power  to  be  measured, 
and  so  compared  with  coal  and  water  consumption  for  various 
classes  of  engines.  As  engines  of  different  lengths  are  to  be  tested, 
and  of  necessity  have  to  be  fixed  at  the  trailing  end  to  the  dyna- 
mometer, it  is  necessary  to  have  a  sliding  chimney  for  carrying  off 
the  steam  and  smoke  from  the  engine  when  running.  This  has 
been  provided  in  the  form  of  a  long  box,  having  a  steel  plate  run- 
ning on  rollers  forming  its  lower  surface,  which  plate  carrias  a 
large  bell-mouthed  chimney.  This  box  not  only  enables  the  chimney 
to  slide  longitudinally,  but  will  also  form  a  receptacle  for  ashes 
and  any  other  matter  ejected  by  the  engine,  which  will  be  retained 
and  can  be  examined  both  for  quantity  and  quality. 

Tt  is  hoped  that  this  plant  will  enable  many  questions  of  the 
relative  economy  of  different  classes  of  engines,  either  simple  or 
compound,  to  be  settled  definitely.  The  question  of  superheating 
might  be  investigated  on  it.  as  also  the  efficiency  of  various  forms 
of  smokebox  arrangements.  The  effect  of  various  percentages  of 
balancing  can  be  investigated,  and.  in  fact,  any  of  the  experiments 
which  are  at  present  being  made  on  the  road  may  be  made  on  this 
plant,  with  the  great  advantage  that  any  engine  which  may  be  se- 
lected can  be  placed  in  pasition  ready  for  testing,  and  all  connec- 
tions made  in  a  time  probably  not  exceeding  an  hour. 

From  a  supplementary  paper,  by  ^Ir.  W.  F.  Pettigrew,  the  fol- 
lowing is  taken  : 

RESULTS  RFQTfTREn  IN  THE  TESTING  OF  LOCOMOTIVES. 

Mean  boiler  pressure.    Throughout  journey. 

Total  coal  used.     Excliusive  and  inclusive  of  lighting  up. 

Coal  burnt  per  hour.     Running  time  and  journey  time. 

Coal  burnt  per  square  foot  of  grate  area  per  hour  of  running  time 
and  of  journey  time. 

Coal  burnt  per  I.H.P.  per  hour  running  time  and  journey  time. 

Coal  burnt  per  train-mile,  engine-mile,  ton-mile,  and  per  pound.  Pull 
on  drawbar  per  mile,  also  per  hour. 

Calorific  value  of  1  lb.  of  coal  in  B.T.U. 

Ashes  in  smokebox.  in  ashpan.  in  firebox,  total  percentage. 

Total  water  evaporated. 

Water  evaporated  per  hour  nmning  time  and  journey  time. 

Water  evaporated  per  .square  foot  of  total  heating  surface  per  hour, 
both  running  time  and  journey  time. 

Water  evaporated  per  I.H.P.  per  hour.     R\inning  time. 

Water  evaporated  per  train-mile  and  per  engine-mile. 

Water  evaporated  per  pound  of  coal,  exclusive  and  inclasive  of  light- 
ing up. 

Water  evaporated  per  hour.     From  feed  temperature  and  equivalent 
from  and  at  212  deg.  F. 

Maximiim  T.IT.P. 

Mean  I.H.P.  calculated  from  indicator  cards  from  work  dime. 

Curve  of  hor.se-power.     (Mean  height.) 

Maximum  speed. 

Mean  speed.     Exclusive  and  inclusive  of  stojis. 

.\ctual  running  time  and  journey  time. 

Train  and  engine  miles. 

Time  from  lighting  up  to  taking  out  fire. 

Temperature  of  water  in  boiler  at  time  of  lighting  up. 

Maximum  and  mean  va<-uum  at  ba.se  of  chimney. 

Maximum  and  mean  vacuum,  level  with  top  of  blast  pipe. 

Maximum  and  mean  vacuum  at  middle  of  middle  row  of  liibo.s. 

Maximum  and  mean  pressures  through  fire-hole  door. 

Maximum  and  mean  pres.snres  through  ashpan. 

^Maximum  and  mean  temperatures  of  .smokebox  ga.ses. 

Efficiencies  of  engine,  boiler,  and  engine  and  boiler  combined. 

Maximum  gradient. 

Coal  stated  includes  that  nsed  while  standing  for hours. 

Maximum  and  mean  pull  on  drawbar. 

Maximum  and  mean  load  hauled  in  tons,  exclusive  of  engine  tender, 
passengers,  and  luggage. 

Maximum  and  mean  number  of  vehicles  hauled. 

Maximum  and  mean  number  of  journals. 

Mean  load  per  journal. 

Rark  pressure  at  maximum  I.H.P.  and  maximum  speed. 

Heat   (in  B.T.U.)  carried  aw.ay  by  the  products  of  combustion. 

Heat  expended  in  evaporating  the  water. 

Heat    lost   by    radiation,    imperfect     combustion,     and   evaporative 
iBoifltur*  iB  coaL 


Heat  converted  in  work  per  minute. 

Heat  taken  up  by  the  feed-water  per  minute. 

Relative  consumption  of  coal  based  on  pull  of  drawbar. 

Relative  consumption  of  coal  based  on  pull  of  I.H.P. 

Relative  consumption  of  coal  based  on  pull  of  ton-mileage. 

Relative  consumption  of  coal  based  on  pull  of  calorimeter  tests. 

Relative  value  of  coal  =  Relative  consumption  multiplied  by  cost  p' 

ton  delivered. 

The  results  obtained  should  all  be  shown  graphically  by  mear' 
of  diagrams,  which  should  give  the  profile  of  the  line  run  over. 
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The  Metric  Fallacy  and  Metric  Failure  In  The  Textile  Industr. 
By  F.  A.  Halsey  and  S.  S.  Dale,  New  York.  D.  Van  Nostrari 
Co.,  2:\  Murray  street,  1904.  Cloth.  231  pages.  Price  $1.00 
This  book  is  a  vigorous  and  carefully  considered  attack  upon  tli. 
metric  system  and  constitutes  an  effort  in  the  direction  of  prevent 
ing  proposed  compulsory  legislation  in  favor  of  the  use  of  the  metri' 
system.  Those  who  follow  the  proceedings  of  the  American  Sf> 
ciety  of  Mechanical  Engineers  know  of  Mr.  Halsey's  uncompromis 
ing  opposition  to  the  metric  system  and  the  book  under  review  con 
tains  his  arguments  as  presented  to  that  society.  The  author 
show  the  general  undesirability  of  metric  units  and  they  prove  be 
yond  a  doubt  that  the  supposed  universal  and  exclusive  use  of  metri<^ 
measures  in  the  so-CMiled  metric  countries  merely  amounts  to  thp 
addition  of  a  new  unit  to  those  which  have  already  been  in  general 
use,  and  that  instead  of  simplifying  measures  the  metric  system 
in  those  countries  has  added  to  the  confusion  or  "Continental 
Chaos,  ■  as  Mr.  Halsey  puts  it.  The  book  needs  to  be  understoori 
or  it  appears  to  be  an  unnecessary  work.  Of  course  the  metrir 
system  will  come  into- universal  use  if  it  is  what  it  is  claimed  to  be, 
and  no  books  can  stop  it.  But  the  object  of  this  work  is  to  prevent 
legislative  action  by  those  who  do  not  know  the  shortcomings  of 
the  metric  system  and  the  experience  of  foreign  countries  in  its  use. 
Undoubtedly  Mr.  Halsey's  efforts  have  been  effective  in  carrying 
out  his  object.  He  certainly  has  prepared  a  powerful  brief  in  the 
case  against  the  metric  system. 


Transactions  of  the  American    Society   of  Mechanical   Engineers. 
Vol.  24,  1903.    The  Annual  Report  of  the  46th  and  47th  Meet- 
ings of  the  Society.     1,563  pages,  fully  illustrated.      Published 
by  the  Society,  from  the  Library  Building,  12  West  Thirty-first 
street.  New  York  City. 
This  volume  contains  the  papers  and  reports  presented  at  the 
New  York  meeting  of  the  society  for   1902  and  at  the   Saratoga 
meeting  for  1903.     Tlie  list  of  papers  presented  at  these  meetings 
embraces  a  wide  range  of  subjects,  many  of  which  are  of  general 
interest.    The  final  report  of  the  committee  upon  the  standardization 
of  steam-engine  testing  appears  in  this  volume ;    this  and  the  dis- 
cussion on  the  preliminary  forms  of  the  report  of  this  same  com- 
mittee occupy  136  pages.     Another  valuable  paper  upon  the  subject 
of  "The  Bursting  of  Emery  WTieeKs,"  by  Mr.  Benjamin,  was  pre- 
.sented  at  the  Saratoga  meeting,  supplementing  his  former  paper  of 
the  previous  year.     The  only  report  presented  that  bears  directly 
upon  railroad  operation,  however,  is  a  paper  entitled  "A  Rational  , 
Train  Resistance  Formula,"  by  John  B.  Blood.    This  volume  of  the 
Transactions  is  one  of  the  largest  that  has  been  published ;    it  con- 
tains l.,563  pages  and  is  nearly  3  ins.  thick. 


A    Clean    Chimney.      The    Economical    Burning   of   Coal    Without 

Smoke.     By  \.  Bement.      Published  for  private  circulation  by 

Peabody  Coal  Company.     Chicago,  1904. 

Tliis    little  book   of  50   pages   treats  of   the  subject   of  correct 

Mielhods  of  burning  soft  coal,  particularly  washed  coal.       It   was 

written  for  the  Peabody  ('oal  Company  by  Mr.  Bement.  who  is  a 

specialist  in  combustion  and  is  thoroughly  qualified  to  present  this 

subject.      It  Is  intended  for  firemen,  engineers,  and  proprietors  of 

steam  plants,  and  is  an  excellent  brief  treatise  on  the  subject  of 

wonomical  and  smokeless  luse  of  coal. 


The  Ashlon  Valve  Company.  Baston.  Ma.ss..  announces  that  J. 
W.  Motherwell  has  become  a.'isociated  with  its  railroad  depart- 
ment, with  head<|uarters  at  KJO  I>ake  street,  Chicago.  111.  Mr. 
.Motherwell  has.  for  the  past  eleven  years,  been  connected  with 
Fairbanks,  Mor.sc  &  Co. 


The   Standard   Scale  and   Supply   Company. —  This  company   an 
nounces  the  removal  of  the  word  "Limited"  from  its  name,  and  the 
limited  partner-^hip.  with  n  capital  of  ?7.^,000,  has  been  .succeedefl 
by  a  corporation  with  the  ssnne  title,  with  an  authorized  capital  of 
$600,000,  of  which  $450,000  has  been  issued.     This  change  fol- 
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li,v\       the  completion  of  the  new  factory  at  Beaver  Falls,  and  the 
.,[,;,     ouiug  of  the  old  one  at  Bellefoute,  Pa.     The  new  factory  is 

lip 


date  in  all  respects,  and  is  electrically  equipped.     The  ofKcesi 
company  are  at  211  Wood  street,  Pittsburgh,  Pa. 


of  • 

siii'. 


VPIIITE  As  A  Lubricant. — The  Joseph  Dixon  Crucible  Corn- 
Jersey  City,  N.  J.,  have  issued  the  eighth  revised  edition 
N  pamphlet,  which  illustrates  the  many  and  varied  applications 
iphite  to  the  lubrication  of  machinery.  The  subject  is  con- 
d  both  scientifically  and  practically. 


.\  TioNAL  Cab  Coupler  Company.— This  company  has  issued 
.lit  .cellent  illustrated  catalogue  devoted  to  its  complete  line  of 
cou.ers  and  accessory  devices.  Among  them  are  the  Hinson 
eiu'.^'ency  knuckle,  the  National  centering  yoke,  National  steel 
l)laikirm  and  bufifer  and  the  Hinson  draft  gear.  Each  of  these  i.s 
de.-  ..bed  in  the  text  by  aid  of  engravings  showing  the  devices  them- 
seU^  and  working  drawings  illustrating  their  application. 


r.>i!KiiNOTON  AiB  Bkake  COMPANY. — "Bulletin  No.  1,"  just 
issii'il  by  this  company,  contains  an  illustrated  description  of 
their  new  air-brake  system,  and  by  aid  of  remarkably  line  half- 
loii'.'  engravings  from  wash  drawings  the  leading  features  of  the 
app-tratus  are  clearly  presented.  The  text  describes  the  system, 
toii-t-rning  which  an  article  appeared  on  page  146  of  our  April 
nuruher.  The  illustrations  include  two  large  folding  plates  show- 
iiij,'  a  complete  freight  equipment,  and  another  illustrates  the 
pu>->uger  equipment,  tender  and  car  equipment,  shown  in  con- 
utMiion  with  the  consolidated  engineer's  valve.  This  bulletin  is  a 
reiiiarkably  fine  piece  of  catalogue  literature. 


An;  AND  Gas  Compbessobs. — The  Kand  Drill  Company,  128 
Broadway,  New  York,  has  issued  a  miniature  compressor  cata- 
logui'  which  illustrates  and  briefly  describes  some  of  its  standard 
tyiMs'of  air  and  gas  compressors.  The  lists  are  necessarily  con- 
(leu.'-.d  in  order  to  present  the  information  in  small  volume,  but  they 
are  .-^ufficient  for  the  selection  of  a  compressor  of  suitable  type  and 
sizo  for  ordinary  requirements.  Each  compressor  is  illustrated  on 
a  .Mjiarate  page,  and  in  every  case  a  reference  is  given  to  the  par- 
ticular catalogue  in  which  a  complete  description  of  the  machine  is 
prt^.tDted.  This  little  pamphlet  contains  a  list  of  branch  offices 
through  which  complete  information  may  be  obtained. 
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AVEBHiix  Eclipse  Dby  Dust  Fibe  Extinguisheb. — Adreon 

o.,  Security  Building,  St.  Louis,  Mo.,  have  issued  a  24-page 

!>blet  illustrating  and  describing  the  Eclipse  dry  dust  tire  ex- 

ii.sher.     This  consists  of  a  long   tin  receptacle   fitted   with   a 

for  banging  against  the  wall,  and  it  contains  a  fluffy  dust 

ii  is  said  to  have  remarkably  effective  qualities  for  extinguish- 

'Jcipient  fires.    The  chemical  dust  is  not  poisonous,  and  will  not 

'de,    freeze,    corrode   or   deteriorate.      The   pamphlet   contains 

nations  of  the  use  of  the  extinguisher,  and  letters  from  various 

rns,  chiefs  of  fire  departments   and  others  as   testimonials. 

superior  claims  of  this  extinguisher  over  those  involving  the 

>f  liquids  are  strongly  urged.      It  is  stated  that  among  others 

these  extinguishers  are  the  United  States  Government  and  the 

lard  Oil  Company.      Information  may  be  obtained  from  Mr. 

".    Niederlander,   secretary   Adreon  &  Co.,    Security    building, 

uuis,  Mo. 
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HKs    OF    Westinghouse    Electbic    and    Manufactubino 
vNY. — A   handsome    publication    bearing   this    title   has"  just 
received    from   the    Westinghouse   Company's  publishing   de- 
•"nt.      It  illustrates  by  excellent  half-tone  engravings  exterior 
iiterior  views   of   the   various  departments   of   the  enormous 
ishment  of  this  company  at  East  Pittsburgh.      It  is  devoted 
lescription  of  the  plant,  and  conveys  an  impression  of  its 
lie  character   and  efficient  management,  combined  with  efforts 
■e  direction   of  improving   the  welfare  of  the  workers.     The 
et  traces  the  development  from  the  organization  in  1886,  with 
-e  of  200  men,  to  the  present  time,  when  9,000  persons  are 
yed  in  this  wonderful  plant  at  East  Pittsburgh.     The  soci- 
al aspect  of  the  works  and  their  surroundings  adds  to  the 
«t  and  importance  of  this  pamphlet,  which  is  unique  in  litera- 
f  this  character.    One  cannot  fail  to  admire  the  organization 
lethods  which  are  described. 


"South  African  Rock  Drill  Tests"  is  a  convincing  leaflet  just 
published  by  the  Baud  Drill  Company.  It  is  a  fac-simile  repro- 
duction of  a  page  taken  from  the  Johannesburg  (South  Africa  t 
titar,  and  contains  an  account  of  the  now  famous  drill  tests 
carried  on  by  the  Engineers'  Association  of  the  Witwatersrand. 
The  circular  is  folded  and  addressed  on  the  back,  and  has  been 
luailed  to  all  lines  and  mine  owners.  The  verbatim  report  of  the 
•■ngineers  is  in  favor  of  the  drills  of  American  make,  and  Mr. 
Ducharty  supplements  his  article  by  the  remark  that  "ITie 
•Slugger'  approaches  the  ideal." 


Pumping  Macuineby.— Messrs.  Fairbants.  Morse  &  Co.  have 
Issued  a  new  pumping  machinery  catalogue,  "No.  48  C."  which 
presents  complete  information  with  respect  to  their  very  large  line 
of  pumps  of  all  descriptions  and  arranged  for  all  of  the  usual 
methods  of  driving.  In  supplying  machinery  of  this  kind  this 
company  keeps  close  watch  of  the  requirements  of  purchasers  and 
keeps  its  line  of  equipment  up  to  the  demands  by  continual  improve- 
ments. Those  who  have  not  already  procured  this  catalogue,  and 
are  interested  in  machinery  of  this  character,  should  take  immediate 
steps  to  secure  a  copy.  In  addition  to  illustrated  descriptions  of 
the  various  types  of  pumps,  a  great  deal  of  information  is  presented 
which  will  be  useful  to  the  purchaser  in  determining  the  size  of  the 
pump  required,  and  also  in  ordering  repair  parts. 


Twist  Dbills  and  Accessobieb.— The  Morse  Twist  Drill  and 
Machinery  Company,  of  New  Bedford,  Mass.,  has  issued  a  new 
2 « 2-page  catalogue  of  its  products.  That  such  an  extensive 
catalogue  is  required  to  illustrate  its  drills,  reamere,  milling 
cutters,  gauges,  dies,  taps  and  other  specialties  indicates  the  large 
variety  of  the  products  of  this  concern.  It  is  impossible  to 
enumerate  all  of  the  features  of  this  catalogue,  which  is  the  largest 
and  most  complete  ever  issued  by  this  company.  It  is  sufficient  to 
say  that  it  is  an  excellent  book  of  reference  for  its  line  of  manu- 
facture. Special  attention  is  directed  to  the  new  "Twentieth  Cen- 
tury Drill,"  of  which  both  body  and  shank  are  ground  on  centers 
after  hardening,  insuring  true  running  and  accurate  size.  This 
drill  has  a  large  amount  of  radial  clearance,  which  reduces  greatly 
the  friction  of  the  drill  in  the  hole.  Among  the  new  tools  illus- 
trated are  shell  drills,  indexed  cases  for  sets  of  drills  counter- 
bores  with  interchangeable  blades  and  guides,  adjustable  caliper 
gauges,  standard  reference  disks,  cotter  mills,  gear  cutters,  gear- 
twisting  machines,  and  bench  center  and  straightening  presses. 


The  Baldwin  Locomotive  Wobks— An  exceedingly  attractive 
pamphlet  has  been  prepared  for  use  in  connection  with  the  exhibit 
of  the  Baldwin  Locomotive   Works  at  the  St   Louis   Exposition 
It  opens  with  a  brief  history  of  the  works,  and  describes  in  au 
interesting  way  the  first  locomotive  built  by  them,  and  successively 
the  locomotive  completing  each  1,000  which  they  have  turned  out 
the  descriptions  being  accompanied  by  excellent   half-tone  engrav- 
ings.    ThLS  record  constitutes  a  continuous  history  of  the  develop 
ment  of  the  steam  locomotive  in  the  United  States,  leading  up  to 
the  twenty-third  thousandth,  which  was  completed  at  these  works 
last  year,  and  the  twenty-fourth  thousandth,  which  forms  part  of 
the  present  exhibit  at  St.   Louis.      Following  this  portion   of  the 
pamphlet  is  a  record  of  a  fast  run  of  the  t^-enty-fourth  thousandth 
locomotive,  which  is  a  Vauclain  balanced  compound,  on  the  Santa 
Fe.     The   remainder  of   the   book   is   taken   up    with    figures   and 
dimensions   of   a   number   of   typical   steam   locomotives,   and    the 
pamphlet    closes    with    descriptions   of   electrical    locomotives    and 
trucks  for  elevated   railway  service.     The  engravings  are  remark 
ably  fine  and  the  letter  press  is  of  the  very  highest  standard  adopted 
by  these  works. 


Allis-Chalmebs  Company.— Mr.  C.  C.  Tyler  has  been  ap- 
pointed general  superintendent  of  all  the  works  of  the  AULs- 
Chalmers-Bullock  interests  in  the  United  States.  He  has  had  an 
exceedingly  wide  experience  in  the  management  of  large  machine 
shops,  among  which  are  the  works  of  the  Westinghouse  Electric 
and  Manufacturing  Company  at  East  Pittsburgh,  of  which  he  was 
recently  superintendent,  and  before  going  to  Pittsburgh  he  was 
widely  known  as  a  successful  works  manager.  Mr.  Tyler  is  be- 
lieved to  have  no  superior  in  this  country  in  design,  construction, 
equipment  and  administration  of  manufactories.  In  entering  upon 
this  new  and  enlarged  field  he  is  sure  to  carry  with  him  the  c-on- 
gratulations  of  the  engineering  profession.  This  appointment  Is 
another  evidence  of  the  strength  with  which  the  Allis-Chalmers 
organization  is  being  completed. 
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MASTER  MECHANICS'  ASSOCIATION. 


TltlKTY-SEVENTH  ANNUAL  CONVENTION. 


SAUATOCA,   N.   Y.,  JUNE  27  TO  29. 


ABSTKAITS  OF  BEPOKTS   AND  PAPERS,    i 


AUTOMATIC   STOKERS. 


COMMITTEE — J.   F.   WALSH,  .T.  G.   NEUFFER. 


Saving  m  Fuel. — The  only  comparative  test  that  your  committee 
lias  been  able  to  make  sliovws  that  there  is  a  saving  of  not  less  than 
I  per  cent,  when  itsinp  the  stoker,  as  compared  to  the  work  done  l»v 
ii  hr.st-cla.ss  fireman.  This,  of  course,  would  indicate  a  considerablv 
greater  sjiving  as  compared  with  locomotive  firemen  as  they  are 
ordinarily  found.  In  the  ca.se  mentioned  the  engine  equipped'  with 
the  .stoker  was  in  service  over  it.s  run  0  h.  and  .'50  m..  while  the 
engine  that  it  was  compared  with  was  only  4  h.  and  7  m.  going 
over  the  same  length  of  division.  The  saving  in  coal  when  using 
the  stoker  is  no  doubt  very  largely  due  to  the  fact  that  when  using 
the  stoker  the  coal  is  much  more  evenly  distributed,  and  the  fur- 
nace door  remains  clased  all  the  time. 

Smoke.— When  using  the  stoker  the  smoke  is  very  mueh  lighter 
in  color,  indicating,  of  course,  a  much  more  thorough  consumption 
of  the  gases.  The  darkest  color,  when  the  stoker  Ls  used,  is  not 
more  than  brown,  while  most  of  the  time  the  emission  from  the 
stack  shows  pure  steam. 

Reducing  the  Work  of  the  Fireman. — When  the  stoker  is  used 
the  fireman  has  to  raise  the  coal  from  the  level  of  the  coalbin  of 
the  tender  into  the  hopper  of  the  stoker,  a  distance  of  about  30 
ins.  This  is  more  than  when  firing  directly  into  the  furnace,  but 
it  must  be  remembered  that  when  the  stoker  is  used  the  fireuuin  is 
not  required  to  throw  the  coal  at  all.  With  the  coal-conveyor  in 
service  the  labor  of  raising  the  coal  into  the  hopper  will  be  entirely 
dispen.sed  with,  and  the  work  of  the  fireman  becomes  simply  that 
of  an  ex[>ert  in  charge  of  an  efficient  machine. 

Soring  in  Repairs  to  Firebox. — There  is  no  doubt  that  with 
the  stoker  in  u.se  very  much  less  trouble  with  leaky  flues  will  be 
found,  on  account  of  maintaining  a  more  even  heat  in  the  firebox. 
The  sheets  of  the  firebox  will  last  longer  for  the  same  reason.  It 
has  been  proven  that  corrugation  in  fireboxes  is  due  largely  to  the 
changes  in  the  temperature  in  the  fireboxes. 

Regular  Steam  Pressure. — When  using  the  stoker  the  steam 
pressure  may  be  kept  absolutely  constant.  This  is  due  to  the 
regularity  with  which  the  coal  is  placed  on  the  grates,  the  even- 
ne.ss  with  which  it  is  placed  there,  and  also  the  fact  that  the 
furnace  door  not  being  open,  the  furnace  Ls  not  cooled  by  the  in- 
rush of  air. 

Service  in  Which  the  Stoker  Will  Prove  Most  Valuahle. — It  is 
the  opinion  of  your  committee  that  on  the  ordinary  American  typ<' 
of  engine  there  is  no  necessity  whatever  for  the  stoker,  as  the 
fireman,  of  course,  must  be  there  anyway,  and  the  work  is  not 
such  that  an  ordinary  man  cannot  execute  it  with  ease,  but  with 
the  long-firebox  type  of  engine  on  a  long  run  over  a  division  com- 
paratively free  from  grades,  where  the  engine  is  loaded  to  it.s 
maximum  capacity  all  of  the  time,  is  where  we  believe  the  stoker 
will  be  found  the  mast  valuable,  as  a  machine  will  not  tire,  and 
consequently  will  enable  the  engine  to  carry  the  maximum  pressure 
all  of  the  time  and  get  the  full  benefit  of  the  tractive  power  of  the 
engine  over  a  long  continuous  trip.  ThLs  cannot  be  done  with  the 
hand-firing  method  on  the  type  of  engine  above  mentioned  where  the 
runs  exceed  7.'>  miles  in  length. 

Capacity  of  the  Stoker. — The  present  type  of  stoker  will  throw 
about  3,000  lbs  of  coal  per  hour.  A  modern  type  of  passenger 
engine,  with  4t;  sq.  ft.  of  grate  surface  and  burning  200  lbs.  of 
coal  i)er  .square  foot  of  grate  per  hour,  will  reiiuire  about  9,200 
Ihs.  of  coal  per  hour.  The  stoker,  as  it  is  built  at  present,  will  not 
a<-commodate  such  a  firebox,  but  we  see  no  reason  why  the  speed 
cannot  be  increased  and  the  size  of  the  trough  so  increa.sed  that  a 
larger  amount  of  coal  will  reach  the  firebox  at  each  stroke. 


REST    PRACTICE    IN   PAINTING    LOCOMOTIVES. 


REPORT  OF  COMMITTEE  OF  MASTER  CAR   AND  LOCOMOTIVE   PAINTERS 

ASSOCIATION. 


We  desire  to  submit  the  following  suggestions  : 

First — As  the  pas.senger  locomotives  run  in  connection  with 
pa.ssenger  equipment  cars,  they  should  be  treated  in  the  manner  of 
finish  in  all  respects  equal  to  the  »-ars. 

Second — Freight  locomotives  should  l)e  painted  mainly  for  dura- 
bility. From  this  we  would  not  like  to  be  understo<»d  as  stating 
that  any  kind  of  painting  is  goo<l  enough  for  the  freight  locomotive 
and  no  attentiim  paid  to  surfa<ing,  for  we  consider  a  certain  amount 
of  filling  on  the  rough  parts  in  th»'  line  of  economy,  because  it 
facilit!it«'s  the  <leaning  when  IcK-oiuotivcs  are  in  service. 

Ill ird- -Castings  and  woodwork  on  which  a  good  surface  is  de- 
sired should  be  made  as  smooth  as  possible  before  the  application 

of  paint  material.  .  ,   ,  ^-         •  i 

Fourth— We  discourage  the  painting  of  locomotives  in  round- 
houses, and  would  recommend  that  whenever  passible  they  be  run 
into   the  paintshop  for  the   finishing  coat   of  varnLsh. 

Pifth— For  painting  new  parts  we  consider  the  following  good 
fractice-      First  day,  sand-blast   and   apply   the   priming  coat   of 


paint;  second  day,  drying;  third  day,  second  coat;  fourti 
putty  and  fill  rough  places  with  knifing  surfacer;  fifth  day 
coat  of  rough  stuff;  sixth  day,  second  coat  of  rough  stuff;  s, 
day.  guide  coat  and  rub;  eighth  day,  two  coats  of  color;  niui, 
stripe  and  letter;  tenth  day,  vamLsh  with  finishing  va- 
eleventh  day,  drying;  twelfth  day,  varnish  with  finishing  v; 
WTien  absolutely  necessary  the  above  practice  can  be  shortent 
days  by  applying  two  coats  of  rough  stuff  in  one  day  and  ap 
the  second  coat  of  varnish  on  the  following  day  by  eliminatii 
day  allowed  for  drying. 

Sixth — For  repainting  locomotives  undergoing  repairs  we  .»- 
the  following  schedule,  which  can  be  varied  as  conditions  ar. 
cumstances  may  require :  First  day.  prepare  and  apply  pi 
coat  where  necessary ;  second  day,  putty  and  knifing  sun 
third  day,  color ;  fourth  day,  stripe  and  letter ;  fifth  day,  fin 
varnish ;    sixth  day,  finishing  varnLsh. 

On  account  of  the  difference  in  the  condition  of  the  pain 
varnish  on  locomotives  when  they  are  returned  to  tlfe  shops  f 
pairs,  we  believe  that  much  should  be  left  to  the  lodgment  • 
foreman  painter  as  to  what  operations  can  be  added  or  omiti 
order  to  expedite  the  work  without  detriment  to  its  durabilit . 
appearance.  These  schedules  are  based  on  the  time  requir* 
cab  and  tank,  it  being  understood  that  the  other  parts  are 
coated  by  the  same  method  as  rapidly  as  the  machinists'  worl 
permit. 

Seventh — We  would  like  to  emphasize  the  importance  of  h 
locomotives  properly  cleaned  while  they  are  in  service,  not  oi. 
make  them  more  pleasing  to  the  eye,  but  in  order  to  obtain  th( 
results  from  the  paint  material  which  has  been  applied. 

Eighth — In  the  way  of  labor-saving  appliances  and  faciliti. 
would  recommend  the  sand  blast,  the  material-saving  paint  spr 
the  potash  vat,  the  stationary  scaffold,  suitable  mixing  ben 
paint  stockroom    (where  conditions  warrant  it). 
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TON-MILE 


STATISTICS— CREDIT     FOR      SWITCH      KN 
GINES. 


COMMITTEE — C.    II.    QUREAU,    (i.    U.    HENDERSON,    G.    L.    FOWUK. 


This  committee  recommended  the  substitution  of  the  "ton-luuir" 
for  the  usual  "6  miles  per  hour"  basis  for  credit  for  the  work  of 
switching  locomotives,  the  ton-hour  being  advocated  as  a  t.iirer 
unit  for  comparing  engines  of  varying  weights  and  capacities. 
The  ton-hour  is  obtained  by  multiplying  the  total  weight  of  the 
engine  (excluding  tender)  in  toas  by  the  number  of  hour>  in 
service. — Editor. 


•TECHNICAL    SCHOOL    GRADUATES:      WHAT    CAN    BE 

DONE  TO   RETAIN  THEM   IN  THE   RAILROAD  SElt 

VICE  AFTER  THE  COMPLETION  OF  THEIR  SPF 

CIAL   APPRENTICESHIP?" 


BT   MR.  R.   D.   SMITH. 


A   great   many   roads  have   inaugurated  a  .system   of  special 
prenticeship.     It  is  doubtful  whether  these  systems  are  identiciil 
any  two  roads.     The  time  of  service  varies  as  does  also  the  u.n 
<)f  the  work  required.     The  object  desired  is  the  same  in  all  c: 
however.    It  is  to  so  blend  the  man's  theoretical  and  practical  ki 
edge   that  by   the   time   he  has   finished   his  special   apprentii' 
the  combination  produced  may  be  of  more  value  to  the  rail! 
than  either  of  these  attributes  taken  separately. 

It  has  been  a  noticeable  fact  that  a  great  many  special  ap)- 
tices   never   complete   their  servi<'e   as   such,   or,    if   they   do 
plete  it,  they  do  not  remain  with  the  railroad  very  long  after  li.i 
done  so. 

The  causes  of  this  condition  are  various.     It  is  very  ofter 
case  that  a  .special  apprentice  finds  the  work  is  not  to  his  li' 
There  Ls  nothing  very  unusual  about  this.     A  technical  gnu 
is   usually   twenty-two  or  twenty-three  years  old   and   at   tlii^ 
may  not  have  definitely  decided  upon  the  line  of  work  he  im 
to  follow.     Upon  trying  railroad  work  he  may  not  find  it  i' 
liking  and  gives  it  up.     This  is  as  it  should  be,  iind  is  best  f< 
concerned.     There  should  be  no  effort  made  to  hold  men  at 
which  they  do  not  like. 

The  wages   received  during  their  special  apprentice.ship  ai 
some  cases  immeasurably  low.     Some  railroads  start  these  nv 
the  rate  of  10  cents  an  hour.     Such  a  rate  is  not  very  much  • 
inducement  when  we  compare  it  with  the  rates  paid  in  other 
of  work. 

The  majority  of  technical  graduates  have  been  educated  at 
parents'  expense,  and  when  they  leave  .school  they  feel  that  tlr 
not  want  to  be  dependent  any  longer.     They  feel  that  they  s; 
earn  at  least  enough  to  support  themselves.     Tliis  is  hard  to  • 
the  rate  of  10  cents  an  hour.     It  Ls  true  that  this  is  more  tha 
regular  apprentice  re<'eives,  but  we  must  remember  that  the  rc- 
apprentico  usuallv  lives  at  home,  or,  if  he  does  not,  he  ret 
help   for  a   vear  or   two.     Then,   again,   the  special   apprenti 
older,   and   his   needs   are   greater.     If   he   succeeds    in   suppo 
himself  he  does  so  at  a  considerable  sacrifice.     After  the  first 
his   wages  are   increased  and   the  struggle  for  existence   Ls  n- 
hard.     However,  there  are  a  great  many  who  do  not  conside' 
experience  worth  the  sacrifice  which  it  entails. 

\fter  the  term  of  apprenticeship  has  been  .served  the  id- 
that  as  previouslv  stated,  the  man's  theoretical  and  practical  ki 
edge  .should  be  so'blended  that  the  combination  will  be  of  more 
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ti.  either  of  these  attributes  taken  separately.  Consequeutly, 
,1!  '.  the  completion  of  his  special  apprenticeship  course  the  tech- 
ni  !  graduate  should  be  paid  at  least  a  full-paid  mechanic's  wages. 
I  iieve  that  investigation  will  show  that  in  a  great  many  cases 
ti:  is  not  done.  When  it  is  not  done  it  indicates  either  that  the 
III  has  not  developed  the  properties  which  he  was  expected  to  de- 
V,  ,)  by  taking  a  special  course,  or  else  that  the  railroad  is  trying 
t,.  -tain  him  for  less  than  his  services  are  actually  worth.  If  the 
fi  icr  is  the  case,  it  were  charity  to  inform  him  of  the  fact  and 
jv  .  ;se  him  to  seek  other  fields ;  if  the  latter  is  the  case  he  is  liable 
t<.     ek  other  fields  of  his  own  accord  or  have  others  seek  him. 

f  the  apprentice  has  served  four  years  he  has  reached  the  age 
w  re  he  wants  a  little  more  tangible  remuneration  than  experience. 
I(,  wants  to  feel  that  he  is  worth  at  least  as  much  as  another  man 
w  ')  has  served  the  same  length  of  time  as  a  regular  apprentice. 
,\  Jl  matter  of  fact,  if  he  is  not  worth  as  much  as  a  full-paid  nae- 
.1    nic  the  railroad  has  failed  to  obtain  the  results  it  aimed  at. 

Ail /through  his  special  apprenticeship  the  man  has  been  looking 
f.  rWrd  to  obtaining  a  position  of  some  kind  upon  the  completion 
<,j  liis  course.  Unless  he  does  receive  such  a  position  he  is  likely  to 
^,.  elsewhere.  He  can  not  be  ^i)lamed  for  this,  because  for  four 
\.ars  he  has  been  neither  one  thragTior  the  other  in  the  shop  or  on 
tli«  road.  He  has  been  a  sort  of  supernumerary.  He  begins  to  feel 
ili.it  he  wants  a  position  of  some  kind,  no  matter  what  it  is,  which 
|,i'  will  know  that  if  he  is  not  filling  some  one  else  must ;  in  fact, 
a  vital  place  in  the  organization.  As  a  matter  of  fact,  he  has 
spent  four  years  with  this  as  his  aim.  His  intention  has  been  to  fit 
himself  for  an  executive  position  on  the  railroad.  The  railroad 
..iinpany  on  its  part  has  implied  that  it  would  be  in  need  of  him 
if  he  proved  himself  capable.  Consequently,  if,  at  the  end  of  his 
special  apprenticeship,  he  does  not  secure  a  vital  position  of  some 
i<ind  he  is  liable  to  .seek  work  elsewhere.  I  recall  to  mind  the 
case  of  a  special  apprentice  whom  I  knew  who  had  this  complaint 
l(»  make.  WTienever  he  was  asked  what  he  was  doing  he  could 
Dfver  give  a  satisfactory  answer.  He  was  neither  apprentice  nor 
iiiwhanic  nor  bass.  He' did  not  fill  any  particular  place.  He  was 
J  list  working  for  the  railroad.  I  believe  that  this  is  the  principal 
<;iu.se  of  the  special  apprentice  leaving  railroad  service.  He  has 
L.-en  expecting  something  which  has  not  materialized  and  conse- 
quently he  leaves  the  service. 

The  question  arises.   WTiy  has  not  the  expected  position   been 

luithcoming?     Evidently  it  is  due  to  one  of  two  reasons.     Either 

there  is  no  place  for  him  or  else  there  are  better  men  for  the  place. 

Let  us  consider  the  last  reason  first,  and  see  how  well  the  special 

apprentice  is  qualified  to  hold  a  position  as  foreman. 

In  all  probability  he  has  not  spent  more  than  six  months  in  any 
one  department.  This  has  been  only  long  enough  to  give  him  a 
.roneral  idea  of  the  running  of  the  department.  He  has  not  been  in 
it  long  enough  to  become  thoroughly  familiar  with  its  workings, 
lie  must  be  rather  an  exceptional  man  in  order  that  his  superior 
will  have  enough  confidence  in  his  abilities  to  believe  that  he  can 
I  un  a  department  successfully  when  he  has  had  but  six  months 
•  xperience  in  that  kind  of  work. 

Whenever  a  vacancy  occurs  there  are  usually  some  men  in  the 
ranks  who  are  eligible  to  the  position  on  account  of  their  long  ex- 
perience in  the  department.  .Vis  before  stated,  the  superior  oflScer 
i.s  assuming  considerable  responsibility  when  he  fills  such  a 
\aeancy  with  a  special  apprentice  rather  than  taking  a  man  whose 
knowledge  and  experience  in  the  work  would  make  him  the  logieal 
man  for  the  place. 

I  believe  this  is  one  of  the  chief  reasons  why  promotions  are 

not  forthcoming  when  the  spe<ial  apprentice  expects  them.     Unless 

iie  lias  shown  exceptional  ability  there  Ls  some  hesitancy  about  pro- 

".oting  him  to  an  executive  position.     In  other  words,  he  is  not 

Kactly  the  kind  of  a  man  he  was  expected  to  be  at  the  end  of  four 

I  -a  rs 

The  object  of  the  special  apprratice  course  is  to  make  the  man 

1  .specialist  in  railroad  work.     The  indications  are.  however,   that 

ve  have  not  gone  far  enough.     HLs  iastruction   hiis   covered   the 

hole  mechanical  field  and  at  the  end  of  his  apprenticeship   we 

■iuve  not  the  specialist  we  desire.     Have  we  not  been  trying  to  do 

')0  much  when  we  try  to  familiarize  the  man  with  half  a  doze^n  or 

lore  trades,  the  operation  of  car  and  locomotive  shops  and  of  en- 

ines  on  the  road  in  four  years'  time?     I  believe  that  the  result 

^  that  at  the  end  of  foiA  years  the  man  is  still  far  from  being  a 

■ecialist.     He  has  a  general  idea  of  these  things,  but  he  has  not 

•en   in  any  one   department   long  enough  to  become   thoroughly 

tmiliar  with  it.     The  field  he  has  been  trying  to  cover  is  too  large 

.  be  covered  in  the  required  time.     I  believe  that  better  results 

<juld  be  obtained  by  not  trying  to  do  so  much,  but  doing  what  is 

■ne  more  thoroughly,  so  that  at  the  end  of  the  four  years  the  man 

uuld  be  a  specialist.     This  could  be  done  by   offering  different 

Hif.ses.  each  covering  a  separate  field.     By  offering  three  courses 

e  work  would  be  subdivided  enough  that  a  man  would  become 

ore  of  a  specialist.     These  courses  should  be  arranged  to  cover  the 

'Uowing  work:  ,  ,         i     ^  ij  k« 

First.     Car  building  and  repairs  :   The  four  years   work  could  be 
vided  as  follows:    Six  months  in  the  freight-car  shop  on  truck 
ad  body  work :  six  months  in  the  pa.ssenger-car  shop :  four  months 
n  the  paint  shop ;  four  months  in  the  wood  mill ;  four  montlu^  in 
le  car  blacksmith  shop;  six  months  in  the  car  machine  shop;  four 
■onths    in    the    vard :    four    months    in    the    drawing-room;    four 
iontlus  in  the  testroom.  and  the  la.st  six  months  at  large.      ^ 
Second.     Locomotive  building  and  repairs  :    The  four  years   work 
Mild  be  divided  as  follows:    Ten  months  in  the  machine  shop;  six 
'onths  on  the  floor;  nine  months  in  the  boiler  shop ;  nine  months 
-  the  blacksmith  shop;  four  months  in  the  drawing-room :   four 
mths  in  the  test-room,  and  the  last  six  months  at  large 
Third :    Ix)comotive  operation :    The  four  years    work  co"ld  be 
vided  as  follows:    Tliree  months  in  the  roundhouse  as  helper, 
vo  months  in  truck  gang;  one  year  as  fireman;  three  months  as 
-iler  washer;  six  months  with  boilermaker;  eight  months   with 
aohinlst;   four  months   in   drawing-room;    four   months   in   test- 
torn,  and  six  months  at  large.  ,,   u     j       *  .i   *«  „,.«h 
The  last  six  months  of  each  course  could  be  devoted  to  such 


work  aii  the  ma;$ter  mechanic  saw  fit.  For  instance,  there  might 
be  one  department  in  which  he  intended  to  place  the  man  at  the 
completion  of  his  course.  The  last  six  months  could  very  j»rofit- 
ably  be  spent  imthat  department. 

By  confining  the  special  apprentice  to  one  of  these  three  lines 
of  work  he  would  doubtless  be  of  more  value  at  the  end  of  his 
apprenticeship  than  he  is  under  the  present  system.  He  would  be 
a  specialist  in  the  particular  line  of  work  he  has  followed.  There 
would  not  be  the  hesitancy  there  is  at  present  about  placing  him 
in  a  position.  He  would  surely  be  more  competent  under  this 
system  than  he  is  under  the  present  one.  It  is  true  he  would  not 
have  had  experience  in  all  the  departments,  but  at  the  same  time 
he  will  not  be  entirely  ignorant  concerning  them.  If  he  has  been 
at  all  observant  he  will  have  a  general  idea  of  the  work  in  the 
other  departments.  At  any  rate,  he  will  in  all  probability  have  a 
better  idea  of  the  work  outside  of  the  departments  in  which  he 
.  has  worked  than  will  a  master  mechanic  who  has  risen  to  his  posi- 
tion from  a  mechanic. 

The  latter  man  will  probably  have,  on  account  of  his  having 
risen  from  the  ranks,  one  decided  advantage  over  the  special  ap- 
prentice. He  will  understand  his  men  better.  He  has  worked  by 
their  sides  and  lived  with  them.  He  will  appreciate  their  likes  and 
dislikes  and  anticipate  their  ways  of  thinking  and  looking  at  ^ 
things. 

The  better  an  officer  is  acquainted  with  the  men  under  him  the 
more  successfully  will  he  be  able  to  deal  with  them.  This  is  a  fact 
which  is  lost  sight  of  to  a  great  extent  in  the  special  apprentice 
course. 

It  will  enable  him  to  look  at  all  questions  of  shop  management 
from  two  diametrically  opposite  points  of  view.  He  will  not  be 
nearly  so  liable,  when  the  time  comes,  to  give  orders  to  do  things 
which  will  antagonize  the  men  in  the  shop  if  he  knows  and  under- 
stands them  thoroughly. 

It  is  a  notable  fact  that,  as  a  rule,  men  who  have  come  up  from 
the  ranks  are  more  successful  in  the  handling  of  men  than  the 
technical  graduate.  This,  we  believe,  is  due  to  their  better  knowl- 
edge of  the  persons,  with  whom  they  have  to  deal. 

The  successful  man  is  not  so  much  the  man  who  can  do  a  great 
deal  himself,  but  rather  the  one  who  can  manage  and  direct  the 
other  men  to  concerted  action  and  thus,  quickly  attain  the  desired 
result. 

So  long  as  we  insist  on  having  a  special  apprentice  system  I 
believe  that  better  results  can  be  obtained  by  following  the  course 
as  outlined  above.  To  my  mind,  however,  the  special  apprentice 
system  is.  at  least,  a  poor  One.  The  technical  graduate  is  put 
in  the  shop  and  is  given  the  best  of  opportunities  to  learn.  He  is 
given  a  great  deal  more  attention  than  the  ordinary  apprentice. 
He  is  favored,  and  what  is  worse  he  expects  it.  On  this  account 
I  am  afraid  that  in  a  great  many  ca.ses  we  turn  out  men  who  would 
have  been  a  great  deal  better  off  if  they  had  been  given  to  under- 
stand that  their  advancement  depended  entirely  on  their  own  ex- 
ertions. We  fa%'or  them  and  turn  out  a  hothouse  plant  which,  when 
finally  tran.splanted,  can  not  stand  the  cold  blast  of  competition.  .\t  ^ 
the  same  time  that  the  special  apprentice  is  being  favored,  the' 
general  effect  on  the  shop  is  not  good.  When  the  other  men  in  the 
shop  see  the  technical  graduate  riLshed  ahead  they  are  not  likely 
to  be  nearly  as  energetic  as  when  they  see  that  all  men  are  being 
treated  alike.  The  more  you  take  away  from  a  man  his  prospect 
for  promotion,  the  leiss  valuable  he  becomes.  If  every  man  jn  the 
.service  feels  that  his  chance  for  promotion  is  as  good  as  that  of  any 
one  else  you  will  have  an  organization  which  will  do  busineos  and  be 
free  from  discord. 

Technical  men  are  needed  in  railroad  work  and  the  need  lie- 
comes  greater  every  day. 

In  the  February  number  of  the  -\mkri(ax  ENClNEf:R  and  Rail- 
road Joi'BNAi.  is  a  description  of  a  plan  by  means  of  which  the 
Ixjndon  &  South- Western  Railway  hopes  to  obtain  technically  edu- 
cated men  from  among  its  apprentices.  This  appears  to  be  a  step 
in  the  right  direction.     Time  alone  will  tell  how  it  will  work  out. 

In  the  meantime  the  railroads  are  feeling  the  need  of  te<'hnical 
men.  and  the  question  Ls  how  to  get  them  and  keep  them.  If  it  is 
possible  to  hire  these  men  without  offering  them  any  special  induce- 
ment or  making  any  promisas  I  believe  it  would  be  the  best  way. 
This  can  frequently  be  done  where  a  man  is  wanted  for  special 
work.  He  should  be  paid  what  he  is  worth,  the  same  as  any  other 
man.  By  doing  this  the  apprentices'  and  journeymen's  ambitions 
are  not  stifled,  and  at  the  same  time  the  technical  man  is  put  on 
his  mettle,  because  any  advancement  which  he  receives  will  be  due 
solHy  to  his  own  efforts.  If  this  cannot  l>e  done  and  it  is  absolute- 
ly necessarj-  to  have  special  apprentices,  let  us  not  attempt  to  do  so 
much  with  one  man.  Let  us  make  a  specialist  of  him  and  a 
specialist  who  can  be  used. 

In  the  meantime,  let  us  not  forget  the  regular  apprentice.  First 
of  all,  let  us  be  more  careful  in  the  selection  of  these  boys.  Too 
often  there  is  practically  no  attention  paid  to  the  boy  himself.  He 
Is  often  the  boy  who  could  not  get  along  at  school,  or  who  would 
not  go  there,  or  probably  his  parents  have  not  been  able  to  manage 
him  at  all.  As  a  last  resort  he  is  sent  to  the  shop  to  learn  a  trade, 
not  because  of  any  ability  he  has  shown  or  Is  likely  to  .show,  but  it 
may  be  he  has  some  influential  friend  who  has  spoken  for  him,  or 
probably  his  father  Ls  working  for  the  railroad  and  he  is  employed 
l)ecause  he  is  the  son  of  his  father.  This  turm*  the  shop  into  a 
reform  school. 

It  may  be  that  the  apprentices'  wages  are  not  high  enough  to 
draw  a  desirable  class  of  boys  in  all,  communities.  If  such  is  the 
Ciise.  it  would  pay  to  increase  them  rtnd  then  insist  u|K>n  a  certain 
standard. 

After  we  have  done  this  let  us  make  the  regular  apprentice  feel 
that  we  are  interested  in  his  welfaiv.  I^t  us  encourage  him  to  im- 
prove himself  technically.  I^et  us  help  him  in  every  way  we  can 
and  make  him  feel  that  he  .stands  in  line  of  promotion.  By  doing 
this  I  believe  we  will  be  able  to  obtain  just  as  good  men  in  the 
future  as  we  have  in  the  past,  and  the  technical  graduate  will  be 
at  the  front  with  the  rest  if  he  proves  himself  worthy. 
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Your  committee  on  locomotive  front  ends  begs  to  report  that,  at 
a  meeting  held  soon  after  its  appointment,  and  after  a  full  discus- 
sion, a  subcommittee  was  formed  consisting  of  Messrs.  W.  h\  M. 
<Joss.  G.  M.  Hasford  and  H.  II.  Vaughan,  to  draw  up  a  schedule 
of  the  tests  which  are  needed  to  more  perfectly  define  tlie  action  of 
the  front  end.  This  subcommittee  reiomraended  that  work  proceed 
ill  aet-ord  with  the  following  outline: 

Series  No.  1.  This  series  of  tests  is  lo  include  experiments  on  a 
iai-ge  engine  having  a  front  end  not  less  than  75  ins.  in  diameter, 
the  tests  being  designed  to  confirm  or  correct  the  deduction  made 
from  the  results  already  obtained  on  an  engine  having  a  r>4-in. 
front  end  in  the  tests  conducted  by  the  Amekican  Enuineek,  the 
propased  tests  to  be  carried  only  so  far  as  may  be  necessary  to  indi- 
eate  the  projier  factor  to  be  u.sed  in  comparing  large  and  small 
front  ends.  This  series  of  tests  to  include  the  following  variables : 
Straight  and  Taper  Stacks. 

Stack  diameter,  11%  ins.,  15%  ins.,  19%  ins.,  2;i%  ins. 

Stack  heights,  IGVa  ins.,  26%  ins.,  36i^  ins.,  -kJVa  ins.,  5(>i/2  ins. 

Nuzzle  heights,  20  ins.  and  lU  ins.  below  center,  on  center  and  20 
ins.  above  center. 

All  tests  to  be  made  in  triplicate.  It  is  thought  unnecessary  to 
run  tests  at  varying  cut-offs  and  speeds  except  for  check  runs,  as 
the  influence  of  these  factors  was  decided  in  the  previous  tests. 
These  tests  will  include  all  that  is  necessary  to  determine  com- 
pletely the  relation  between  stacks  and  nozzles  for  any  diameter 
of  front  ends.     It  is  estimated  that  they  will  occupy  twenty  days. 

Series  No.  2.  This  series  to  be  made  in  connection  with  a  front 
end  arranged  with  an  inside  false  top  slightly  above  the  top  row  of 
flues,  the  stack  extending  from  the  inside  false  top.  It  is  thought 
probable  that  the  results  of  these  tests  will  agree  closely  with  those 
obtained  from  the  previous  series  when  comparisons  are  based  on 
measurements  defining  nozzle  pasition  as  measured  from  the  top  of 
the  stack.  In  .so  far  as  this  may  prove  true,  the  test  will  simply 
Ik?  confirmatory  of  previous  results.  To  make  this  test  it  will  be 
necessary  to  Ht  a  false  inside  top  to  the  smokearch  and  obtain  new 
JMLses,  two  in  number,  to  apply  the  experimental  stack  to  the  false 
lop.     The  series  to  include  the  following  variables: 

Stack  diameters,  11%  ins.,  15%  ins..  19%   ins.,  23%   ins. 

Stack  heights,  16%  ins.,  26^^  Ins.,  :i6%  ins.,  46^;  ins-,  56Vj  in.s. 

Nozzle  position,  20  ins.  and  10  ins.  below  center,  on  center  and 
10  ias.  and  20  ins.  above  center. 

It  is  estimated  that  this  .'series  will  occupy  ten  days. 

Series  No.  3.  This  series  to  be  in  connection  with  a  front  end 
(itted  with  inside  taper  stacks  without  fal.se  toji  and  and  sniokebox. 
It  is  thought  to  be  unnecessary  to  experiment  on  straight  stacks,  as 
t  hese  have  alread.v  been  .shown  to  be  inferior  to  taper.  The  series 
to  include  the  following  variables: 

Stack  diameters,  same  as  for  Series  No.  2. 

Three  different  amounts  of  projection  of  stack  into  the  front  end. 

Two  different  heights  of  outside  stack. 

Nozzle  positions,  20  ias.  and  10  ins.  below  center  and  on  center. 

Tlie  experimental  stacks  for  this  .series  to  be  made  of  sheet  iron. 
If  BS  the  tests  of  this  series  proceed  it  appears  that  the  re.sults 
obtained  are  directly  comparable  with  tliase  obtained  from  Series 
.\o.  2.  but  simply  slightly  inferior  on  account  of  different  action 
through  the  absence  of  the  false  top.  this  series  will  be  abridged. 
It  is  estimated  that  this  series  will  occujiy  six  da.vs. 

Series  No.  4.  This  .series  to  include  the  use  of  a  single  draft 
pipe.     The  series  to  include  the  following  variables: 

Draft  pipes  diameter.  9  ins..  13  ins.,  17  ins..  21  ins. 

Draft  pipes  of  each  diameter  to  be  tested  in  two  different  lengths. 

Nozzle  position.  20  ins.  and  10  ins.  below  center,  on  center  and 
10  ins.  above  cent»>r. 

Stack  diameters.  11%  ins..  15%  in.s..  19%  ins..  23%  ins. 

Stack  heights,  16  ins.,  26  ins.  and  46  ins. 

It  Is  assumed  that  it  will  not  be  necessary  to  experiment  with 
both  lengths  of  draft  pipe  in  connection  with  all  nozzle  positions, 
the  purpose  being  to  include  draft  pipes  of  widel.v  varying  lengths 
and  very  low  nozzle  positions.  Experimental  draft  pipes  necessary 
for  this  series  will  be  made  of  sheet  iron.  It  is  estimated  that  this 
.series  will  occupy  sixteen  da.vs. 

In  pre.senting  this  outline  the  subcommittee  expressed  the  hope 
that  members  of  the  committee  would  be  able  to  supply  such  por- 
tions of  the  equipment  as  the  sheet  iron  inside  stack,  draft  pipes, 
etc.,  .so  as  to  make  the  expen.se  to  tjie  as.sociation  a.s  small  as  pos- 
sible. They  also  give  emphasis  to  the  fact  that  if  the  tests  as  out- 
lined can  be  carried  out.  the  results  will  definitely  .settle  the  rela- 
tion between  stack  and  nozzle  for  any  height  of  .stack  on  any  size 
of  front  ends,  value  of  the  draft  pipes  and  their  proportions  for 
best  results,  and  the  value  of  inside  .stacks  both  with  and  without 
false  tops.  It  is  evident  also  that  if  the  full  purpose  of  the  .«?ub- 
<ommittee  can  be  carried  out.  the  whole  front  end  of  any  diameter 
may  be  designed  by  reference  to  definite  fornniljp.  which  will  insure 
maximum  performance. 

Having  received  the  report  of  the  subcommittee,  !VIr.  Vaughan. 
.ns  chairman,  acting  in  behalf  of  the  undersigned,  your  full  com- 
mittee addres.sed  the  following  letter  to  the  executive  committee  of 
tlie  American  Railway  Master  Mechanics'  .\.ssociation  : 

"The  committee  appointed  to  assist  the  Amen'can  Engineer  and 
Railroad  Journal  in  continuing  tests  inaugurated  by  them  on  the 
subject  of  locomotive  front  ends  ben's  to  advise  you  that  a  decision 
has  been  reached  as  to  the  further  .series  of  tests  which  it  is  desir- 
able to  carry  out  in  connection  with  this  subject  at  Purdue  Uni- 
versity, and  that  these  tests  and  the  expen.se  of  conducting  .same 
will  be  as  follows  : 

"Series  1.  Test  on  a  large  engine  to  complete  the  determination 
of  the  relation  between  stacks  and  nozzle.s  with  reference  to  which 
complete  information  has  been  obtained  on  an  engine  having  a  front 


end  of  54  ins.  in  diameter  in  the  tests  that  are  already  compk^    | 

The  cost  of  this  series  will  be  as  follows : 

Kquipment     $200  i 

Testing  expenses 50o!o 

1700.11 
A  portion  of  these  expenses  may  be  avoided  if.  as  it  is- ho; 

certain  railroad  companies  will  contribute  a  portion  «if':thei  eg 

ment.  \     ~ 

"Series  -.     Test  to  determine  the  proper  proportion  of  sta<  1 

be  used  on  front  end  having  inside  stack  with  false  top.     The 

of  this  .series  will  l>e  as  follows: 

Kquipiueiit    $100.0' 

Testing  expenses   250.0 

$350.0 

"Series  3.     Test  to  determine  correct  proportion  of  stacks 
front  ends  having  inside  stacks  without  false  tops.    The  cost  of  i 
.series  will  be  as  follows : 

Kquipment    $  50.0. 

Testing  expenses   150.0« 

$200.0- 
"Series  4.     Test  to  determine  relation  of  stack  and  nozzle  w 
single  draft  pijies.      It  has  been  decided  not  to  experiment   w.   1 
double  draft  pipes  as  it  is  considered  that  the  single  draft  pipes  v    | 
answer  all  jiractical  purpases  and  will  avoid  a  great  deal  of  . 
pense,  the  double  draft  pipe  problem  being  excee<lingly  complicai 
The  cost  of  this  .series  will  be  as  follows : 

Ekiuipment    $100.01' 

Testing  expenses    500.00 

$600.00 

"In  addition  to  the  above  expenses  it  will  be  necessary  to  ni:i' 
an  initial  expenditure  to  cover  the  expen.se  of  changing  the  engii. 
getting  the  large  engine  into  place  and  moving  the  engine  at  pn. 
ent  on  the  testing  plant,  changing  roof  of  the  building  slightly  aiul 
other  miscellaneous  items  in  connection  with  this  change,  not  in 
eluding  freight,  as  it  is  hoped  that  this  can  be  arranged  for  wiili 
the  railroad  companies  transporting  the  test  engine.     This  expeii- 
will  amount  to  $200. 

"It  will  also  be  necessary  to  adapt  the  present  equipment.  in<ii 
cator,  draft  gauges,  etc.,  to  the  test  engine,  also  spend  a  cert.irj 
amount  in  fitting  up  the  present  experimental  stacks,  obtaining  .1 
new  set  of  experimental  nozzles,  etc.,  which  expense  will  amoum 
to  $100. 

"Recapitulating  the  total  cost  of  the  tests  which  the  committ' 
de.sires  to  carry  out  will  be  as  follows : 

Cliange  of  locomotives $  200.00 

Engine  equipment    100.00 

Test  Series  No.   1 700.00 

Test  Series  No.   2 360.00 

Test  Series  No.  3 200.0(' 

Test  Series  No.  4 600.00 

$2,150.00 

"In  accordance  with  the  committee's  in55tructions  we  would  appi* 
to  you  for  the  nece-ssary  funds  to  carry  out  this  importemt  work,  i 
would  ask  that  immediate  action  be  taken  on  this  question  as  it  i- 
exceedingly  important  that  we  get  to  work  at  once  if  the  work  i> 
to  be  completed  during  the  present  year.  I  am  also  pleased  to  !•< 
able  to  add  that  the  North-Westem  Railway,  through  the  kindnes 
of  Mr.  Quayle.  has  offered  to  contribute  their  quota  of  expenses  ii: 
furnishing  material,  so  that  I  have  no  doubt  that  we  can  reduc- 
the  total  expenditure  below  the  sum  mentioned  above. 

"It  should  be  mentioned  that  in  the  above  estimate,  no  amount  i> 
allowed  for  the  service  of  Professor  Goss,  who  will  direct  this  work 
and  it  is  hoped  that  the  series  may  be  completed  under  this  amouti: 
as  it  is  not  intended  to  run  any  series  of  tests  further  than  is  necev 
scary  to  determine  the  best  form  of  stack  to  be  used ;  allowance  ha.- 
as  we  consider,  been  made  for  difficulties  in  discovering  the  bes' 
I>roportions  which  may  occur  during  the  tests. 

"H.  H.  Vaughan.  Chairman." 

In  reply  to  this  communication  the  secretary  made  the  following 
statement  with  reference  to  the  action  of  the  executive  committee 

"Referring  again  to  yours  of  September  11,  addressed  to  tli' 
executive  committee  of  the  Master  Mechanics'  Association,  regard 
ing  the  funds  necessary  to  continue  the  tests  on  'Locomotive  Fron 
Ends,'  I  presented  this  matter  to  the  executive  committee  at  : 
meeting  held  in  New  York  City  on  November  23.  The  committe. 
did  not  authorize  this  expenditure,  inasmuch  as  the  constitutioi; 
provides : 

"  'All  expenditures  for  .special  purposes  shall  only  be  made  b.\ 
appropriation  acted  upon  by  the  association  at  a  regular  meeting. 

"Jos.  W.  Taylob,  Secretary." 

In  view  of  this  decision  your  committee  felt  that  it  was  impos- 
sible to  take  any  further  steps  in  the  matter,  and  that  its  onl.\ 
course  was  to  report  to  the  a.ssociation  the  .status  of  affairs  am 
make  a  formal  request  that  sufficient  money  be  appropriated  !• 
enable  the  tests  to  be  carried  out.  This  we  now  formally  and  re 
spectfully  do. 

(To  he  continued.) 


The  New  York  Continental-.Tewell  Filtration  Company  has  re- 
cently clased,  through  its  Chicago  office,  contracts  with  the  Water 
loo  Water  Company  for  a  filter  of  500.000  galloas  daily  capacity  : 
with  the  Chicago  &  Eastern  Illinois  Railroad  for  a  filter  of  .500.0(Ht 
gallons  daily  capacity,  to  be  installed  at  Villa  fJrove,  111.,  and  with 
the  Southern  Pacific  Company  for  a  filter  plant  of  400,000  gallon- 
daily  capacity,  to  be  installed  at  Yuma,  Ariz. 
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MASTER   CAR   BUILDERS'    ASSOCIATION. 


TlllBTY-KIGlITH    ANNUAL    CONVENTION. 


SAKATlKiA,   N.   Y.,  JUNE  22  TO  24. 


ABSTRACTS    OF    EEPOltTS. 


the  followiug  luuuuor :  MeuiiUi'ing  from  center  of  VHr,  pockoLs  lo  be 
applied  equal  distance  from  each  .side  of  center. 

On  a  3.'')-ft.  car  nut  Ich^  than  nine  pockets  to  be  appiie<l ;  fir.si 
pocket  in  center  of  car  and  balance  of  pockets  spacetl  equal  dislanoe. 

On  a2-ft.  cans  not  less  than  eight  pockets ;  niea.suring  from 
center  of  car^  pockets  to  be  spaced  equal  distance  from  center  of 
car. 

If  any  roads  desire  that  pockets  be  placed  clo!<er  at  ends  of  car 
and  wider  apart  at  center,  this  can  be  done. 


COUPLING    CHAINS. 


CAST-IRON     WHEP^LS. 


<il\    tITTEE — B.    P,    C.    SANDERSON,    B.    L.     KLEIN,    B.    B.    ILlSBBIi 
•  JAMES     MACBETH.  .'■" 


COMMITTEE — WM.   GAESTAKG,   G.   B.   HENDEBSON,   W.   H.   LEWUi.iL.A- 
NELSON,   A.   KEABNEY,   H.   J.   SMALL. 


\  iir  committee  would  recommend  the.se  chains  for  recommended 
(ini  lice  of  the  association,  with  the  idea  that  tlie  a.sNociation  coiii<i 
.m»t  fair  value  on  such  chains  according  to  the  market  price  which 
mi::  I  prevail  from  year  to  year,  and  when  it  i.s  desired  for  such 
(•h;i   IS  to  continue  over   different   roads   with   a  double   load   they 

.a 


CHAINS  BECOM MENDED. 

<oul<l  he  continued  to  destination  at  the  M.  C.  B.  cost,  and  in  case 
the  <'hains  are  returned  same  cost  figure  could  be  u.sed  in  counter- 
hilling  without  reference  to  the  identity  of  the  individual  chain,  .so 
lone  as  the  chains  conform  to  the  M.  C.  B.  proposed  recommended 

pr;i<  tice. 


STAKE    POCKETS. 


(OMMETTEE — J.  S.  CHAMBERS,  W.  E.  FOWLEB,  J.  E.  KEEGAN,  B.  P.  f. 

SANDEBSON,    M.    DUNN.  •  ,.        - 


Tlio  conclusions  resulting  from  the  votes  and  recommendations  of 
the  tommittee  are: 
1.  That  a  standard  stake  pocket  be  adopted. 


Your  committee,  instructed  to  confer  with  the  Cast-iron  Whoel 
MjySufacturers  and  jointly  to  submit  design-s  and  specifications  for 
«a.st-iron  wheels  for  cars  of  00.000,  80,(i00  and  IW.OOO  pounds 
capacity,  reports  as  follows  : 

The  importance  of  the  work  and  the  desire  to  submit  for  a<lop- 
tion  a  report  that  the  members  of  this  association  could  feel  as- 
sured had  received  the  fullest  and  most  careful  cou-^ideration  by 
the  joint  committee,  has  been  the  aim  throughout  the  year.  Very 
shortly  after  the  190.'»  convention  the  first  meeting  of  the.se  com- 
mittees was  held,  and  throughout  the  year  there  havf  been  meet- 
ings, correspondence  and  tests  carried  on  with  the  view  of  <-on- 
tirmiiig  in  every  way  possible  the  wisdom  and  act-uracy  of  each 
recommendation ;  we  therefore  present  tliis  rejwrt  with  great  cou- 
fi<lence. 

The  designs  of  wheels  are  shown  by  complete  drawings  1.  2.  3 
and  4.  Drawing  No.  1  showing  a  <>00-lb.  wheel  recommended  for 
cars  of  60,000  llS^.  capacity,  drawing  No.  2  showing  a  (>."»0-lb.  wheel 
recommended  for  cars  of  80,000  lbs.  capacity,  drawing  No.  .">  show- 
ing a  700-lb.  wheel  recommended  for  cars  of  100,000  lbs.  capacity, 
and  drawing  No.  4  showing  a  composite  drawing  of  the  three  wheels 
for  reference  pu  rposes. 

SPEllKHATIONS. 

For«33-in.  Cast-iron  Wheels  Weighing  600,  G.50  and  700  Pounds. 
For  Cars  of  60,000,  80.000  and  100.000  I»ounds  Capacity. 

iv  Chills  must  have  the  sjime  inside  profile  as  shown  by  M.  C  B. 
drawings  of  wheel  tread.  The  inside  diameter  of  chill  must  be  the 
M.  C.  B.  standard  of  33i->  ins.,  measured  at  a  point  2-}^  in.s.  from 
outside  of  tread  of  wheel. 

2.  Wheels  of  the  same  normal  diameter  must  not  vary  more  than 
one-fourth  (Vi)  of  an  in.  above  or  below,  the  mean  size  mea.snre«l 
on  the  circumference,  and  the  same  wheel  must  not  vary  more  than 
one-sixteenth  (1-lG)  of  an  in.  in  diameter.  The  ImmIv  of  the  wheel 
must  be  smooth  and  free  from  slag,  shrinkage  or  blowholes.  The 
tread  must  be  free  from  deep  and  irregular  wrinkles,  slag.  c*hill 
cracks  and  sweat  or  beads  in  throat,  and  swollen  riuis. 

o.  The  wheels  must  show  clean  gray  iron  in  the  plates,  except 
at  chaplets,  where  mottling  to  not  more  than  one-half  ( %  i  in. 
from  same  will  be  permitted.  The  depth  of  pure  white  iron  niiisl 
not  exceed  one  (1)  in.  nor  be  less  than  one-half  (  Vi  •  in.  in  th«' 
middle  of  the  tread,  and  shall  not  be  less  than  three-eight h.s  {.%) 
in.  in  the  throat,  for  wheels  weighing  six  himdrcd   (601))   lbs.     It 


'Ocas     /'v    wvf/6~r 


t/seo   tv/r/*    i/Bocrs    o^    mvereo 


illH, 


5. 


e. 


PLATE  1. 

i'hat  inside  dimensions  of  same  be  4  ins.  wide,  5  ins.  deep, 
'hat  a  tapering  wedge  be  used,  as  shown  on  plates  Nos.  1 

hat   the  method   of  securing  stake  pockets   to   both   wooden 
'•el  constructioa  be  by  U-bolts,  held  by  nuts  or  riveted. 

•  hat  malleable  iron  be  used  as  standard  construction. 

^Q  a  40-foot  car  that  not  leu  (ban  ten  pockets  be  applied,  m 


FIATB  2. 


shall  liot  exceed  one  (1)  in.  in  the  middle  of  the  tread  nor  be  fe<s 
than  seven-sixteenths  (7-16)  in.  in  the  throat  for  wheels  weighing 
six  hundred  and  fifty  (6.50)  lbs.,  and  shall  not  exceiMl  one  (1)  in. 
in  the  tread  or  be  less  than  one-half  ( ^,{s  >  in.  in  the  throat  for 
whet'ls  weighing  seven  hundred  (700)  lbs.  The  dej>th  of  white  iron 
shall  not  vary  more  than  one-fourth  ( \^)  ot  an  in.  around  tlje  tread 
on  the  rail  line  in  the  same  wheel. 
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PLATE  1. — 33  IN.  600-LB.  CAST  IRON  WHEEL  FOR  60,000-LB.  CABS.  PLATE  2. — 33  IN.  650-LB.  CAST  IRON  WHEEL  FOB  80,000-LB.  CARS. 


T 


4    /#-^ 


PLATE  3. — 33   IN.    700-LB.   CAST  IBON   WHEIX  FOK   100,000-LB.   CABS.  PLATE  4.— PROPOSED  33  IN.  600,  650  AND  700-LB.  CAST  IBON  WHk 
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4.  i  r  each  hundred  wheels  which  pas^  inspection  and  are  ready 
f,ir  jil  ment,  two  representative  wheels  shall  be  taken  at  random, 
pne  ,.    which  shall  be  subjected  to  the  following  tests: 

'fli  vheel  shall  be  placed  flange  downward  on  an  anvil  block, 
ffi'igl'  -  ^^^  '^^  ^^'^'^  seventeen  hundred  (1,700)  lbs.,  set  on 
,.,il,b!  uasonry  at  least  two  (2)  feet  deep,  and  having  three  sup- 
.,„rt^  ot  more  than  five  (5)  ins.  wide  to  rest  upon.  It  .shall  be 
iiriK  t^ntrally  on  the  hub  by  a  weight  of  two  hundred  (200)  lbs. 
|.-„r  .  hundred  (600)  lb.  wheels,  ten  (10)  blows  falling  from  a 
ln'igl.  'f  nine  (9)  ft.  For  six  hundred  and  fifty  (650)  lb.  wheels. 
,^elv  il2)  blows  falling  from  a  height  of  ten  (10)  feet,  and  for 
jjpvei!  nmdred  (700)  lb.  wheels,  twelve  (12)  blows  falling  from  a 
lifis!  "f  twelve  (12)  feet.  Should  the  test  wheel  stand  the  given 
nuinl  of  blows  without  breaking  in  two  or  more  pieces,  the  in- 
jiiKKi      will  then  subject  the  other  wheel  to  the  following  test : 

Tl  wheel  must  be  laid  flange  down  in  the  sand  and  a  channel 
ftjiy  '  !''  and  one-half  (1%)  ins.  wide  and  four  (4)  ins.  deep  must 
Im'  II  lied  with  green  sand  around  the  wheel.  The  clean  tread  of 
ilio  >  :fel  must  form  one  side  of  the  channel  way,  and  the  clean 
ri;,n;j  must  form  as  much  of  the  bottom  as  its  width  will  cover. 
Thi'  lannel  way  must  then  be  filled  to  the  top  with  molten  cast- 
jioii.  which  must  be  hot  enough,  when  poured,  so  that  the  ring 
vviii.  ;  is  formed  when  metal  is  cold  shall  be  solid  or  free  from 
vvrini  N'S  or  layers.  The  time  when  the  pouring  ceases  must  be 
not<'!.  and  two  minutes  later  an  examination  of  the  wheel  must  be 
mad'  If  the  wheel  is  found  broken  in  pieces,  or  if  any  crack  in 
ihe  I'lj'te  extends  through  or  into  the  tread,  the  one  hundred  wheels 
repp'-onted  by  the  tests  will  be  rejected. 

5.  In  case  of  the  drop  tests,  should  the  test  wheel  break  in  two 
(ir  ni'tre  pieces  with  less  than  the  required  number  of  blows,  then 
the  >f(ond  wheel  shall  be  taken  from  the  same  lot  and  similarly 
i<>!ii<<l.  If  the  second  wheel  stands  the  test  it  shall  be  optional 
with  the  inspector  whether  he  shall  test  the  third  wheel  or  not ;  if 
he  <liii>s  not  do  so,  or  if  he  does,  and  the  third  wheel  stands  the  test, 
the  hundred  wheels  shall  be  accepted  as  filling  the  requirements  of 
thn  <lrop  test. 

»}.  'Phe  lower  face  of  the  weight  of  two  hundred  (200)  lbs.  shall 
be  t'i;;ht  (8)  ins.  in  diameter,  and  have  a  flat  face. 

7.  AVheels  shall  not  vary  from  the  specified  weight  more  than 
'J  p«^r  cent. 

'  S.  'ITie  thickne.ss  of  the  flange  shall  be  regulated  by  the  maxi- 
mum and  minimum  flange  thickness  gauges  adopted  by  the  M.  C.  B. 
A.s>'><  iation. 

0.  All  wheels  must  be  numbered  consecutively  in  accordance  with 
in.<it ructions  from  the  railroad  company  purchasing  them,  and  shall 
]v,\\t'  the  number,  the  normal  weight  of  the  wheel,  also  the  day. 
month  and  year  when  made  plainly  formed  on  the  inside  plate  in 
rasiing.  and  no  two  wheels  shall  have  the  same  number.  All  wheels 
shall  also  have  the  name  of  the  maker  and  place  of  manufacture 
pin  inly  formed  on  the  outside  plate  in  casting. 

Hi.  Iiiflividual  wheels  will  not  be  accepted  which  (1)  do  not 
<oiif.>rin  to  standard  design  and  measurements;  (2)  are  under  or 
over  weight;  (i?)  have  physical  defects  de.scribed  in  section  2. 
Any  lot  of  one  hundred  wheels,  .'submitted  to  test  will  not  be  ac- 
coiii.'.l  ,i)  if  wheels  broken  do  not  meet  the  nrescribed  drop  test; 
d't  if  the  wheel  tested  does  not  stand  the  thermal  tests:  (."ir^ 
Ihe  fonditions  prescribed  in  .section  :>  are  not  complied  with. 

II.  All  wheels  must  be  taped  with  M.  C.  B.  standard  design  of 
nli('<'l  circumference  tape  having  numbers  1  2,  3,  4.  T)  stamped 
on.' 'ighth  (1^)  in.  anart.  the  figure  three  Ci)  to  renresent  the 
normal  diameter,  103.67  ins.  circumference,  the  figure  one  (1)  the 
.«imalle.st  diameter  and  the  figure  five  (.%)   the  largest  diameter. 


AIR-BRAKE    HOSE    SPECIFICATIONS. 

<0  I  SUTTEE — L.  G.  PARISH,  T.  S.  LLOYD,  J.  MILLIKEN,  F.  H.  SCHEFFEU, 

u.  swoy>;r. 
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!'•  original  specification.s  for  air-brake  hose  provided  for  a  woven 

with  seamless  tubing.     The  present  specifications  do  not  cover 

feature  ;    therefore  your  committee  has  taken  this  into  consider- 

■"  in  making  up  proposed  specifications,  as  it  is  thought  advis- 

to  allow  this  form  of  air-brake  hose  to  be  used  if  it  will  meet 

'ost.s. 

I  view  of  the  fact  that  air-brake  hose  made  to  M.  C.  B.  specifi- 

■us  by  the  several  manufacturers  do  not  give  the  same  length  of 

".  a  number  of  roads  have  found  it  advisable  to  keep  service 

■I"*,  in  order  to  determine  the  life  of  hose  made  by  the  different 

itiuturers.     Two  of  the  most  notable  points  brought  out   in 

re<'ords  are  the  rapid  falling  off  in  the  friction  between  the 

-  of  duck  after  a  comparatively  short  life,  and  damage  at  the 

■  end  of  the  hose  due  to  separating  cars  without  uncoupling 

"•■-e  by  hand. 

is  found  that  nearly  all  of  the  hose  tested  stand  the  bunsting 
ire  satisfactorily   after   being  in  service   for   some   length   of 

.  showing  that  the  present  bursting  test,  calling  for  500  IKs. 
lire  for  10  minutes,  is  higher  than  ne<essary. 
is  service  record  to  a  large  extent  should  determine  whether  the 
lit  specifications  are  correct.  The  study  of  these  records  has 
■lied  the  fact  that  it  is  not  always  the  M.  C.  B,  specification 
I  hat  gives  the  longest  life.  It  is  a  well-known  fact  that  at 
Ml  per  cent,  of  air-brake  hose  fail  on  awount  of  unfair  usage 
■^liich  the  manufacturer  Ls  not  resjKjnsible,  in  view  of  which 
committee  has  recommended  a  specification  which  should  give 
n?  life  as  the  present  M.  C.  B.  standard.  In  view  of  the  fact 
it  can  be  manufactured  for  at  least  7  cts.  per  foot  le.ss  than 

"resent  M.  B.  standard,  the  saving  to  the  railroads  should  be 
large. 

(?re  has  been  much  said  and  written  on  this  subject,  showing 
Msively  that  everybody  is  alive  to  the  fact  that  the  life  of  an 
"ake  hose  is  governed  largely  by  the  treatment,  it  receives  in 
'  •'.  The  inost  destructive  practice  we  have  to  contend  with  is 
ng  cars  apart  without  uncoupling  hose  by  hand.     We  find  that 

responsibility  in  some  cases  lies  with  the  motive-power  depart- 


ment and  in  other  cases  with  the  transportation  department.  If 
the  hose  in  large  terminal  yards  were  cut  by  the  inspectors,  this 
damage  would  be  largely  decreased.  If  th^  responsibility  is  divided 
between  the  yard  men  and  inspectors,  there  is  no  way  of  stopping 
the  abuse  on  account  of  the  responsibility  being  divided.  Attempts 
have  been  made  to  correct  this  evil,  but  without  much  success. 
The  principal  fault  lies  in  the  fact  that  great  pressure  is  biought  to 
bear  on  the  yard  men  and  inspectors  to  switch  trains  as  quickly  as 
po.ssible,  the  cost  per  car  handled  through  the  yard  being  used  to 
a  great  extent  to  measure  the  efficiency  of  the  men.  Your  committee 
would  recommend  that  the  responsibility  for  parting  air-brake  hose 
by  hand  be  placed  entirely  on  the  motive-power  department  in  ter- 
minal yards,  and  that  united  action  be  taken  by  all  railroads  to 
put  a  stop  to  the  present  abuse. 

The  location  of  angle  cock  and  train  pipe  has  not  been  given  the 
proper  attention.  At  the  present  time  M.  C.  B.  recommended  prac- 
tice specifies  that  train  pipe  be  located  13  ins.  from  the  center  line 
of  car,  and  that  it  be  turned  to  an  angle  of  30  degs.  Your  committee 
would  call  attention  to  the  importance  of  this  recommendation  and 
would  re<'ommend  that  it  be  made  M.  C.  B.  standard.  At  the 
l)resent  time  these  features  are  not  being  given  proper  attention. 
Tlie  improper  location  of  train  pipe  and  angle  cock  brings  about  a 
(ondition  which  is  fully  as  bad  as  pulling  the  cars  apart  without 
uncoupling  hose  by  hand.  The  standard  22-in.  hose  is  of  sufficient 
length  if  the  angle  cock  and  train  pipe  are  located  as  per  M.  C.  B. 
recommended  practice.  If,  however,  the  train  pipe  is  located  over 
13  ins.  away  from  center  line  of  car  and  the  angle  cock  vertical, 
the  distance  is  greatly  increased,  and  when  the  slack  is  taken  out 
of  the  couplers  the  hose  is  ruptured  on  account  of  excessive  strain. 
This  is  a  condition  which  should  receive  immediate  attention. 

On  account  of  excessive  damage  to  base  at  the  nipple  end.  your 
committee  has  considered  it  best  to  increase  the  inside  diameter 
VS^  in.  This  will  not  increase  the  cost  of  manufacture  to  any  great 
extent,  and  the  increased  size  will  not  bring  the  cost  above  hose 
manufactured  with  enlarged  ends.  This  will  give  a  little  larger 
diameter  at  the  nipple  end,  where  it  is  greatly  needed. 

Particular  attention  is  also  called  to  the  damage  which  is  done  to 
the  inner  tube  by  improper  mounting  of  hose.  Air  machines  for 
mounting  hose,  if  not  properly  made,  do  great  damage  to  the  inner 
tube.  It  is  also  very  important  that  the  hose  be  so  applied  to  cars 
that  the  heads  will  register  properly  when  they  are  coupled.  If  it 
is  necessary  to  twist  them  in  order  to  couple,  the  danger  from  burst 
hose  is  greatly  increased  on  account  of  the  liability  of  hose  bursting 
when  the  slack  is  taken  up  on  the  train. 

Tliere  are  a  great  many  other  points  which  might  be  touched  on 
in  connection  with  the  abuse  of  air-brake  base,  but  your  committee 
does  not  feel  it  necessary  to  call  attention  to  these  minor  details, 
as  everyone  should  be  thoroughly  familiar  with  them.  It  requires 
close  attention  on  the  part  of  shop  men  and  inspectors  to  see  that 
hose  receives  proper  treatment. 

Specifications  and  test  for  air-brake  hose  were  adopted  as  recom- 
mended practices,  advanced  to  standard  in  1903.  These  specifica- 
tions are  herewith  modified  as  follows: 

(1)  All  air-brake  hose  must  be  .soft  and  pliable,  and  not  less 
than  two-ply  nor  more  than  four-ply.  They  must  be  made  of  rubber 
and  cotton  fabric,  each  of  the  best  of  its  kind  made  for  the  purpose ; 
no  rubber  substitutes  or  short-fiber  cotton  to  be  used. 

(2)  The  tube  must  be  hand-made,  compased  of  three  calendars  of 
rubber.  It  must  be  free  from  holes  and  imperfections,  and  in  join- 
ing must  be  .so  firmly  united  to  the  cotton  fabric  that  it  cannot  be 
separated  without  breaking  or  splitting  the  tube.  The  tube  must  be 
of  such  composition  and  so  cured  as  to  successfully  meet  the  re- 
quirements of  the  stretching  test  given  below.  The  tube  to  be  not 
less  than  3-32  in.  thick  at  any  point. 

(3)  The  canvas  or  woven  fabric  used  as  wrapping  for  the  hose 
to  be  made  of  long-fiber  cotton,  loosely  woven,  and  to  be  from  .38 
to  40  ins.  wide,  and  to  weigh  not  less  than  20  and  22  oz.  per  vard. 
respectively.  The  wrapping  must  be  frictioned  on  b<ith  sides,"  and 
must  have,  in  addition,  a  distinct  coating  or  layer  of  gum  between 
each  ply  of  wrapjiing.  The  canvjis  wrapping  miist  b«'  applied  on  the 
bias.  Woven  or  braided  covering  should  be  so  loose  in  texture  that 
the  rubber  on  either  side  will  be  firmly  united. 

(4)  The  cover  must  be  of  the  .same  quality  of  gum  as  the  tube, 
and  must  not  be  le.s.s  than  1-16  in.  thick. 

(5)  Hose  is  to  be  furnished  in  22-in.  length.s.  Variations  exceeding 
V4  in.  in  length  will  not  be  permitted.  Rubber  ca|is  not  less  than 
1-10  in.  nor  more  than  %  in.  nmst  be  vulcanized  on  ea<'h  end. 

(6»  Hose  must  be  furnished  in  22-in.  lengths.  Variations  ex- 
(•eeding  14  in.  above  or  below  this  will  not  be  accepted.  Tlie  inside 
diameter  must  not  be  le.ss  than  1%  ins.  nor  more  than  1  7-16  ins., 
nor  must  the  outside  diameter  exceed  2  iiLs.  Hose  must  be  smooth 
and  regular  in  size  thnnighout  its  entire  length,  except  at  a  point 
211.  ins.  from  either  end.  where  the  inside  calen<lar  of  rubber  may 
be  increa.sed  1-16  in.  for  a  di.stance  of  14  in.  toward  either  end  and 
then   tapering  to  the   regular  diameter. 

(7»  Each  length  of  hose  miust  have  vulcanized  to  it  a  badge  of 
white  or  red  rubber,  as  shown.  On  the  top  of  the  badge  the  name 
of  the  purcha.ser.  on  the  bottom  the  maker's  name,  on  the  left-hand 
end  the  month  and  the  year  of  manufacture,  and  on  the  right-hand 
end  the  serial  number  and  the  letters  ''M.  C.  B.  Sta."  The  letters 
and  figures  must  be  clear  and  distinct,  not  less  than  3-16  in  in 
height,  and  stand  in  relief  not  less  than  1-32  in.,  so  that  they  can 
l>e  removed  by  cutting  without  endangering  the  cover.  Each  lot 
of  200  or  le.ss  must  hear  the  manufacturer's  serial  number,  com- 
mencing at  1  on  the  first  <if  the  .vear  and  continuing  conserntivelv 
until  the  end  of  the  year. 

For  eaeh  lot  of  200.  one  extra  hose  must  be  furnishe<l  frei»  of  cost 

(8)    Test  hose  will  be  subject  to  the  following  tests: 

Bl  RSTINti  TEST. 
The  hose  -selected  for  test  will  have  a  seiti<m  5  ins.  long  cut  from 
one  end.  and  the  remaining  17  ins.  will  then  be  subjected  to  a 
h.vdraulic  pressure  of  100  lbs.  per  square  inch,  under  which  pressure 
it  must  not  expand  more  than  14  in.  nor  develop  anv  small  leaks  or 
defects.  The  section  will  then  be  subjected  to  a  hydraulic  pressure 
of  400  lbs.  per  square  inch  for  10  minutes,  without  bnrsting. 
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KKICTION    TEST. 

A  section  1  iu.  long  will  be  taken  from  the  5-in.  piece  previously 
nit  off,  and  the  quality  of  the  friction  determined  by  suspending  a 
L'O-lb.  weight  to  the  .separated  end,  the  force  being  applied  radially, 
and  the  time  of  unwinding  must  not  exceed  8  ios.  in  10  minutes. 

STKETCHIKG    TEST. 

_  Another  section  1  in.  long  will  be  cut  from  the  balance  of  the 
;»-in.  piece,  and  the  rubber  tube  or  lining  will  be  separated  from  the 
ply  and  cut  at  the  lap.  Marks  2  ias.  apart  will  be  placed  on  this 
section,  and  then  the  section  will  be  quickly  stretched  until  the 
marks  are  8  ins.  apart,  and  immediately  released.  The  section  will 
then  be  re-marked  as  at  first  and  stretched  to  8  ins.,  and  will  re- 
main so  stretched  10  minutes.  It  will  then  be  released,  and  10 
ininute.s  later  the  distance  between  the  marks  last  applied  will  be 
measured.  In  no  cii.se  must  the  test  piece  break  or  show  a  per- 
mament  elongation  of  more  than  \i  in.  between  the  marks  last 
applied.  Small  strips  taken  from  the  cover  or  friction  will  be  sub- 
jected to  the  same  tests. 

(i))  If  the  test  hose  fails  to  meet  the  required  tests,  the  lot  from 
which  it  was  taken  may  be  rejected  without  further  examination 
and  returned  to  the  manufacturer,  who  .shall  pay  the  freight  charges 
in  both  directions.  If  the  test  hose  is  satisfactory,  the  entire  lot 
will  be  examinetl,  and  those  complying  with  the  specificatioas  will 
be  accepted. 


EXHIBITS   AT   THE   CONVENTIONS. 


M.\STKU    MEtUANIts'    AND    MASTEB    CAB    BUILDEKS'    ASStKlA  1 


WHAT  IS  THE  BEST  PREVENTIVE  OF  ItUST  ON  STEEL 

CARS? 


COMMITTEE ir.     8.     UAVW.VBU,    J.     S.     I.ENTZ,     W.     «;.     (iOKBELL,    T.     II. 

RUSSUM,    C.    E.    FULLER. 

1.  For  New  Vam. —  (o)  The  steel  should  be  thoroughly  cleaned 
of  all  rust  and  furnace  scale  before  the  car  is  asjsembled.  (6)  All 
joints  before  assembling  should  be  thoroughly  coated  with  coal  tar. 
(t)  After  car  is  a.ssembled  all  grease  should  be  thoroughly  removed 
from  the  steel  and  same  given  a  good  coat  of  carbon  or  graphite 
paint  on  the  outside  and  underneath,  and  the  inside  a  heavy  coat  of 
•  iiide  petroleum,  coal  tar  applied  hot.  or  some  similar  sulxstance. 
\<l)  The  outside  to  be  given  a  second  coat  of  graphite  or  carbon 
paint,  as  may  be  desired. 

'JL  For  Old  Cars.- — («)  .Ml  scale  and  rust  should  be  removed 
wherever  it  appears  on  the  car,  by  steel  brushes  or  scrapers,  and  in 
(he  case  of  the  inside  of  the  car  by  any  of  the  above  methods  or  by 
the  use  of  pneumatic  hammers  or  mauls.  (6)  After  all  .scale  and 
rust  have  been  removed  the  car  should  be  thoroughly  cleaned  with 
stoel  scrapers  or  wire  brushes  and  blown  out  with  air,  in  order  to 
pre.sent  a  clean  surface  for  the  paint.  (c»  The  methods  of  painting 
ri'commended  for  new  nixs  should  be  followed  out  in  the  case  of  old 
cars,  after  a  clean  surface  is  obtained. 

H,  As  some  of  the  mast  prolific  causes  of  deterioration  of  steel 
'•nra  are  the  loading  of  same  with  hot  billets,  the  luse  of  mauls,  bars, 
uic.,  on  the  outside  to  assist  in  the  unloading  of  cars,  and  the  allow 
ing  of  cars  loaded  with  soft  coal  to  stand  a  long  time  with  the  loaa 
»fl  same,  it  is  recommended  that  stei>s  be  taken  to  do  away  with 
niese  pnutices  as  much  as  possible. 

Your  committee  believes  that  if  the  above  recommendations  are 
followed  out.  and  if  care  is  taken  to  re[Kiint  the  outside  of  and 
underneath  cars  at  least  every  eighteen  months  or  two  years,  coat- 
ing the  insi<le  witli  crude  petroleum  or  coal  tar  about  once  a  year, 
excellent  results  will  be  obtained. 


SUBJECTS. 


tOM.MirrEE     J.    r.   CirAMHKULAIN,  I'.  A.   S(III{(»YEK,  J.   H.   LENTZ. 

HUl   <«>MM1TTEK    WORK    DUKIWti    1IK)4-'0r». 
I       'I'he  tise  of  stoel  in  i)a.s.senger  rur  <onslructif>ii. 
Vnur   committee   is   informed   that   an   individual    piijier    will    Ije 
presented  at  the  convention  on  (he  al»ove  subject,  an»l  believes  it  is 
of  snfhch^nt  importance  to  refniire  further  investigation  by  a  com- 
mittee of   the  association. 

2.      Specitii-ations  and  tests  for  bolsters,  brake  beams,  etc. 

This  a.ssociation  has  just  installed  at  Purdue  University,  La- 
fayette, Ind.,  a  drop-test  machine  for  M.  C.  B.  couplers.  Tlie  ma- 
chine is  available  for  testing  other  parts  of  cars,  and  it  is  suggested 
that  we  make  use  of  our  property  to  study  the  question  of  specifi- 
cation and  tests  for  bolsters,  brake  beams  and  such  other  car  details 
as  require  te.st.s  of  that  character  to  determine  their  strength  and 
efficiency. 

8.     Grain  doors. 

The  Central  Traffic  .^sociation  has  suggested  the  adoption  of  a 
suitable  grain  door  to  meet  the  requirements  of  large-capacity  cars. 
Your  committee  believes  the  subject  is  worthy  of  investigation. 

4.  Flexible  car  trucks  vs.  rigid  trucks. 

To  consider  what  flange  wear  of  wheels,  if  any,  is  reduced  over 
rigid  trucks,  and  what  difference,  if  any,  exists  as  to  absorption  of 
power. 

5.  Recent  designs  of  heavy  trolley-car  trucks. 

To  see  if  the  prevailing  combination  of  iron  and  wood  trucks  in 
passenger-car  service  cannot  be  superseded  by  a  lighter,  stronger 
and  cheaper  all-steel  truck. 

Ck     .\xles. 

To  investigate  the  practice  of  some  roads  of  turning  car  axles  so: 
iliat  there  is  n  shoulder  behind  the  wheel  hub,  which  hub  is  faced 
and  wheels  mounted  to  l-1fl  in.  of  this  shoulder,  it  being  claimed 
(ierallmenf  wj!l  oot  attend  a  loose  wheel  when  this  practice  is  fol- 

(To  Pe  continiiea.) 


Acme  Supply  Co.,  Chicago,  III. 

Adams  &  Westlake  Company,  The,  Chicago,  III. 

American  Balance  Valve  Company,  Jersey  Shore,  Pa. 

American  Brake  Shoe  and  Foundry  Company,  Mahwah.  N.  .1. 

American  Locomotive  Equipment  Company,  Chicago,  III. 

American  Steam  Gauge  and  Valve  Company.  Boston,  .Mass. 

Aurora  Metal  Company,  Aurora,  111. 

Baltimore  Railway  Specialty  Company,  Baltimore,  Md, 

Bettendorf  Axle  Company,  Chicago,  111. 

Bowser,  S.  F.,  &  Co.,  Fort  Wayne,  Ind. 

Buckeye  Steel  Castings  Company,  Columbus,  Ohio. 

Case  Manufacturing  Company,  Columbus,  Ohio. 

Chicago  Car  Heating  Company,  Chicago,  111. 

Chicago  Pneumatic  Tool  Company,  New  York. 

Cleveland  Car  Specialty  Company.  Cleveland,  Ohio. 

Columbus  Steel  Rolling  Shutter  Co.,  Columbus,  Ohio. 

Commonwealth  Steel  Company,  St.  Louis,  Mo. 

Consolidated  Car  Heating  Company,  Albany,  N.   Y. 

Consolidated  Railway  Electric  Lighting  and  Equipment  Couip 
New  York. 

Corrington  Air  Brake  Company,  Matteawan,  N.  Y. 

Crandall,  Packing  Co.,  Palmyra,  N.  Y. 

Crane  Company,  Chicago,  111. 

Crosby  Steam  Gauge  and  Valve  Company,  Boston.  Mass. 

Damascus  Brake  Beam  Company,  St.  LouLs,  Mo. 

Davis  Pressed  Steel  Company,  Wilmington,  Del. 

Dickinson,  Paul,  Chicago,  111. 

Dixon  Crucible  Co.,  Jersey  City,  N.  J. 

Drouve  G.,  Co.,  Bridgeport,  Conn, 

Duner  &  Co.,  Chicago. 

Fabrikoid  Company,  Newburgh.  N.  Y. 

Fairbanks  Company.  New  York. 

B^airbanks.  Morse  &  Co.,  Chicago,  111. 

Farlow  Draft  Gear  Company,  Baltimore,  .Md. 

Federal  Company,  Chicago,  111. 

Federal  Manufacturing  Company,  Cleveland,  Ohio. 

Flannery  Bolt  Company,  Pittsburgh,  Pa. 

Forsyth  Bros.  Company,  Chicago.  III. 

Franklin  Manufacturing  Company,  Franklin,  Pa. 

Franklin  Railway  Supply  Company,  Franklin,  I'a. 

(iarlock  Packing  Company,  New  York. 

(Jisholt  Machine  Company,  Madison,  Wis. 

Gold  Car  Heating  and  Lighting  Company,  New  York. 

Gould  Coupler  Company,  Depew,  N.  Y. 

Ilammett,  M.  C,  Troy,  N.  Y. 

Handy  Car  Equipment  Company,  Chicago,  111. 

Ilayden  Manufacturing  Company,  N.  L.,  Columbus,  Ohio. 

Holland  Company    Chicago,  111. 

Homestead  Valve  Manufacturing  Company,  Homeslead.  Pa. 

Illinois  Malleable  Iron  Company.  Chicago,  111. 
Johns-Manville  Company,  New  York, 

Kennicott  Water  Softener  Company,  Chicago,  111. 

Keystone  Drop  Forge  Works,  Chester,  Pa. 

Kindl  Car  Truck  Company,  Chicjigo,  111. 

Kinnear  Manufacturing  Co.,  Columbus.  Ohio. 

Lodge  &  Shipley  Machine  Tool  Company,  Cincinnati,  Ohio. 

Manning,  Maxwell  &  Moore,  New  York. 

Manufacturers'  Railway  Supply  Company,  Chicago,  III. 

Martin  Car  Heating  Company,  Chicago,  111. 

Mason  Regulator  Company,  Boston,  Mass. 

McConway  &  Torley  Company,  Pittsburgh,  I'a. 

McCord  &  Co.,  Chicago,  111. 

Merritt  &  Co.,  Philadelphia,  Pa. 

Metal  I'lated  Car  and  Lumber  Company,  New  York. 

Michigan  Lubricator  Company,  Detroit,  Mich. 

Midland  Railway  Supply  Company,  Chi<'ago,  111. 

Modern  Tool  Company,  Erie,  Pa. 

Moran  Flexible  Joint  Company,  Louisville,  Ky. 

National  Car  Coupler  Company,  Chicago,  III. 

National  Lock  Washer  Company.  Newark,  N.  J. 

National  Malleable  Iron  Company,  Cleveland,  Ohio. 

Norton,  A.  C,  Boston,  Mass. 

Norton  Emery  Wheel  Company,  Worcester,  Mass. 

Pearson  Jack  Comjiany.  Boston,  Mass. 

Peckham  Manufacturing  Company,  New  York. 

Pierce,  Charles  F.,  New  York. 

Pittsburgh  Spring  and  Steel  Company,  Pittsburgh,  Pa. 

Pyle  National  Electric  Headlight  Company,  Chicago,  III. 

Rand  Drill  Company,  New  York. 

Safety  Car  Heating  &  Lighting  Co.,  New  York. 

Schoen  Steel  Wheel  Company,  Pittsburgh,  Pa. 

Simplex  Railway  Appliance  Company,  Ilammond.  Ind. 

Standard  Car  Truck  Company,  Chicago.  111. 

Standard  Coupler  Company,  New  York. 

Star  Brass  Manufacturing  Company,  Boston,  Mass. 

Sterlingworth  Railway  Supplj'  Company,  Philadelphia,  Pa. 

Symington  Company,  T.  H.,  Baltimore,  Md. 

Underwood  &  Co.,  H.  B.,  Philadelphia,  Pa. 

United  States  Metal  and  Manufacturing  Company,  New  York. 

Waugh  Draft  Gear  Company,  Chicago,  111. 

Walworth  Manufacturing  Co.,  Boston,  Mass. 

Western  Railway  Equipment  Company,  St.  Louis,  Mo, 

Western  Tube  Company,  Kewanee,  111. 

Wells,  F.  L.,  Chicago,  111. 

Westinghouse  .\ir  Brake  Company,  Pittsburgh.  Pa. 

Wheel  Truing  Brake  Shoe  Compapy,  Petrolt,  >Iic|), 

Wood,  O.  S.,  Chicago,  111. 


Aj.,    ST,  1904. 
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TURNING  TIRES  AND  FINISHING  PISTON  RODS. 

To  Tire  Editor  : 

Some  months  ago  you  printed  a  .statement  of  the  time  con.simied 
in  turning  locomotive  tires  in  the  shojKs  of  the  Chicago  Great 
Western  Railway  to  the  effect  that  three  pains  were  turned  per  day; 
hut  j'ou  did  not  state  the  number  of  hours.  A  pair  of  5G-in.  flanged 
tires  have  been  turned  in  the  Union  Pacific  shops  at  Omaha,  in 
1  hour,  45  minutes,  including  the  time  from  picking  them  up  to 
x'tting  them  down    finished. 

An  exten-sion  piston  rod  is  centered,  straightened,  roughed,  ffb- 
i  !»m1  and  threaded,  for  $2.G0. 

Tires  are  bored  for  30  cents  each,  including  the  time  required 
'•  •  handling. 

Tliese  figures  may  interest  your  readers. 

Geo.  W.  Thompson. 

These  figures  will  interest  our  readers.  We  shall  be  glad  to 
■  'ow  of  records  as  good  or  better. — Editor. 


ENGINE  FAILURES. 


THE  Editor: 
Ihe  editorial   in   your   May  number  entitled,   "What   Are   Your 
'  omotives  Doing?"  the  remarkable  series  of  letters  in  your  .Tune 
:alH>r  on  the  subject  of  overloading  locomotives  and  your  rofer- 

•  '^8  to  foreign  practice  in  the  matter  of  preventing  engine  failures 
^'<1  me  to  send  you  a  statement  covering  our  failure  reiwrt  for  the 

■nth  of  April. 

With  power  in  good  order  the  cost  of  operation  mu.st  necessarily 

materially  decreased.     I  believe,  as  suggested  by  you,  that  with 

>t-cla.ss  supervision  in  the  care  of  locomotives,  the  failures  can 

li'.»«sened  quite  materially   and    in    fact   done   away   with    alto- 

'iher,  more  especially  delays  that  originate  from  steam  failures 

•ustHl  from  so  called  "poor  fuel."       We  do  not  experience  a  failure 

'•>in  this  particular  caiuse  from  one  month's  end  to  the  other  and 

•  fact  we  have  not  had  a  steam  failure  that  can  be  attributed  to 
•"'^tiuality  of  the  coal  in  the  last  two  years. 


The  following  comparison  may  interest  the  readers  of  the  .\MEK- 
ICAN  Emgimker  and  Kailroad  Journal: 

RECORD  OF  ENGINE  FAILURES,  MONTH  OF  APRIL.  1904. 

Delay. 
Date     Eng.     Train     Location     Engineer     Urs.  Miu.  Cause. 

2dth       63  8  On  run       0       20  Steam  pipes 

leaking. 

CLASSIFICATION    OF   FAILURES. 
Steam    failures,  i^  .v.-.  .4  ••*•<'  "* 


*  A.^  «'•  «  <  %'»  m._M 


Total. 


1 

0 

0 

20  min. 

None 

20  min. 

None 

94,570 

96,372 

94,670 

96,372 

232,730 

2.804 

83 


Unavoidable    failures ^ . ; ; 

Could  have  been  avoided 

Employes  disciplined  for  failures. 

Total  delays  all  failures.  .  . ...  ....  .  ...y> 

Total  number  tons  reduced. .. ; . ...... .« 

Average  delay  per  failure 

Average  number  tons  reduced  per  failure ...•.'. 

Mileage   passenger   engines ..^W.4'« 

Mileage  freight  engines ..,^... * . . . .-•  ^«  ....,•'.>.*. 

Miles  run  per  failure,  passenger.  . . . ;....-..... 

Miles  run  per  failure,  freight 

Total  mileage,  all  engines 

Average  monthly  mileage,  all  classes 

Number  engines  in  service 

COMPARISON. 

Apl.  '04.  Mch.  '04.  Apl.  '03. 

Total  number  failures 1  7  14 

Total  delays  all  failures .^,«... ...  20m.  20b.  40m.  58h.  45m. 

Total  number  tons  reduced None.  5,730  957 

Average  delay  per  failure 20m.  2h.  37m.  4h.  12m. 

Average  number  tons   reduced   per  fail- 
ure  i..... ....  None.  819  68 

Mileage   passenger  engines.  ...i..'..>^. .  94,570  92,360  77,661 

Mileage   freight   engines ,,..  .  9<3,372  89.531  116,900 

Miles  per  failure,  passenger. ...,,.....  94,570  92.360  12,943 

Miles  run  per  failure  freight.......;..,.  96,372  12.790  14,375 

Total  mileage,   all  engines .iv  232,730  222,507  227,473 

Average    monthly    mileage,     all     classes 

service 2,804  2,589  2.774 

Number  engines  in  service 83  77  82 

Engine  failures  may  be  reduced  by  close  attouticm  and  hard  work, 
but  the  results  pay  for  the  effort.  ■«.'   : 

General  Master  Mechanic. 


186,000  GALLONS  OF  WATER   AND  TONS  OF  SCALE. 


To  the  Editor : 

On  a  trunk  line  connecting  New  York  with  Chicago  there  is 
a  water  station  where  it  is  estimated  180,000  gallons  of  water  are 
used  in  every  twenty-four  hours.  This  water,  according  to  analysis, 
contains  34.G7  grains  per  gallon  of  solid  material,  of  which  31.77 
grains  areXcale-making.  This  means  that  in  every  thousand  gallons 
of  wat^ there  are  4.54  lbs.  of  scale-making  material,  and  in  18G,- 
000  gallons  there  would  be  844.44  lbs.  In  one  month  of  thirty  days 
this  would  amount  to  over  twelve  and  one-half  tons  of  .scale-making 
material  going  into  locomotive  boilers,  and  month  after  montli  at 
this  point  tons  of  scale-making  salts  find  their  way  into  the  en- 
gines which  take  water  at  that  place. 

The  above  illustration  of  the  amount  of  scale-making  material 
a  bad  water  contains  is  not  by  any  means  extravagant,  as  there 
are  numerous  waters  containing  a  far  higher  percentage. 

A  locomotive  costs  on  an  average  $15,000  and  for  such  an  ex- 
pensive machine  there  should  be  nothing  but  the  best  treatment, 
not  only  in  regard  to  its  handling,  but  also  in  the  selection  of  its 
food  and  drink,  which  is  the  coal  and  water,  which  should  be  srif^ 
ficiently  pure  to  get  the  best  results;  for  like  a  human  being  a  large 
percentage  of  impurities  cause  the  machine  to  clog  up,  with  various 
complications  setting  in.  such  as  corroded  slu'cts.  .scale-covered  tubes, 
with  other  internal  complications,  from  which  this  valuable  piece  of 
apparatus  is  put  out  of  business  and  shopped  for  repairs. 

It  is  estimated  that  the  average  locomotive  uses  5,000,000  gal- 
lons of  water  per  year.  As  such  an  enormous  amount  of  material 
is  used  it  would  seem  as  though  it  ought  to  have  the  most  careful 
study  as  regards  its  action  in  the  locomotivp  boiler  from  the  point 
of  view  of  economy  and  efficiency. 

The  action  of  the  different  impurities  in  tlie  water  are  somewhat 
similar  io  the  action  of  different  drugs  on  the  system,  some  causing 
more  trouble  than  others.  The  incrusting  solids  are  calcium  car- 
bonate, calcium  sulphate,  cah-ium  chloride,  magnesium  carl>onHte. 
magnesium  sulphate,  magnesium  chloride,  iron,  alumina  and  silica. 
Tlie  calcium  carbonate,  magnesium  carbonate,  iron  alumina  and 
silica  give  a  mud  or  sludge  in  the  boiler.  Tlie  calcium  sulphate 
and  magnesium  sulphate  and  chloride  give  a  hard  scale.  Tlie  last 
two,  however,  must  be  first  decomposed  and  changed  to  magnesium 
oxide.     The  calcium  chloride  and  magnesium  chloride  are  corrosive 
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solids.  The  non-crusting  solids,  alkali  sulphate,  alkali  chloride, 
alkali  carbonate,  are  only  troublesome  when  present  in  too  large 
quantities  when  they  produce  foaming.  The  alkali  carbonate,  if 
present  in  small  amounts,  is  helpful  by  neutralizing  the  action  of 
the  scale-making  salts  by  changing  them  to  carbonate  when  they 
are  precipitated  as  a  light  mud. 

For  a  great  many  years  it  has  been  fully  realized  that  some- 
thing ought  to  be  done  to  put  off  or  alleviate  the  laying  aside  of 
this  august  patient,  the  locomotive,  in  the  erecting  shop,  either  for 
temporary  or  general  repairs.  Consequently  large  doses  of  various 
salts  and  concoctions  have  been  forced  into  the  internal  organs  of 
this  faithful  but  much  abused  locomotive  by  the  most  unexpected 
way  through  the  tank  in  which  these  various  salts  are  dissolved  and 
in  an  unexpected  manner  they  are  led  by  the  injector,  which  by 
suction  rushes  the  dissolved  soda-ash  or  other  salt  into  the  pres- 
ence of  its  foes,  calcium  carbonate,  calcium  sulphate,  calcium  chlor- 
ide, magnesium  carbonate,  magnesium  sulphate  and  magnesium 
chloride,  and  then  the  fight  is  on.  Molecules  of  soda-ash,  which 
is  carbonate  soda,  attack  molecules  of  sulphate  of  lime  and  form 
molecules  of  sulphate  of  soda  and  carbonate  of  lime.  The  former 
salt,  sulphate  of  soda,  is  harmless  unless  in  large  quantities  and 
goes  out  of  sight  in  the  water.  The  carbonate  of  lime  is  light  and 
can  be  blown  out  and  docs  not  cause  as  much  trouble  as  sulphate 
of  lime.  In  this  fight  other  scale-making  salts  are  attacked  and 
changed  from  scale-making  and  corrosive  to  much  less  harmful 
salts.  These  different  molecules  of  calcium,  magnesium,  carbonic 
acid,  sulphuric  acid,  hydrochloric  acid,  were  troublesome  in  their 
former  combination  as  carbonates,  sulphates  and  chlorides  of  cal- 
cium and  magnesium,  yet,  in  the  presence  of  soda-ash,  which  is  a 
purifier,  and  at  high  temperature  as  in  the  locomotive  boiler,  it 
tears  apart  and  forms  new  compounds  which  are  not  as  dangerous 
and  troublesome  to  the  engine  and  helps  to  keep  oS  the  fatal  sick- 


ness caused  by  the  scale  which  is  being  taken  in  by  the  sev.  \\ 
thousand  gallons  of  water  used  each  day.  In  the  water  menti.  (] 
above,  1,000  gallons  contained  4.54  lbs.  of  scale-making  material,  ,j 
in  the  186,000  gallons  used  in  one  day  it  equaled  844.44  lbs.,  w"  h 
in  one  month  of  thirty  days  amounted  to  12 1^  tons.  If  trei,  d 
before  it  entered  the  boiler,  probably  about  3.7  lbs.  per  1,000  gal!  ;, 
G88.2  lbs.  for  the  186,000  gallons  and  about  10  tons  for  the  mo  t. 
of  scale-making  material  would  be  removed. 

It  would  seem,  therefore,  that  the  treatment  of  water  btn  e 
allowing  it  to  enter  the  locomotive  boiler  would  be  economical  J 
secure  greater  efficiency  for  the  engine. 

As  was  said  before,  it  has  been  estimated  that  the  avei  a' 
locomotive  uses  5,000,000  gallons  of  water  a  year.  Supposing  ^ 
water  used  contained  on  an  average  7,  14,  21,  28,  35  and  42  gr;i  ,s 
per  gallon  of  scale-making  material,  which  would  equal  for  <? 
year,  5,000,  10,000,  15,000,  20,000,  25,000  and  30,000  lbs.  to  e 
blown  out,  washed  out  or  left  behind  to  cover  the  inside  of  .:,e 
boiler.  The  blowing  and  washing  out  cost  money  and  time  and  .  .e 
scale  formed  on  the  tubes  and  boiler  necessitates  the  use  of  lar-T 
amounts  of  fuel  and  thereby  increased  expense.  It  has  been  .s.id 
one-sixteenth  of  an  inch  of  scale  on  the  inside  of  a  boiler  nece.  i- 
tates  the  consumption  of  12  per  cent,  more  fuel  to  generate  liie 
same  amount  of  steam,  one-quarter  of  an  inch  of  scale  requires  18 
per  cent,  more  fuel,  while  three-quarters  of  an  inch  of  scale  cau:  .s 
i  loss  of  90  per  cent,  of  fuel. 

The  above,  i  only  partially  true,  in  actual  practice  would  iidt 
only  be  expensive,  but  tend  toward  overloading  the  digestive  a|)- 
paratus,  and  u  the  coal  was  as  poor  as  some  I  have  analyzed  it 
would  tend  to  produce  a  case  of  acute  dyspepsia  in  the  firebox, 
which,   while     causing  only     temporary     troubles,  yet    cannot  Ik- 

lost  sight  of. 

W.  B.  Landon, 
Meadville,  Pa.  Chemist  Erie  Railroad. 

\ ■ _,^,,^ 


NEW  LCX:OMOTIVE  AND  CAR  SHOPS. 


McKees  Rocks,  P.\. — Pittsbubu  &  Lake  Erie  Railboad. 


VII. 


DISTWBUTION   OF   POWEB. 

As  Stated  in  one  of  the  earlier  numbers  of  this  series  of 
articles,  elaborate  provisions  were  made  for  the  distribution 
of  power  to  the  various  shop  buildings  of  the  McKees  Rocks 
shops  by  electrical  transmission.  It  is  thought  that  the  many 
special  features  and  radical  departures  from  former  practice 
involved  in  this  installation  will  be  of  more  than  usual  in- 
terest, and  the  plans  are  herein  carefully  reviewed.  The  details 
of  the  electrical  system  of  distribution  are  very  completely 
showa  on  the  accompanying  diagram. 

The  incandescent  lights  and  the  constant-speed  motors  for 
certain  of  the  machine  tools,  the  cranes,  and  for  the  heating, 
ventilating  and  blast  fans,  are  operated  at  240  volts.  The  arc 
lights,  as  was  noted  in  the  article  on  the  power  bouse  (May, 
1904,  page  173),  are  operated  at  120  volts,  which  necessitated 
the  installation  of  a  3-wire  system  and  rotary  balancer. 

The  machine  tools,  which  are  driven  by  variable-speed 
motors,  on  the  multiple  voltage  system,  are  divided  up  into 
three  groups,  the  division  being  such  that  each  group  requires 
about  the  same  amount  of  power  and  is  on  a  separate  circuit. 
The  advantage  of  this  is  that  if  anything  should  get  out  of 
order  on  one  of  these  circuits  only  one-third  of  the  tools  in 
the  shop  will  thus  be  affected,  and,  moreover,  the  difficulty  can 
be  more  easily  located  than  if  all  the  tools  were  on  the  same 
circuit. 

The  wires  are  carried  from  the  switchboard  in  the  power- 
house \o  the  long  wire  duct  or  tunnel  in  the  machine  shop, 
through  terra  cotta  conduits.  The  location  of  these  conduits, 
as  well  as  the  wire  tunnel  and  also  of  the  wire  boxes,  which 
lead  from  the  tunnel,  are  shown  on  the  floor  plan  of  the  ma- 
chine and  erecting  shop,  which  was  presented  on  page  454  of 
thj  December.  1903,  issue.    This  long  wire  tunnel,  which  ex- 


tends the  full  length  of  the  machine  shop,  is  3  ft.  6  ins.  wide, 
4  ft.  deep,  and  its  walls  and  floor  are  of  concrete.  At  eveiy 
8  ft.  3  ins.  along  each  side  of  the  tunnel,  two  wooden  blocKH 
are  built  into  the  concrete,  one  near  the  top  and  the  other  near 
t^e  bottom  of  the  wall.  Upright  planks  are  fastened  to  the.'-f 
blocks  and  carry  the  wrought-iron  clamps  for  supporting  tli>' 
wires.  The  wires  for  the  arc  and  incandescent  lighting  av 
supported  on  one  side  of  the  tunnel,  and  those  for  the  machine 
tool  motors  and  power  on  the  other  side. 

The  wire  boxes,  which  lead  from  the  tunnel  and  which  carry 
the  wires  for  the  machine  tool  motors  and  incandescent  lights, 
are  12  ins.  wide  and  5  ins.  deep.  Their  centres  are  only  5  tt. 
6  ins.  apart,  and  they  extend  crosswise  of  the  machine  shci' 
for  its  full  width.  Those  wire  boxes  on  each  side  of  the  coi 
umns,  which  support  the  roof  trusses,  extend  into  the  erectin.; 
shop,  and  are  stopped  off  about  opposite  the  middle  of  the  pit- 
The  construction  of  the  wire  boxes  is  described  and  illustrat-  i 
in.  connection  with  the  description  of  the  machine  shop  flo« : 
in  the  December,  1903,  issue,  pages  455-456. 

The  wires  to  each  tool  are  carried  through  the  wire  box 
in  insulated  pipe  (loricated  conduit).     The  wiring  was  doi 
after  the  floor  was  laid  and,  as  the  tunnel  is  not"  very  wide  ai 
the  pipes  would  of  course  have  to  be  put  in  from  that  end, 
was  necessary  to  put  them  in  in  5-ft.  lengths  and  couple  < 
enough  of  these  lengths  to  reach  the  desired  point.    An  elbc 
was  then  put  down  through  a  hole  in  the  floor  and  connect- 
to  the  end  of  the  pipe.    The  pipe  was  guided  into  the  elbow  1 
passing  a  piece  of  rope  of  about  the  same  diameter  as  ti 
inside  of  the  pipe  through  the  elbow  and  drawing  the  rope  in' 
the  pipe  a  short  distance  by  means  of  a  "snake."    The  straig! 
lengths  of  pipe  were  coupled  together  quite  securely,  but  ti 
elbow    was    not  tightly  secured,  so   that    If    at    any  time 
was  desired  to  remove  the  pipe  it  could  easily  be  disconnect* 
at  the  elbow  and  then  removed  piece  by  piece.     The  pipes  ' 
the  variable-speed  motors  each  contain  six  wires,  four  for  tl 
multiple  voltage  system  and  two  for  the  incandescent  light 

In  locating  the  machine  tools  in  the  machine  shop  no  attei 
tion  was  paid  to  the  location  of  the  wire  boxes-     When  th' 
tools  were  connected  up  it  was  found  that  owing  to  the  shot 
distance  between  the  wire  boxes  the  wires  in  all  cases  coul^ 
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be  brought  through  the  floor  at  about  the  right  spot,  to  be  most 
convenient. 

This  method  of  wiring  the  machine  tool  motors  has  several 
advantages.  The  wires  are  placed  under  the  floor,  where  they 
are  entirely  out  of  the  way  and  yet  are  easy  of  access  if  they 
need  attention,  ^ew  tools  can  readily  be  added  at  any  point 
in  the  shop  and  can  be  wired  without  tearing  up  the  floor. 

Each  tool  is  furnished  with  a  panel  board,  which  carries  the 
switch,  fuse  block,  circuit-breaker  and  a  plug  switch  for  an 
incandescent  light.  In  most  cases  the  controller  is  placed  on 
the  machine  tool  itself  at  the  most  convenient  point  for  the 
operator,  but  in  the  case  of  some  tools,  such  as  the  shapers, 
which  were  described  in  the  July,  1904,  issue,  page  261,  the 
panel  board  can  be  so  placed  that  the  controller  can  be  attached 
to  the  back  of  it  and  at  the  same  time  be  convenient  to  the 
operator.  As  it  is  very  seldom,  necessary  for  the  operator  to 
use  either  the  switch,  fuse  block,  circuit-breaker  or  plug  switch, 
the  panel,  when  it  contains  only  this  apparatus,  is  usually 
placed  in  an  out-of-the-way  position  where  it  will  not  interfere 
with  the  movements  of  the  operator  and  yet  be  close  to  the 
tool  so  that  it  can  readily  be  reached  if  necessary;  it  is,  of 
course,  also  placed  so  that  passers-by  will  not  carelessly  come 
in  contact  with  the  apparatus  on  it. 

The  use  of  these  panel  boards  is  to  be  preferred  to  the  prac- 
tice of  placing  the  above-mentioned  apparatus  on  the  frame  or 
bed  of  the  machine  tool.  It  presents  a  much  neater  appear- 
ance, allows  a  standard  arrangement  of  the  apparatus,  and 
simplifies  the  wiring.  The  panel  boards,  as  used  at  McKees 
Rocks,  are  of  a  very  neat  and  substantial  design,  and  are  so 
fastened  to  the  floor  that  they  are  very  stiff.  The  three  types 
of  panels  which  are  used  are  shown  in  the  accompanying  draw- 
ings. The  designs  of  the  panels  are  practically  the  same,  ex- 
cept that  there  is  a  difference  in  size  due  to  the  additional 
apparatus,  which  must  be  carried  in  some  instances. 

Panel  A  is  the  type  which  is  used  in  the  greater  number  of 
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the  others,  special  6-in.  floor  plates  are  used.    Such  a  p;  el  ig 

used  with  the  Pond  car  wheel  borer   (May,  1904,  page  93. 

which  has  an  auxiliary  motor  for  the  hoist,  and  also  w;  the 

Pond  72-in.  boring  mill   (May,  1904,  page  193),  which  1  ^  an 
auxiliary  motor  for  raising  and  lowering  the  cross  rail. 


4PSmfc/i 


Sltirltr-^ 


''Special  riorPuie 
6"Base 


TYPE  O. 


Drjf  Mapla  i^all panted 
dull  b/ocM  )  \ 


'xhu-^^^ 


,r=-3 

Huttipl*  Voffooe 
Controller 

' 
^ 

m  Ga.s  P,p'- 

►-. 


.^  1 


M    \m     ^ 


TYPE  A. 


TYPE  B. 


MACHINE      TOOL      PANEL      BOARDS      FOR      ELECTRICAL      APPARATUS. 


instances.  The  dry  maple  boards  are  fastened  to  the  wrought- 
iron  straps  which  are  bolted  to  the  pieces  of  l^^-in.  gas  pipe. 
The  pipes  are  flrmly  attached  to  the  floor  by  means  of  lV4-ln- 
standard  floor  plaies,  which  are  fastened  to  the  floor  by  four 
lag  screws.  The  opening  between  the  boards  at  the  top  Is 
closed  by  a  wooden  cap,  and  the  electrical  apparatus  is  located 
as  shown. 

Panel  B  is  practically  the  same  as  A,  except  that  it  is  ar- 
ranged to  carry  a  controller  on  one  side. 

Panel  C  is  used  with  tools  which  are  equipped  with  an  aux- 
iliary constant-speed  motor  in  addition  to  the  motor  for  the 
main  drive.  It  carries  in  addition  to  the  switch,  circuit-breaker 
and  fuse  block  for  the  main  motor  and  the  plug  switch  for  the 
light,  a  starter  and  switch  for  the  constant-speed  motor.  To 
insure  stiffness  for  this  panel,  which  is  considerably  larger  than 
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Circu it-breakers  are  placed  at  each  machine  tool  in  ord 
fully  protect  each  tool.  Where  this  is  not  done  and  only 
breaker  used  In  a  circuit  a  motor  might  become  dangeri 
overloaded  at  one  of  the  tools  and  the  tool  be  injured  wit 
overloading  the  circuit  enough  to  throw  out  the  breaker, 
ticularly  if  the  other  tools  on  the  circuit  happened  to  be 
ning  light  at  the  time. 

The  electrical  apparatus  on  the  panel  boards  was  selt 
with  a  view  to  strength  and  durability.  The  circuit-brea 
are  the  I.  T.  E.  type,  manufactured  by  the  Cutter  Manufa< 
ing  Company.  The  fuse  blocks  are  the  Noark  cartridge  i 
manufactured  by  H.  W.  Johns-Manville  Company,  New  Y 
The  switches  are  of  a  special  design,  and  were  made  by  -'^ 
W.  S.  Hill  Electric  Company. 

The  wiring  at  the  machine  tools,  from  the  panel  boar:  to 
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troller  and  motor,  has  been  very  nicely  taken  care  of, 

erves  special  notice.    The  wires  are  enclosed  in  loricated 
and  in  some  special  cases  In  a  flexible  conduit.     This 

-  them  and  keeps  them  outi  of  the  operator's  way  and 

esents  a  very  neat  appearance.     Although  the  panel 
controller  and  motor  are  in  most  cases  placed  at  dif- 

parts  of  the  tool  yet  the  wires  which  connect  them  are 
evidence  except  at  the  motor   connection.     The  pipe 

tarries  the  wires  is  painted  the  same  color  as  the  tool 

most  cases  is  so  placed  that  it  would  hardly  be  noticed 

attention  was  particularly  directed  to  it. 
iiiples  of  the  method  of  wiring  some  of  the  tools  and  of 

ation  of  the  panel  boards,  etc.,  is  quite  clearly  shown  on 
of  the  half-tones  which  were  used  in  illustrating  the 

of  articles  which  have  appeared  in  the  Amebican  En- 
;  on  "The  Application  of  Individual  Motor  Drives  to  Old 
ne  Tools  at  the  McKees  Rocks  Shops."    Fig.  22  on  page 
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jf  the  December,  1903,  issue  shows  quite  clearly  the  man- 

1  wiring  one  of  the  vertical  drill  presses.    The  panel  board 

not  be  placed  directly  over  the  wire  box,  and  the  pipe 

ining  the  wires  is  turned  to  the  left  after  it  comes  through 

■oor.    The  pipe  passes  from  the  back  of  the  panel  board 

ongside  the  motor  brackets  and  over  to  the  controller. 

vires  to  the  motor  pass  through  the  short  length  of  pipe 

^  is  connected  to  the  above  pipe  by  a  junction  box,  which 

•ated  directly  above  the  motor.    The  panel  board  is  the 

as  Type  A.    Another  panel  of  this  same  type  is  shown 

^ge  14  of  the  January,  1904,  issue  in  connection  with  one 

"  Blotters. 

^ther  example  of  the  wiring  is  plainly  shown  on  the  radial 
press,  Illustrated  on  page  54  of  the  February,  1904.  issue, 
^otor,  controller  and  panel  board(  are  all  carried  on  the 
'^'("iving  part  of  the  tool.  A  long  piece  of  flexible  conduit, 
^-  h  is  manufactured  by  the  Western  Electric  Company,  ex- 
*^- '"5  from  the  floor  to  a  junction  box,  from  which  pipes  lead 
to  'he  panel  board,  controller  and  motor.    On  Figs.  37  and  42, 


pages  88  and  89,  of  the  March,  1904,  issue,  the  wiring  of  two 
of  the  turret  lathes  is  partially  shown.  In  these  cases  flex- 
ible conduits  are  used  for  carrying  the  wires  from  the  con- 
troller to  the  motor.  Other  examples  of  wiring  are  shown  on 
the  driving  wheel  lathe,  page  129,  April,  1904,  issue,  and  on  the 
planers,  page  214,  of  the  June,  1904,  issue. 

In  the  boiler  shop  the  feed  wires  are  carried  overhead.  Most 
of  the  machine  tools  are  arranged  along  one  of  the  side  Walls, 
and  the  connection  to  these  tools  is  made  through  pipe  which 
passes  down  along  the  wall. 

LIGHTING. 

In  the  erecting  shop  arc  lights  are  hung  half  way  between 
the  pits,  alternating  one  at  each  side  of  the  bay;  also  one  arc 
at  every  third  truss  above  the  traveling  cranes.  In  the  machine 
shop  there  Is  a  row  of  arcs  down  the  middle  of  each  bay,  an 
arc  being  placed  in  every  other  space  between  roof  trusses. 
Alternate  spaces  are  used  in  the  two  bays.  In  the  boiler  shop 
arcs  are  placed  every  55  ft.  along  the  side  walls  and  in  the 
centre  of  the  shop.  The  lights  in  the  row  down  the  centre  are 
staggered  with  those  in  the  side  rows. 

Each  machine  tool  is  furnished  with  an  extension  cord  and 
an  incandescent  light.  The  cord  is  a  twin-wire  conductor,  built 
up  round  about  %-In.  diameter  and  armored  with  light  steel 
braid.  Each  light  socket  is  fitted  with  a  clamp,  which  is  a 
modified  form  of  "electrogrip,"  made  of  specially  heavy  ma- 
terial. 

At  the  centre  of  each  work  bench  between  the  pits  In  the 
erecting  shop  is  a  lamp  post,  a  general  outline  of  which  post 
is  shown  in  the  accompanying  cut.  About  7  ft.  above  the  floor 
is  provided  a  cluster  of  flve  lights  and  a  snap  switch.  Below 
this  is  a  4-point  outlet  box  for  extension  cords,  and  at  the  top 
of  the  post.  8  ft.  6  ins.  above  the  floor,  are  four  arms,  over  which 
the  extension  cord  can  be  thrown,  so  that  if  a  man  is  using 
the  light  about  the  locomotive  the  cord  will  be  held  up  out  of 
the  way  of  passers-by.  The  cluster  of  lights  are  protected  from 
this  cord  by  the  wrought-lron  ring  Just  above  them.  The  details 
of  construction  of  this  special  post  are  clearly  shown  In  the 
drawing.  Portable  lamp  posts  have  also  been  fltted  up  for  use 
In  the  various  shops. 


pROORESS  Iw  Passknoer  Cars. — ^Thlfty-flve  years  ago  the 
average  coach  would  carry  from  thirty  to  forty-flve  passengers 
and  weighed  about  fourteen  tons;  the  cars  were  equipped  with 
link  and  pin  couplers;  were  carried  on  4-wheeI  trucks  with 
journals  3%x6  ins.;  were  lighted  with  oil  lamps;  had  small 
windows;  In  some  cases  were  without  a  clear  story,  and  were 
heated  with  wood-burning  stoves.  The  cost  of  a  coach  such  as 
I  have  described  was  about  $3,500.  To-day  our  standard  coach 
Is  72  feet  long  over  end  sills;  weighs  from  52  to  55  tons;  has 
a  seating  capacity  of  86  passengers;  Is  carried  on  fi-wheel  trucks, 
with  Journals  5x9  Inches;  has  steel  platforms  and  wide  vesti- 
bules; Is  heated  with  steam  heat  and  lighted  with  gas  and 
electricity.  To-day  a  wide  vestibule  coach  Is  worth  In  the 
neighborhood  of  $10,000. — F.  W.  Brazier,  presidential  address. 
M.  C.  B.  Association. 


In  discussing  the  power  required  of  a  locomotive  to  move  It- 
self, figures  were  quoted  from  tests  on  the  T^ondon  ft  North- 
western Hallway  before  the  Institution  of  Mechanical  Engi- 
neers, showing  that  In  one  case  at  60  miles  an  hour  a  locomotive 
used  444  out  of  a  total  of  1.170  h.p.  to  move  Itself.  This  large 
proportion  of  unproductive  work  suggests  a  very  Important  line 
of  investigation  In  connection  with  high-speed  locomotives. 


A  Traveling  RAn.ROAn  Machine  Snor. — An  80.000-lb.  box 
car  has  been  fitted  up  as  a  traveling  machine  shop  by  the  Mor- 
gan Construction  Company,  "Worcester.  Mass.  According  to  the 
Amfrican  Machinist.  It  is  equipped  with  a  20-in.  Reed  lathe,  an 
18-in.  Stockbridge  shaper,  a  Norton  emery  grinder,  a  forge, 
anvil,  bench  and  vise,  and  also  a  number  of  small  tools.  The 
car  is  used  in  connection  with  the  erection  of  large  buildings 
and  such  plants  as  rolling  mills.  An  8  hp.  gasoline  engine 
furnishes  the  power. 
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THE     POSSIBILlTffiS    OF    THE      RAILWAY      MOTIVE 

POWER    OFFICER. 


BY   A   RETIBED   SUPERINTENDENT   OF   MOTIVE   POWEB. 


What  a  flood  of  reflections  are  aroused  by  tue  above  subject! 
The  discussion  of  the  possibilities  and  the  probable  final  out- 
come as  to  operative  and  financial  success  for  any  otficial 
who  may  have  selected  the  mechanical  department  as  the 
field  for  the  exercise  of  his  talents  is  a  fruitful  theme  at  least 
for  present  consideration,  even  if  the  possibilities  have  only 
been  realized  to  a  very  limited  extent  in  the  past.  To  present 
the  subject  in  a  clear  and  logical  manner  with  only  so  much 
partisanship  as  may  justly  be  allowed  to  one  who  has  at  heart 
the  success  of  mechanical  work,  considered  from  a  rauway 
standpoint,  and  the  well-being  of  those  who  are  engaged 
therein— even  this  is  a  difficult  task.  To  present  the  subject  in 
most  forceful  terms  and  by  really  strong  arguments  would 
seem  to  call  for  a  presentation  from  a  somewhat  too  personal 
standpoint.  For  one  to  say  "out  loud"  that  the  American 
mechanical  worker  has  had  a  ban  put  upon  him,  either  inten- 
tionally or  on  account  of  existing  conditions,  would  possibly 
seem  to  some  to  suggest  a  defense  of  this  proposition,  involv- 
ing a  statement  of  personal  experiences  and  pros  and  cons 
which  in  the  end  might  engender  hard  feelings  detrimental 
to  the  good  results  hoped  for.  Hence  it  is  with  some  degree 
of  circumspection  that  one  would  approach  the  subject,  not  on 
account  of  any  innate  fear  as  to  the  justice  of  the  cause  advo- 
cated, but  on  account  of  the  uncertainty  as  to  the  effect  on 
the  minds  of  some  who  might  unjustly  suppose  that  the  writer 
had  in  view  some  particular  officials,  unique  and  strange, 
whose  peculiarities  he  was  endeavoring  to  hold  up  to  the  light 
of  day.  Yet  personal  experience  is  to  some  extent  the  basis  of 
knowledge  and  belief,  and  I  trust  that  mine  may  justify  any 
facts  set  forth  without  malice. 

I  violate  no  confidence  when  I  say  that  among  those  with 
whom  I  have  talked  on  the  subject  there  has  been  a  very 
strong  evidence  of  discontent  with  railway  mechanical  work, 
both  as  to  the  relation  of  the  mechanical  to  the  other  depart- 
ments and  as  to  the  probable  outcome  of  a  life  spent  In  that 
department.  I  would  also  further  state  that  I  have  met  almost 
as  many  higher  officials  who  were  dissatisfied  with  the  results 
obtained  by  their  mechanical  departments,  so  the  discontent 
is  not  all  on  one  side.  To  bring  about  better  results  would 
certainly  be  a  commendable  object,  and  a  free  discussion  of 
the  subject  will  not  hurt  either  the  public  or  the  mechanical 
department,  though  It  might  affect  In  the  end  other  depart- 
ments in  so  far  as  the  offices,  which  on  some  lines  have  always 
been  held  by  men  from  other  branches  of  the  service,  might 
be  thrown  open  to  the  deserving  men  who  have  had  their 
training  in  the  mechanical  department. 

In  this  busy  world,  with  its  struggle  for  existence,  distinc- 
tion and  future  monetary  welfare,  as  a  rule,  neither  man, 
union  nor  corporation  voluntarily  gives  up  any  advantage 
which  may  b**  enjoyed  over  a  competitor.  It  therefore  cannot 
be  expected  that  any  man  connected  with  other  than  the 
mechanical  department,  who  is  not  obliged  to  do  so.  Is  going 
to  give  up  any  advantage  which,  given  up,  might  mean  the 
advancement  of  a  competitor  to  his  own  detriment.  Hence  a 
recognition  of  the  mechanical  worker  as  a  candidate  for  still 
higher  positions  must  come  from  those  who  have  gotten  past 
the  point  in  their  official  career  where  they  need  fear  mechan- 
ical department  competition.  I  make  no  charge  of  any  in- 
competency or  unf'.ess  on  the  one  hand,  against  those  who 
have  had  the  advantage  thus  far,  nor  do  I  argue  any  special 
fitness  for  the  man  with  mechanical  training  over  his  success- 
ful rival  in  the  other  departments.  I  would  only  ask  consid- 
eration for  the  mechanical  department  unfortunate  in  so  far 
as  his  ability  gives  evidence  of  his  desirability  as  a  candidate 
for  something  better,  instead  of  the  almost  general  custom 
of  the  past,  which  has  kept  a  man  in  the  mechanical  depart- 
ment so  long  as  he  remained  in  service,  and  practically  never 
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has  admitted  that  a  mechanical  department  man  co\ 
good  enough  for  anything  else.  While  I  am  free  to  adm 
long  service  in  the  mechanical  department  may  put  a  m 
yond  the  time  when  his  mind  is  alert  and  grasping  as  t 
ideas  and  present  progress,  yet  it  would  seem  that  at  a  c 
time  in  his  career  he  might  be  as  desirable  as  some 
custom  has  marked  for  preference. 

A  certain  amount  of  mechanical  training  ought  not 
adverse  to  the  highest  success  in  railway  work;  yet  a  t 
of  the  records  of  the  higher  officials  reveals  the  fact 
there  are  about  thirty  men  who  have  enjoyed  the  ti 
master  mechanic  and  succeeded  in  getting  beyond  the  m^ 
ical  department  confines.  A  further  search  will  show 
there  are  about  eleven  hundred  positions  on  American 
roads  which  might  be  opened  to  the  deserving  mech; 
man.  I  say  these  positions  might  be  opened  on  the  g: 
that  those  fortunates  who  have  escaped  are  holding  such 
tions  as  I  have  included  at  present — successfully,  for  au  lit  I 
know  to  the  contrary.  There  are  at  least  750  men  who  iiold 
the  title  of  master  mechanic,  or  better,  in  railway  mechti  .ical 
work  at  present.  From  these  figures  I  think  one  can  c^ain 
some  idea  without  further  comment  as  to  the  probabilitis  of 
the  mechanical  officer  obtaining  further  recognition  as  ti  mgs 
are  at  present  constituted. 

It  may  not  be  amiss  to  add  that  one  railway  system  forms 
auite  a  prominent  exception  to  the  prevailing  custom  of  pro- 
motion, and  a  considerable  percentage  of  those  who  have 
been  favored  are  from  this  one  system.  I  do  not  believe  ihere 
is  any  ground  save  appearance  for  the  old  story  of  the  se(  lion- 
man  who  desired  to  get  his  boy  Johnny  into  the  mechanical 
department  in  preference  to  the  other  departments,  giving 
as  a  reason  for  his  preference,  "Johnny  Is  not  very  bright." 

The  general  success  of  the  mechanical  department  is  inti- 
mately connected  with  the  welfare  of  the  railroad,  and  a  fail- 
ure of  this  department  from  any  cause  whatsoever  is  generally 
keenly  felt.  Theories  are  much  easier  to  change  than  material 
facts.  The  mechanical  department  deals  with  material  mat- 
ters, and  the  failure  of  the  machine  to  do  the  work  required 
is  often  so  much  more  apparent  than  any  other  that  the 
proper  handling  of  the  machine  and  the  failure  to  anticipate 
mechanical  department  needs  are  quite  often  lost  sight  of  in 
tv>p  haste  of  those  affected  to  "get  under  cover." 

A  little  more  mechanical  knowledge  In  the  operating  de- 
partment would  aid  the  mechanical  department  and  a  sreat 
many  failures  which  do  not  primarily  belong  to  the  mechan- 
ical department,  but  which  in  the  end  lodge  at  its  feet,  due  to 
tv-p  final  result  being  looked  at  and  the  causes  which  M  up 
to  it  being  overlooked,  would  be  thoroughly  understood  and 
much  unnecessary  friction  avoided.  A  little  more  interest  of 
the  mechanical  department  taken  In  the  operating  prol-  "ms 
will  tend  to  do  away  with  the  ancient  worship  of  the  ma^  'ine 
and  the  consequent  forgetting  of  what  the  machine  was  pri- 
marily designed  for.  This  will  help  the  other  departm  nts. 
It  is  complained  that  mechanical  men  cannot  put  thems'  ves 
in  th-?  place  of  the  other  departments.  Possibly  a  la( 
opportunity  to  look  the  other  side  of  the  fence  has  made 
self-centered. 

It  would  seem  that  there  is  going  to  be  as  great  a  der    nd 
for   mechanical    talent   in   the   future   as   in   the   past, 
development    of    large    railway    shops    and    modern    met 
will  certainly  call  for  the  best  that  Is  to  be  had  and  the 
will  be  none  too  good  to  meet  the  problems  before  thei: 
think  I  do  not  misjudge  the  present  conditions  when  I 
that  there  are  none  too  many  good  mechanical  men  in  the 
at  present.     It  would  seem  to  me  that  some  outlet  near 
top  of  the  mechanical  department  system  would  have  t 
provided  in  order  to  get  the  needed  new  blood  In  at  the 
tom  and  thus  avoid  stagnation  at  the  top.     Helping  the 
chanical  department  and  at  the  same  time  getting  mecha: 
knowledge  more  generally  throughout  the  working  systei 
the  railway  are  not  the  only  points  to  be  gained  by  a  k 
general    recognition    of    the    mechanical    department    In 
higher  field  of  railway  work.    Greater  rewards  will  natur 
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more  men  into  the  mechanical  field,  which  is  to  be  desired. 
t  present  it  is  quite  diflScult  in  some  cases  for  railroads  to 
their  special  apprentice  lists  with  satisfactory  men,  the 
e  is  so  long  and  the  compensation  so  slight  at  starting 
t  many  do  not  wish  or  cannot  afford  to  bind  themselves 
a  period  of  three  years  for  what  the  mechanical  depart- 
it  of  an  average  railroad  has  to  offer  as  compared  with 
er  lines  of  business.  It  would  seem  to  a  certain  extent,  as 
as  final  results  are  concerned,  time  wasted  for  a  man  to 
jertake  to  fit  himself  for  a  railway  mechanical  position  and 
go  through  the  necessary  apprenticeship  lasting  until  he 
in  some  cases  from  28  to  30  years  of  age  before  he  holds 
av.» thing  but  student  positions.  The  same  amount  of  energy 
87; vi  endurance  applied  to  other  than  the  railway  mechanical 
fip'd  ought  to  bring  greater  returns.     Something  should  be 
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done  to  make  railway  mechanical  work  a  more  attractive  prop- 
osition, either  by  a  more  general  recognition  of  the  mechanical 
department  in  selecting  the  higher  operating  officials  or  by 
raising  the  compensation  of  the  mechanical  officer  to  a  figure 
which  is  commensurate  with  that  paid  by  manufacturing  en- 
terprises of  the  same  magnitude.  The  latter  plan  would  con- 
template the  mechanical  man  staying  in  that  department, 
which  he  would  be  willing  to  do  if  the  dignity  of  the  depart- 
ment were  increased  by  proper  compensation.  I  would  think 
the  former  method  would  be  conducive  to  better  results. 

Only  by  some  such  changes  as  above  suggested  will  mechan- 
ical poesibilitiea  become  mechanical  probabilities.  Many  will 
agree  that  the  field  for  railway  mechanical  work  is  not  an 
attractive  one  at  present. 


MALLET  COMPOUND  LOCX)MOTIVE-0-6-6-0  TYPE. 


Baltimgee  &  Ohio  Railroad. 


MALLET    COMPOUND    LOCOMOTIVE — LOW    PBESSURE    CYLINDER. 


ADDITIONAL    DETAILS. 

Supplementing  the  description  of  this  locomotive  (American 
Engineer,  current  volume,  pages  167,  237  and  262)  some  of  the 
most  important  details  are  now  presented.  These  include  the 
cylinders,  frames  and  the  long  receiver  pipe  connecting  the 
high  and  low  pressure  cylinders.  While  the  power  of  this  loco- 
motive is  very  great,  the  individual  parts,  except  the  boiler,  are 
not  excessively  large.  This  is  indicated  in  the  drawings  of  the 
cylinders  and  frames.  This  fact  is  one  of  the  important  feat- 
ures of  this  form  of  locomotive  development  for  large  and  pow- 
erful units.  It  involves  the  principle  of  dividing  the  work 
among  a  large  number  of  parts  as  distinguished  from  obtaining 
the  increased  capacity  by  a  mere  increase  in  size  of  the  parts. 
If  no  improvement  in  economical  operation  was  to  be  expected 
this  principle  of  dividing  the  work  would  constitute  a  sufficient 
advantage  to  justify  the  Mallet  type  for  large  freight  locomo- 
tives. I  '^ 

Several  problems  were  encountered  in  the  cylinder  and  re- 
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i-eiver  constnution.     Because  of  the  necessity  for  providing  a  are  provided  for  all  cylinders.     The  receiver  pipe  is  of  st'  l 

tight  joint  for  the  receiver  pipe,  the  high  pressure  cylinders  do  lap  welded,  with  welded  flanges.    It  has  a  ball  joint,  with  t  ^t 

not  part  midway  between  the  frames,  and  are  therefore  not  iron  rings  at  the  back  and  a  slip  joint  at  the  front  end.    Ti  .s 

alike,  the  pipe  joint  being  at  one  side  of  the  centre.    Bushings  far  these  joints  have  remained  perfectly  tight. 


MALKFrr    COMPOrM)    UK'O.MOTIVE RETAIL    OK    MAIN    FRAMES,    FRONT    AM)    BACK. 
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MALLET    i;()MIH)lNU    LOCOMOTIVE — RECEIVER    I'll'E,    WITH    SLIP    AND  BALL  JOINTS. 


PERSONALS. 


Mr.  Frank  N.  Hibbits  has  resigned  as  consulting  mechanical 
engineer  of  the  Southern  Railway  to  accept  the  position  of 
mechanical  superintendent  of  the  New  York,  New  Haven  & 
Hartford  Railroad,  with  headquarters  at  New  Haven,  Conn., 
to  succeed  Mr.  John  Henney,  superintendent  of  motive  power, 
resigned. 


Mr.  F.  T.  Hyndman  has  been  appointed  superintendent  of 
motive  power  of  the  Buffalo.  Rochester  &  Pittsburg  Railroad, 
to  succeed  Mr.  Charles  E.  Turner^  who  has  resigned.  Mr. 
Hyndman's  headquarters  will  be  at  Du  Bois,  Pa. 


Mr.  John  Henney,  who  has  for  many  years  held  the  position 
of  superintendent  of  motive  power  of  the  New  Yorlv  New 
Haven  &.  Hartford  Railroad,  has  resigned  to  take  a  well-earned 
rest,  and  he  will  probably  take  an  extended  trip  to  Europe. 


Mr.  Charles  E.  Turner  has  resigned  as  superintendent  of 
motive  power  of  the  Buffalo.  Rochester  &  Pittsburg  Railroad. 
He  has  held  that  position  for  nearly  10  years,  and  during  this 
lime  has  brought  the  condition  of  the  motive  power  and  car 
equipment  of  this  road  up  to  the  highest  standard. 


Mr.  C.  W.  Osborn  has  been  appointed  foreman  of  shops  of  the 
Chicago  &  North  Western  Railway  afr  Fond  du  T^o,  Wis.  Mr. 
Osborn  began  service  with  this  road  as  a  special  appren- 
tice, and  his  advance  to  this  position  is  a  result  of  ability  com- 
bined with  hard  and  faithful  work. 


Mr.  R.  F.  Hoffman  has  been  appointed  assistant  to  the  general 
superintendent  of  motive  power  of  the  Frisco  system,  with 
headquarters  at  St.  Louis,  Mo. 


Mr.  B.  D.  Lockwood  has  been  appointed  mechanical  engineer 
of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Railway,  to 
succeed  Mr.  R.  L.  Ettinger. 


Mr.  J.  H.  Wynne  has  been  appointed  mechanical  engineer  of 
the  Illinois  Central  Railroad  to  succeed  Mr.  C.  A.  Strom. 


Mr.  R.  L.  Ettinger  has  resigned  as  mechanical  engineer  o' 
the  Cleveland.  Cincinnati.  Chicago  &  St.  Louis,  to  succeed  Mr 
F.  N.  Hibbits  as  consultmg  mechanical  engineer  of  the  South 
ern  Railway,  with  headquarters  in  Washington. 


Mr.  Theo.  N.  Ely.  chief  of  motive  rower  of  the  Pennsylvani; 
Railroad,  has  been  honored  by  receiving  from  Hamilton  Co! 
lege  the  degree  of  Doctor  of  Science.  He  was  graduated  fron- 
Rensselaer  Polytechnic  Institute  with  the  degree  of  Civil  En 
gineer.  and  was  honored  by  Yale  University  with  the  degre- 
of  Master  of  Arts. 


Mn.  George  Westinghouse — "He  has  made  a  chain  of  world 
encircling  industries.  Presumably  he  is  proud  of  it,  and  hf 
has  a  right  to  be.  No  other  man  has  done  this  thing.  It  is 
an  achievement  imperial  in  its  scope.  It  may  be  asked  from 
what  special  achievement  he  derives  most  satisfaction.  It  is 
a  natural  question,  and  one  night  he  made  a  remark  which  may 
be  taken  as  the  answer  to  it:  'If  some  day  they  say  of  me 
that  with  the  air  brake  I  contributed  something  to  civiliza- 
tion, something  to  the  safety  of  human  life.  It  will  be  suffi- 
cient' "—Arthur  Warren,  in  the  New  York  Times. 
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SHOP  EQUIPMENT. 


BY  WILLIAM  S.  COZAD,  NORFOLK  &  WESTERN  RAILWAY. 


a  certain  shop  repairing  Eeveral  hundred  engines  per  year 
it  quires  four  men  an  hour  each  to  get  a  pair  of  driving-wheels 
in  the  lathe,  which  is  no  fault  of  the  men,  but  a  lack  of  proper 
fa  ities  for  doing  the  work.  This  shop  has  a  very  large  air 
CO-  pressor,  but  no  air  jack  is  provided  to  handle  these  wheels. 

:  1  another  small  shop  wheels  are  rolled  in  on  the  main  track, 
pit  cd  up  by  an  air  hoist,  dropped  into  the  machine  and  chucked 
in  iwenty-flve  minutes.  The  machine  man  and  one  helper  do 
til    work  after  the  wheels  are  rolled  into  the  shop. 

,\  certain  new  car  shop,  just  completed,  has  a  transfer  table 
oil  lated  by  an  air  engine.  This  apparatus  has  eccentrics, 
cranks,  handles,  link  motion,  and  about  everything  else  except 
til'  necessary  machinery  to  stop  it  at  the  precise  point.  It 
coiiiains  a  storage  drum  which  must  be  charged  at  the  end  of 
ea'  h  transfer  every  time  the  table  is  used.  This  is  a  great 
improvement  over  the  old  method  of  handling  the  table  by 
hand,  but  an  electric  motor  would  cut  the  present  time  in  two. 
No  time  would  be  lost  in  charging  the  tank  nor  in  stopping  at 
thf  right  place,  but  the  table  would  always  be  ready  to  put  in 
Diotion. 

A  very  large  number  of  the  turntables  used  at  present  are 
still  operated  by  hand,  and  no  one  not  in  actual  touch  with  the 
work  can  form  much  idea  how  expensive  and  unsatisfactory 
this  method  is.  At  the  Norfolk  &  Western  shops  in  Roanoke, 
Va.,  which  handle  70  to  80  engines  per  month,  the  turntable 
was,  until  a  year  ago,  operated  by  hand.  This  required  three 
to  four  laborers  to  turn  a  heavy  engine,  and  in  winter  we  would 
ofK'n  have  to  call  out  as  many  as  a  dozen  men.  This  not  only 
cost  the  company  the  time  of  the  men  directly  engaged,  but 
nsnally  caused  delay  to  a  large  force  in  the  shop.  The  table  is 
now  equipped  with  an  electric  motor  and  will  transfer  an 
t'ni,'ine  in  two  minutes. 

Another  shop,  not  far  away,  handles  a  large  number  of  en- 
gines on  an  old-fashioned  transfer  table  operated  by  gear  wheels 
ami  cranks.  Suppose  that  four  men  can  operate  this  table 
luider  all  conditions.  To  get  an  engine  out,  transfer  and  "pinch" 
it.  in  on  another  pit  or  onto  the  main  track  will  require  at  least 
one  hour,  or  a  total  of  four  hours  for  the  men  operating  the 
table.  Every  man  working  on  that  engine  will  lose,  as  a  rule,  the 
time  which  it  takes  to  transfer  it.  At  least  two  mechanics  and 
two  helpers  work  on  the  same  engine  at  the  same  time.  Now 
tiiaire  transfer  men  at  15  cents  per  hour,  machinists  at  30 
r<nts,  machinist  helpers  at  20  cents,  and  the  total  cost  per 

•  tJinsfer  is  $1.60.    If  the  shop  overhauls  30  engines  per  month 

•  ;i<h  engine  must  be  handled  at  least  twice,  making  a  total 
"!  $96  per  month  for  transfers,  or  $1,152  per  year,  not  count- 
ii!«  a  great  deal  of  other  work  handled  in  this  way. 

Shop  machinery  in  many  of  the  old  shops  is  not  located  with 

n  lerence  to  the  work  to  be  done.    I  visited  a  shop  lately  where 

'  ossheads  are  fitted  in  one  end  of  the  shop  and  pistons  in  the 

'  'ler,  with  the  result  that  crossheads  go  first  to  one  place  to  be 

'  ;\en  apart,  then  to  another  to  have  the  piston  rods  fitted,  and 

another  to  have  wrist  pins  tried,  and  still  to  another  point 

have  shoe  bolts  fitted,  then  back  to  be  put  together.    Rods  are 

frhauled  in  one  end  of  Ihe  machine  shop,  and  about  as  far 

ay  from  the  erecting  shop  as  it  is  possible  to  get,  and  rod 

isses  are  bored  and  shaped  in  the  other  end,  which  requires 

necessary  handling  of  material,  a  great  loss  of  time  by  both 

•  hanics  and  foremen,  and  usually  a  general  misunderstand- 

-S  among  all  concerned.    Driving  ibox  brasses  are  turned  at  one 

I'l  of  the  shop,  shaped  at  another  point,  put  into  boxes  in 

'Other  place  and  bored  at  another  point,  and  for  want  of  a 

("ss,  helpers  drive  out  all  old  brasses  with  a  sledge. 

In  the  blacksmith  department  of  a  certain  shop  two  forges 

•'re  occupied  in   dressing  and  tempering  tools   for  machine 

'op  use.    One  smith  was  forging  heavy  tools.    He  put  one  tool 

ifo  the  fire,  got  it  hot,  then  ran  20  yards  to  the  nearest  hammer 

forge  it.    Occasionally  some  one  a  little  closer  would  step  in 

•lead  of  him,  he  would' lose  the  heat,  and  the  same  performance 

-ould  be  gone  over  again.    The  helper  was  also  in  evidence. 


standing  idle  both  at  the  fire  and  at  the  hammer.  In  this  shop 
there  is  no  doubt  tool  work  enough  to  keep  one  hammer  con- 
stantly employed,  which,  in  connection  with  good  heating  facil- 
ities, would  effect  a  saving  sufficient  to  pay  for  the  hammer  in 
a  year  or  less. 

The  same  department  of  another  shop  capable  of  turning  out 
10  engines  per  week  has  but  one  hammer.  Some  roundhouse 
work,  road  work  and  extra  car  work  must  be  done  in  addition 
to  the  10  engines.  Another  hammer  in  this  shop  would  pay  for 
itself  in  six  months.  A  Bradley  cushion  hammer,  or  one  of 
similar  construction,  has  a  capacity  equal  to  at  least  four 
forges  on  properly  classified  work,  but  it  is  seldom  that  one  is 
seen  in  a  railroad  shop. 

Many  of  the  old  shops  are  still  lifting  engines  off  their  wheels 
with  hydraulic  jacks.  This  requires  three  or  four  men  from  two 
or  three  hours  to  a  day  or  two,  depending  entirely  on  the  condi- 
tion of  the  jacks.  Usually  when  a  heavy  engine  is  about  half 
way  up,  one  or  more  of  the  jacks  fail  and  repairs  must  be  made. 
Four  pneumatic  telescope  jacks  would  accomplish  this  same 
work  in  about  30  minutes  with  proper  air  pressure.  Engines 
lifted  off  the  wheels  with  jacks  are  often  left  high  in  the  air, 
thus  requiring  men  to  work  on  them  with  the  bottom  of  the 
frame  as  high  as  their  heads.  This  destroys  about  one-half  the 
capacity  of  the  workman.  If  he  works  on  a  scaflfald  one-half 
his  energy  will  be  required  to  maintain  his  position  while  the 
other  half  is  applied  to  his  work. 

In  a  shop  employing  two  or  three  hundred  men  I  found  no 
tool  room.  There  was  no  space  for  a  tool  room  inside  the  shop. 
At  another  place  I  found  what  was  called  a  tool  room  in  which 
were  a  few  old,  antiquated  machines  used  to  keep  up  the  tools, 
but  entirely  unfit  for  the  work  assigned  to  them.  The  men 
were  very  intelligent  and  courteous  and  apologized  for  the  con- 
dition by  saying  it  was  the  best  they  were  able  to  get. 

I  saw  recently  an  old  truck  wheel  lathe  with  a  bed  twice  as 
long  and  large  as  necessary  to  support  its  other  parts  in  use  in 
a  shop  maintaining  the  repairs  on  700  engines.  The  capacity  , 
of  that  machine  was  one  pair  of  wheels  per  day.  Much  of  this 
work,  therefore,  had  to  be  done  on  driving-wheel  lathes,  where, 
on  account  of  difficulty  in  chucking,  two  oi*  three  pairs  of 
wheels  were  a  day's  work.  A  modern  lathe  would  turn  out 
seven  pairs  of  wheels  per  day.  Suppose  five  pairs  the  average 
per  day.  On  the  old  machine  this  work  would  require  five 
days  at  a  cost  of  $10  for  labor,  allowing  20  cents  per  hour.  The 
same  work  on  a  newmachine  would  require  one  day,  a  net  sav- 
ing to  the  company  of  $8  per  day,  besides  the  use  of  the  ma- 
chine for  the  extra  lOur  days,  a  new  machine  here  would  pay 
for  itself  in  12  months  and  also  pay  the  operator. 

Knuckle  joint  pins  cost  for  forging  about  20  cents  and  for 
turning  on  an  ordinary  lathe  35  cents  each,  a  total  of  55  cents. 
On  the  modern  turret  lathe  these  pins  can  be  made  from  the 
rough  bar  for  16  cents  each,  excluding  fitting.  Wrist  pins 
forged  and  turned  complete  in  the  old  way  cost  about  75  cents 
each;  on  a  modern  turret  lathe  they  would  cost  about  20  cents 
each,  fitting  excluded.  Knuckle  joint  pins,  lift  shaft  and  all 
similar  bushings  cost  15  to  20  cents  each  when  forged  in  the 
blacksmith  shop,  yet.  on  a  modem  lathe  they  can  be  cut  from 
steel  tubing  at  a  cost  of  about  one  cent  each  and  bored  and 
turned  for  much  less  than  if  forged.  These  differences  will 
hold  good  on  all  work  for  which  these  lathes  are  adapted, 
and. any  repair  shop  having  work  of  this  kind  in  sufficient 
quantity  to  keep  one  or  more  of  these  machines  occupied  will 
find  they  will  pay  for  themselves  every  12  months  in  the  sav- 
ing effected. 

Every  railroad  shop  has  a  labor  or  roustabout  gang,  and  in 
this  department  there  is  usually  the  greatest  leak  compared  to 
the  amount  of  money  invested  to  be  found  in  any  part  of  the 
plant.  For  instance,  in  a  shop  on  one  of  the  largest  roads  in 
the  country  many  hundred  pairs  of  car  wheels  are  loaded  every 
year.  A  car  is  placed  at  the  end  of  a  long  straight  track  and 
two  timbers  are  laid,  one  end  on  the  car  and  the  other  on  the 
ground  at  end  of  track  from  which  wheels  are  to  be  taken. 
Then  with  two  men  on  the  car  and  two  or  three  at  points  along 
the  line,  a  pair  of  wheels  are  started  and  delivered  from  man  to 
man  until  they  are  landed  on  the  car  at  a  speed  of  about  20 
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miles  per  hour,  'luis  requires  from  two  or  three  hours  to  half 
a  day,  depending  on  the  time  required  to  place  and  remove  this 
apparatus  and  the  number  of  wheels  that  get  away.  A  pneu- 
matic hoist  placed  in  the  center  of  the  track  would  lift  the 
wheels  and  place  them  on  two  short  pieces  of  rail,  whence  they 
could  be  rolled  onto  the  car  in  the  shortest  possible  time.  This 
would  require  two  men  30  or  40  minutes  to  load  a  car  at  a 
cost  depending  on  the  day  rate  of  tne  men  involved. 

I  was  connected  with  a  plant  some  time  ago  where  it  cost  11 
cents  each  to  unload  pressed  steel  car  bolsters  and  about  four 
«pnts  more  to  reload  and  get  them  into  the  erecting  shop,  total 
ir»  cents.  This  company  used  several  hundred  of  these  bolsters 
every  year,  and  a  few  dollars  invested  in  crane  facilities  would 
have  reduced  the  cost  of  handling  to  about  two  cents  each;  the 
crane  would  also  have  been  very  useful  for  other  work. 

A  great  many  blacksmith  shops  are  still  heading  bolts  on 
obi,  antiquated    ma<hinery   in   connection    with   coke   furnaces 


until  this  is  done  it  must  be  remembered  that  where  liti  is 
given  little  should  be  required.  It  is  always  possible  to  n. 
prove  shop  methods,  but  there  is  a  point  beyond  which  wc  m 
not  go,  and  if  few  of  the  shops  at  present  pay  a  dividen'  ,n 
the  money  invested  it  is  not  particularly  on  account  of  or 
methods,  but  surely  on  account  of  the  large  number  of  old  a- 
chines  in  use. 

Let  the  superintendent  of  motive  power  who  may  read  is 
article  ask  for  a  statement  of  the  number  of  lathes,  plai  s, 
drill  presses,  boring  mills,  etc.,  that  have  been  in  cons'  nt 
use  in  his  shops  for  the  last  15  or  20  years  and  note  the  ro  ; 
1  saw  such  a  list  recently  which  had  been  compiled  by  the  i-ue- 
man  of  a  large  shop  and  over  (!0  per  cent,  of  the  machir  Vy 
in  that  shop  had  been  in  constant  use  15  to  20  years,  s<  nc 
of  it  much  longer.  If  these  machines  were  not  affected  by 
wear  they  would  still  be  run  at  a  loss  because  of  the  gi'-at 
improvement  in   construction   of  shop  machinery   in   tlie   :  >-i 


(and  I  suppose  a  toke  furnace  is  good  enough  for  that  kind  of 
a  machine)  at  a  cost  of  from  25  cents  to  40  cents  per  100  for  % 
to  1-in.  bolts,  while  a  few  other  shops  have  put  in  up-to-date 
machines  and  oil  furnaces  and  reduced  the  cost  of  this  work 
to  about  |1  per  1,000  bolts. 

Conclusions. 

1.  The  average  railroad  shop  is  at  the  rear  of  the  procession 
so  far  as  modern  facilities  for  turning  out  work  are  concerned. 

2.  If  motive  power  is  in  demand  and  it  is  necessary  to  reduce 
the  time  of  engines  in  the  shop  to  the  minimum  and  utilize 
shop  space  to  the  best  advantage,  such  machinery  must  be  put 
into  the  shop  as  will  perfonn  the  work  in  a  reasonable  length 
of  time. 

3.  It  is  sheer  nonsense  to  expect  a  foreman  to  turn  out  any 
definite  amount  of  work  on  worn-out  machinery;  to  utilize 
high-speed  steel  to  best  advantage  on  machines  that  have  been 
in  use  25  or  30  years. 

4.  A  repair  shop  can  not  be  put  on  a  commercial  basis  un- 
less modern  machinery  and   modern  methods  are  used,  and 


five  or  six  years.     We  formerly  used  chilled  cast  iron  cutt 
tools  for  many  classes  of  work,  but  since  the  self-harden 
steels  came  out  we  do  not  use  these  tools,  but  we  do  try 
use  the  same  old  machines.     There  is  nothing  that  seem^ 
get  quite  so  close  to  the  heart  of  a  railroad  company  as 
old  machine.    When  one  of  these  relics  become  so  worn  ' 
it  is  entirely  unfit  for  service  in  one  shop,  it  is  repaired  ;' 
sent  to  some  outlying  point  to  take  up  valuable  room 
another  10  or  20  years.     Another  important  point  to  be  < 
sidered  is  the  marked  effect  such   tools  have  on  the  w( 
men  in  the  shop.    Men  make  shop  conditions,  and  in  time  th 
same  conditions  make  other  men  to  a  greater  or  less  degr* 
and  as  long  as  a  lot  of  old.  antiquated  machinery  is  kept  i' 
ning  in  the  shop  and  other  conditions  correspond,   we  ah 
not  get  the  benefit  of  the  best  efforts  of  the  men  employed, 
a  general  proposition  men  do  not  rise  above  their  surroundin- 
Like  begets  like;  and  as  the  conditions  and  facilities  for  doiii 
work   are  improved,   the   interest  of  the  men   in   the  gener; 
welfare  of  the  company  will  grow  accordingly. 
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45TON  STEEL  UNDERFRAME  COAL  CAR. 


LOCOMOTIVE  TESTING   PLANT  AT  ST.  LOUIS. 
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jugh  the  courtesy  of  Mr.  George  I.  King,  drawings  and 

uograph  of  a  45  ton  coal  car  with  structural  steel  under- 

havc  been  received.    This  design  was  prepared  for  the 

Coal  Company,  and  thei  cars  were  built  by  the  Middle- 

'ar  Works.    The  car  is  similar  to  the  Class  Gn  cars  of 

Vnnsylvania  Railroad.     It  is   mounted  on  Pennsylvania 

'ad  standard  50-ton  arch  bar  trucks  and  is  fitted  with  the 

,'ntre  construction  designed  by  Mr.  King.    Its  light  weight 

TOO  lbs.  with  these  heavy  trucks,  which  were  selected  in 

,    to  avoid  excessive  wheel   failures,   which  have  become 

lesome  in  connection  with  large  capacity  cais.     At  the 

time  the  trucks  will  be  invaluable  for  cars  of  larger  ca- 

.  Hhould  fhey  be  needed  for  this  purpose.    For  the  4  by  10 

!ile  sills  of  the  Pennsylvania  cars,  Mr.  King  substituted 


^^ 
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Pesksylvama    Railroad    Tkstixo    Plaxt. 


The  1'enii.sylvauia  Railroad  has  issued  Bulletin  No.  3  concerniiis 
the  tests  to  be  made  on  the  locomotive  testing  plant  at  St.  Louis, 
from  which  the  following  is  reproduced : 

UKSCRIPTIO.V,    DIMKNSIONS    AND    PROPORTIONS.  I 

DRIVING   WHEELS. 

1.   N'umb<T  <<f  pair.~ 


2.   Appro.\iinate    diameter,    inches 

?..   Measured  <ir<  uiiifereaee,  feet,  KiRht  No.  1 

4.  ..  ..  ......       ^ 


L-a 


■ « 


:{ 

4 


5. 
7. 

;».  <•  "  •',=.■• 

10.  "  "         -r. 

lu.  "      "  ••      ,-...'.;: 

J2;:..  /— '• 

13.  Av«rag(! 

ENCI.VK    TSrCK     WHKKI^. 

14.  Number 

15.  Diameter,    inches. 

TRAILING    WHEELS. 

16.  Diameter,   inches. 

WHKEL   BASK.  , 

17.  Driving   wheel,  base,    in    feet ,  .  ,  .  ».  .If.^ 

18.  Total   wheel  base,    in   feet .*.% 

19.  Gage  of  wheels,   in   inches .  .• ,  ,  . .  . 

WEIGHT    OF    ENGINE.    POVNDS.      .   -     . -/i'- 

(With  water  at  second  gage  cock  and  normal  Are.) 

20.  On  truck   

21.  On  first  drivers.  .  .........  ...s  .>»,.>..  ..^.  ..^,  .>.. . 

22.  On    se<ond    drivers.^ .., 'yli'; .'.  i .  s . .  ,,^.\  ^.s^Vx-VV ..,..:  iv. 

23.  On   third   drivers.  .  .  .  ,  ,:y'i^^w:^.^/.,.:^:^-..V^,,iXr  •i[:^^-'^-''^-  i  i  !■-•■•  ^--i 

24.  On    fourth    drivers ....  ... .,',  i^.  ■.■-  .'-•■...  w  .i^ '»»',  ■.  * . ,  .  ... '.  ." '.  .  . . .;~ 

2.^.  On  fifth  drivers. ......  »v., •  ..-•■,. .  i-i.,**-.. .;.  ....->:«';..  •■.*.  .v-. .  •«  v; 

26.  On    trailers.  .  .  ,__«  ',  i  ^y  i » »■'*'*  «-•  «-*  - -•  •'>',.*^-.«  ^'.-.....V...^-*  ^-v  .-'..•  *_»  ^:«'..  • 

27.  Total    .'. : . . '. .. .: 

28.  Total    on    drivers 


'%».'»    •*!/•    »"-»'•    ••«-••••• 
V»  m-n-'m.m'n  *  y ' 
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•ji».  •  ^  •(»■•■•.••"•  •.  ^  *  -•'T  ' 

A  '     '*:/     ■:•■:•' 

T*   •.•.•■•'•>r"_^**»*«.  •    -    -    •    -    -    •    ' 


>«».•'*•  ^  • 


Bl      l--^« 


RfClHi-.     TO 


c:  O    -A.  1 

zoKx.  otter 

BAMCV   PA  _^Z^---: 


IMMHHI  Ibcv 


.Ccrfr  n 
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'         I-  in.  Kills,  and  for  the  pressed  steel  stakes  rolled    steel 

I. 

King  has  developed   the  end  construction   of  the  steel 

'       rframes,  which  is  indicated  in  the  drawings.    The  centre 

are  of  15-in.  channels  and  terminate   2   ft.  beyond  the 

'      ■ers.     From  these  points  riveted  extensions  are  provided, 

'■      >ntinue  the  centre  sills,  carry  the  draft  gear  and  support 

'       f-nd  sills,  which  are  of  wood.    The  connections  to  the  end 

are  made  with  large  steel  castings,  giving  ample  bearing 

ace  and  including  the  coupler  carry  iron.    This  construction 

■  itates  repairs  in  rase  of  damage  to  the  end  of  the  sills  with- 

'      laking  down  the  entire  sill.    A  cover  plate  is  placed  over  the 

'p  sills  between  the  bolsters,  and  the  bolsters  are  of  dia- 

'  igm  form,  riveted  to  the  center  sills.     The  drawing  gives 

~izes  of  the  angles  and  thicknesses  of  plate  used.     At  the 

•^rs  of  the  car  are  substantial  channel  braces  extending  be- 

•  n  the  top  cover  plate  of  the  bolsters,  enlarged  for  this  pur- 

•  and  a  2-in.  plate  riveted  across  the  ends  of  the  extensions 

i>e  centre  sills.    This  plate  is  44  ins.  long.    The  form  of  the 

per  and   its   construction   are   shown   in  the  drawing. 


45-TO.\    STKEI,    UAUEUFKAME    COAL    CAR. 


2!». 

;:o. 
.-.1. 


35. 

:!»;. 

37. 

3y. 

40. 

41. 
42. 
43, 
44, 
45. 
46. 
47. 

48. 
49. 

(For 

50. 
51. 
52. 
5.^. 
54. 
.5.5. 
5t>. 
.57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 


CYXJNUKUS. 

High    pressure,    number.  ..;..... 

IjOW  pressure,   number 

Arrangement .',  .^, 

Diameter,   inches,   high  pressure,   rfght.v.j^,  ^ . , , 

Diameter,   inches,  high  pressure,  left.  .  ..viV,. ...  .,,i.  .,.•,...-:.  i.Vk 

Diameter,  inches,  low  pressure,  right. ..;.;.'.........;,...  ...v„ . 

Diameter,  inches,  low  pressure,  left 

.STROKE  OF   PJ8TON, fEKT.  . 

High     pressure,     right .....i-.  ^^  .:«jr«.v*  • 

High  pressure,   left. ........ ...  ..i^^i.-i-i-.;.. ..jl. i  .> 

l.i<Tw  pressure,    right,  . . ,;. . .  . , . . ■.:.-^».^."iii.,  ,>  ,..i.-;....s.  ... ,..  ^ .»  • . 
i-^w  pressure,  leit  •  •  ■ . .  .^..'.  .;• .  •  *  •  i.**.  .■*  ..v.*  -•  ....  v.  •  *'i  •  .■'...«.  ^  . 

CLEARANCE,    PER    CENT.    OF    PISTO.V    1)1S1*L.\CEMENT, 

High  pressure,  right,  head  end ; 

High  pressure,  right,  crank  end ,,...... ...*,.. 

High  pressure,  left,  head  end i,-. ■.>'.'.«  . .  »  .^-  ■. 

High  pressure,  left,  crank  end.  ........... V-'-.W.;  .".,». .^...- -  ..vl... 

Low  pressure,  right,  head  end. .  ,,v^i:.>.<;, ^. ;."... .^,v;  ..*■...',. »..,. 

I^w  pre-ssure,  right,  crank  end .  ./.:..;i... /ix.'^.,>v;v .%;,,,.  ...^. 

Low  pressure,   left,   head   end j. «'.•'..  .»ii.v;;  .;..i,.',i,,,i. . 

Low  pressure,   left,   crank  end ..,.......;...■....;,.... 

RECEIVER,    CIBIC    FEET, 

Volume,   right   side .,,...*....... ............. 

Volume,    left    side ..;.»..  ..^■.. ..,...»  .»i.v..;.'.;..» 

STEAM   PORTS.   INCHES. 

piston  valves  the  length  equals  the  circumferenc-e  of  tnside  of  bush- 
ing, minus  the  sum  of  the  widths  of  bridges.) 

High  pressure  admission,  right,  head  end.  length 

High   pressure  admission,   right,  head  end.   width ,..,..... 

High  pressure  admission,  right,  crank  end.  length v.., v..;.. 

High  pressure  admission,   right,   crank  end    width .'...^.ivv. 

High  pressure  admission,   left,  head   end,   length ..wl.,.. . .-. 

High  pressure  admission,  left,  head  end.  width ,.^  ...... 

High  pressure  admission,  left,  crank  end,  length ....  ii.,  ...»*....  . 

High  pressure  admission,  left,  crank  end.  width ..\..V. 

Low  pressure  admission,   right,   head  end,  width 

Low  pressure  admission,   right,   head  end.  width .  *.  i  . 

Low  pressure  admission,  right,  crank  end,  length ....;.  ...i.. 

Low  pressure  admission,  right,  crank  end.  width .'■....  .v.,  . . 

Low  pressure  admission,  left,  head  end.  length v.. .  ..... 

Low  pressure  admission,  left,  head  end.  width ;......... 

Low  pressure  admission,  left,  crank  end,  length ...... 

Low  pressure  admission,   left,  crank  end,   width,  .  > 

High    pressure    exhaust,    right,    length 
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67. 

68. 
69. 
70. 
71. 
72. 
73. 

74. 
75. 
76. 
77. 

78. 

79. 
80. 
81. 

82. 

84, 
85. 

86. 
87. 
88. 
89. 

90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 

98. 

99. 
100. 
101. 
102. 
103. 
104. 
105. 

106. 
107. 

113. 
114. 

U5. 
116. 
117. 
118. 
119. 
120. 
121. 

125. 
'126. 
127. 
128. 

1.^2. 
1 33. 
134. 
135. 
136. 


144. 

145. 
146. 
147. 

14.S. 
149. 
1 50. 
151. 
152. 
153. 

154. 
1 .55. 
156. 
157. 
158. 
159. 


160. 
161. 

162. 
1  6.?. 
164. 
1  65. 
166. 
167. 

168. 
169. 

171. 
172. 
173. 
174. 
175. 

179. 


180. 


High  pressure  cxhau.-»t,   right,  width 

High  presKure  exhaust,  left,  length 

High   pressure  exhaust,   left,   width 

Low    pressure    exhaust,    right,    length 

Low    pressure    exhaust,    right,    width 

Low  pressure  exhaust,  left,  length 

Low  pressure  exhaust,   left,  width 

PISTON    RODS,  DIAMETER.   INCHES. 

High     pressure,     right 

High    pressure,    left 

Low     pressure,     right 

Low  pressure,  left 

TAIL    RODS,    niAMETKR,    INCHES. 

High    pressure,    right 

High  pressure,  left ' 

Low   pressure,    right 

Low   pressure,    left 

VALVES. 

Type 


Design      

Balauced  area  in  per  cent  of  total 

Type  of  link  motion 

CiRE\TKST    VALVli    TRAVEL,    INCHES. 

High     pressure,     right 

High    pressure,    left 

Low   pressure,    right 

Low    pressure,    left 

orr.SIKK    I.AI'    OK    VALVK.   INCHES. 

High  pressure,   right,   head   end 

High  pressure,  right,  crank  end 

High    pressure,    left,    head   end 

High   pressure,    left,    crank    end 

Low    pressure,    right,    head    end 

Low  pressure,   right,  crank  end 

Low  pressure,  left,  head  end 

Low   pressure,   left,   crank   end 

INSIDE    LAP    or    VALVK,    INCHES. 

High   pressure,   right,   head   end 

High    pressure,    right,    crank   end 

High  pressure,  left,  head  end 

High    pressure,    left,    crank    end 

Low  pressure,  right,  head  end 

Low    pressure,    right,    crank    end 

Low    pressure,    left,    head    end 

Low   pressure,   left,   crank  end 

MISCEIJ.ANEOU8. 

Cylinder   laggins.   material ^i- 

Cylinder    Jacket,    material •  • 

BOILER. 

Type 


Outside  diameter,  first  ring.   Inches 

TUBES. 

Number     

Outside    diameter,    Inches 

Thickness,     Inches 

Length  between  tube  sheets.  Inches 

Total   fire   area,    square   feet 

Serve  tubes,  number  of  ribs :','''  'L' 

Serve  tubes,  square  Inches  of  inside  surface  in  one  Inch  of  length. 

SUPERHEATER. 

Number  of  tubes .^.^.^ 

Outside    diameter.     Inches ; 

Thickness.     Inches • 

Length  of  tubes.  Inches. 


FIREBOX,   INSIDE. 

Length    *. Inches . 

Width Inches. 

Depth,  front  end  .  .  ."Trrrv*.^*, inches. 

Depth,  back  end Inches. 

Volume cubic  feet. 

FIRE  DOORS. 

Number     

Area,   square   feet . . .' 

GRATES. 

Style 


Total    area,    square    feet 

Total   area,   dead   grates,   square   feet 

Width  of  air  spaces.  lAt-hcs ^ 

'!       AIR   INI,KT.S. 

Through  firebox  sides Square  feet 

Through   grates Square    feet 

Through  fire  doors Square  feet 

Total  air  Inlets,  No.  148.  No.  149  and  No.  150 Square  feet 

Ratio  air  Inlets    (No.  149>   to  grate  area   fNo.  145) 

Ratio  air  inlets  (No.  151)  to  grate  area  (No.  145) 

HEATING    SirRKACK.    SQUARE    FEET. 

Of  the  tubes,  water  side 

Of  the   tubes,    fire   side 

Of  the  firebox,  fire  side 

Of   the    superheater,    fire    side -. 

Total,  based  on  Inside  of  firebox  and  inside  of  tubes 

Total,  based  on  inside  of  firebox  and  outside  of  tubes 

BOILER   VOLUMES. 

(With   water  surface   at   level   of  second   gage  cock.L 

Water  space,  cubic  feet ."V^ 

Steam  space,  cubic  feet 

EXHAI'ST    NOZZLE. 

Double    or    single 

Dimensions    of    right    side.    Inches. 

Dimensions   of   left    side,    Inches - 

Area   of   right  side,   square   Inches 

Area   of   left   side,   square   Inches 

Total  area,  left  side 

RKVER.SE  LEVER. 

High   pressure  cylinder,   notches   forward   of  center 

Low   pressure   cylinder,    notches   forward    of   center 

RATIOS. 

Heatlnp  surface  (No.  158)  to  grate  area   (No.  145) 

Fire  area  through  tubes   (No.  119)  to  grate  area   (No.  145) .. 

Firebox  heating  surface   (No.  I.'.fi)   to  grnte  area   (No    145).. 

Tube  surface   (No.  155)  to  fJrebox  heating  surface  (No.  156) 

Firebox   volume    (No.    136)    to  grate  area    (No.    145) 

CO.NSTANTS. 

For  dynamometer  horse-power  (power  developed  when  the  speed  Is 
one  r.p.m.   and  the  pull   Is  one  pound) 

For  indicated  horse-power  (power  developed  at  one  rp.m.  and  one 
pound     m.e.p.) 

High   pressure  cylinder,   right,   head   end ......."'. 


181.  High  pressure  cylinder,  right,  crank  end 

182.  High  pressure  cylinder,   left,  head  end 

183.  High   pressure   cylinder,    left,    crank   end 

184.  Low  pressure  cylinder,  right,  head  end 

185.  Low  pressure  cylinder,  left,  crank  end 

186.  Low  pressure  cylinder,   left,  head  end 

187.  Low    pressure    cylinder,    left,    crank    end 

FOR    PISTON    DISPLACEMENT.    CUBIC    FEET. 

188.  High  pressure  cylinder,   right,   head  end 

189.  High  pressure  cylinder,   right,  crank  end 

190.  High  pressure  cylinder,  left,  head  end 

191.  High   pressure   cylinder,    left,    crank   end 

192.  Low   pressure    cylinder,    right,    head    end 

193.  Low   pressure   cylinder   right,   crank   end 

194.  Low  pressure  cylinder,  left,  head  end 

195.  Low  pressure  cylinder,  left,  crank  end 

The  numbered    blank  spaces   are    provided  so    that    infor  ition 

concerning  iinu-sual  features  of  the  locomotive  under  test  i;  y  u- 

inserted.     The   dimensions   and   constants   will   be  given   fo  caih 

locomotive  tested,  the  observed  data  and  calculated  results  f<i  oadi 
test.     There  will  be  from  14  to  20  tests  on  each  locomotive. 

The  method  for  obtaining  the  dimensions  and  data  giver  s  in 
mast  cases  self-evident;  but  that  these  may  be  clearly  undi  i  lood. 
and  also  to  show  the  precautions  taken  to  insure  accuracy,  l  fol- 
lowing are  d(vme<l  sufficiently  important  to  require  special  iik  i„ii: 

DESCKIITION,    DIMENSIONS    AND   PROPORTIONS. 

Items  Nos.  3  to  13.  The  circumference  of  the  driving  whe<  .  will 
be  measured  with  a  flexible  steel  tape,  divided  in  feet  ani]  hun- 
dredths of  a  foot.  The  circumference  will  be  taken  at  the  loint 
where  the  driver  would  rest  on  the  rail.  The  gage  of  track  Scins 
4  ft.  SV4  ins.  and  the  width  of  the  rail  head  being  2%  ins.,  tl  ■  i\\s- 
tance  l)ctween  the  circumferences  to  be  measured  is  4  ft.  10%  ms. 

Items  No.s.  20  to  28.  As  there  is  no  scale  at  St.  Louis  wiili  suf- 
ficient capacity  to  weigh  many  of  the  locomotives  which  are  to  be 
tested,  the  locomotives  will  be  weighed  at  the  mast  convenient  i).)int 
by  a  member  of  the  testing  force,  although  in  some  cases  it  m.i.v  lie 
necessary  to  take  the  builders'  weights  of  the  engine  in  Wirrkinj 
order. 

Items  Nas.  ,32  to  3.'.  The  diameters  of  cylinders  will  be  Inken 
with  an  inside  micrometer  caliper,  at  the  head  end,  crank  end  nml 
middle  of  the  l>ore  of  the  cylinder.  These  three  locations  in  t\w 
cylinder  will  be  measured  with  the  calipers  in  a  vertical  po.^itiiiii, 
and  also  in  a  horizontal  pasition  :  the  diameter  given  being  an  .aver- 
age of  the  six  measurements  obtained  in  this  manner. 

Items  Nos.  .30  to  30.  The  locomotive  being  set  on  one  of  its  ilc.iri 
centres,  the  distance  from  some  convenient  point  on  the  gni<l<>  <>r 
cylinder  to  .some  point  horizontally  in  line  on  the  crasshead  or  pi.s- 
ton  rod  will  be  measured.  A  similar  measurement  will  linn  h' 
taken  between  the  .same  two  points  with  the  locomotive  on  the  hiIkt 
dead  centre.  The  difference  between  the.se  two  measurenieui.^  in 
feet  will  give  the  stroke. 

Items  Nos.  40  to  47.  The  volume  of  clearance  will  be  obhiimnl 
by  placing  the  locomotive  on  the  dead  center  and  filling  the  <  i.jir- 
ance  space  with  water  from  a  ves.sel  holding  a  known  weijr'it  of 
water.  The  water  remaining  in  the  vessel  will  be  weighed  nnil  (Itc 
rate  of  leakage  from  the  clearance  space  observed.  From  these  'lata 
4he  volume  of  the  clearance  space  can  be  readily  calculated,  arn!  1^ 
times  this  volume,  dividwl  by  the  volume  of  piston  di.spI.Tccii.iiit. 
will  be  the  result  desired.  As  a  check,  the  clearances  will  bi'  cal- 
culated from  measured  dimensions  and  working  drawings,  but  :rof- 
erence  will  be  given  to  the  results  obtained  by  the  ase  of  watei. 

With  piston  valve  engines  it  will  be  necessary  to  place  the  vilv** 
so  that  it  will  block  the  steam  port ;  a  tell-tale  hole  being  pro  ili><l 
to  allow  the  escape  of  air  and  to  .show  the  height  of  the  water.  Hv 
removing  a  cylinder  cock,  and  using  a  hand  pump,  the  water  lay 
be  forced  in  from  below,  and  the  amomit  ascertained. 

Items  Nas.  48  to  40.  The  receiver  volumes  will  be  ascertaii  '■  if 
practicable  in  the  same  m.anner  as  the  volume  of  clearances. 

Items  Nas.  r»0  to  73.  Tlie  length  of  the  steam  and  exhaust  ;  it.^ 
given  will  not  be  the  actual  length,  but  will  l>e  such  a  dime:  "" 
that,  multiplied  by  (he  actual  width,  will  give  the  actual  area  <>  i'"" 
port.  The  mea.'<»irenients  are  given  in  this  way  to  allow  f<>'  'I"* 
rounded  corners  tisually  found  in  cylinder  ports. 

Items  Nos.  74  to  SI.  The  T)islon  rmls  and  tail  rods  will  be  v  '■■'" 
ured  at  .several  points  by  a  micrometer  caliper.  The  diameter  •-  '" 
for  each  rod  will  l»e  the  average  of  all  measurements. 

Item  No.  S4.  Tlie  balanced  area  of  the  valve  will  be  the  pn  '■* 
of  the  dimensions  to  inside  edges  of  balance  strips  or  rings  :  '•<" 
total  area  that  of  the  entire  face  of  valve. 

Items  Na«!.  Sfi  to  SO.  Tlie  greatest  valve  travel  will  be  obta'  '"•! 
with  tho^  reverse  lever  in  full  gear  forward,  by  scribing  the  v  '\'' 
rod  and  measuring  with  a  tram. 

Items  Nos.  00  to  105.  The  outside  and  inside  laps  will  be  cji  "' 
lated  from  measurements  of  valve  and  valve  seat  taken  while  '  •'• 
and  their  relative  positions  at  centre  of  valve  travel. 

As  a  set  of  working  drawings  will  be  furnished,  the  chief  puri  " 
of  these  measurements  will  be  to  check  the  drawings. 
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,0.  114.  The  outside  diameter  of  the  first  or  smallest  ring 
•iler  will  be  calculated  from  the  circumference  as  measured 
iexible  steel  tape. 

Nos.  IIG  and  117.  As  the  thickness  and  outside  diameter 
vary  considerably  after  they  have  been  in  service,  for  nom- 
lueter  and  specified  thickness  will  be  taken. 
No.  118.  The  length  of  tubes,  between  tube  sheets,  will  be 
;  by  measuring  the  length  over  beads  of  a  number  of  tubes 
uibuted   and  deducting  the    thickness   of   tube  sheets   and 


\o.  119.  The  total  fire  area  of  tubes  will  be  obtained  by 
iiiiillii  '»g  the  area  of  cross  section  of  inside  of  tube  by  the  num- 
Imt  of  aibes. 

hii,  No.  121.  As  a  factor  in  obtaining  the  surface  contour  of 
ilio  S' .  ve  tubes,  a  strip  of  adhesive  tape  will  be  pr&ssed  into  the 
fiirm  ''i  the  ribs  of  the  tube  or  a  cast  of  the  same.  The  length  of 
iliis  t.i'O  in  inches  will  equal  the  square  inches  of  surface  in  1  in. 
(.f  k'li.ih. 

lt(M,i>  Nos.  12C  and  127.  The  dimensions  of  superheater  tubes 
will  lt>-  found  in  the  same  way  as  already  described  for  boiler  tubes. 

Itfiiis  Nos.  132  and  133.  The  length  of  the  firebox  will  be  meas- 
ured ;ii  the  level  of  the  bottom  of  fire  door,  and  parallel  to  line  of 
ruil,  the  width  being  the  horizontal  distance  between  side  sheets  at 
iiii(l-I<'iitith. 

ltiiii>  Nos.  134  and  135.  The  depth  of  firebox  will  be  the  meas- 
iiirtl  ilistance  (i>erpendicular  to  the  rail)  from  grate  surface  to 
irowii  slioet  at  front  and  at  back  of  firebox. 

It.'iii  No.  l.'JG.  The  volume  of  firebox  will  be  calculated  from  di- 
iiH'iisious  of  the  firebox  above  the  surface  of  the  grates,  and  checked 
from  I  lit'  drawings. 


Item  No.  147.  The  width  of  the  air  spaces  in  grates  will  be, 
with  bar  grates,  the  actual  width  of  the  openings ;  with  finger  grates, 
the  maximum  opening. 

Item  No.  149.  The  area  of  the  air  inlets  through  the  grates  will 
be  calculated  from  drawings  known  to  correctly  show  the  grates. 

Item  No.  150.  The  air  inlet  area  through  fire  doors  will  be  the 
area  of  dampers  or  holes  in  fire  door,  when  dampers  are  open  as 
far  as  possible. 

Item  No.  154.  The  heating  surface  of  the  water  side  of  the  tubes 
will  be  obtained  by  multiplying  the  circumference  of  the  outside  of 
tube,  in  feet,  by  the  length  between  tulw  sheets,  in  feet,  and  by  the 
number  of  tubes. 

Item  No.  155.  The  heating  surface  of  the  fire  side  of  the  tube 
is  to  be  obtained  in  a  similar  manner  to  Item  No.  154,  except  that 
the  internal  diameter  of  the  tube  will  be  used.  In  the  case  of  Serve 
tubes  the  length  over  the  ribs  (No.  121)  divided  by  12  is  the  cir- 
cumference in  feet 

Item  No.  15G.  The  heating  surface  of  the  firebox  is  the  area 
calculated  from  measurements  of  the  firebox  sheets,  above  the  level 
of  the  grates,  less  the  total  fire  area  of  the  tubes  (No.  119),  the 
area  of  fire  doors  (No.  142),  and  the  area  of  air  inlets  through 
sides  of  firebox   (No.  148). 

Item  No.  157.  In  the  heating  surface  of  superheater  will  be 
included  any  headers,  etc,  wluch  m&y  iocm  a  part  of  the  true  super- 
heating surface.    :     ^""-^v  ■  >,  -     :->;>•' 

Items  Nos.  1.58  and  159.  The  heating  surface  of  the  superheater, 
for  a  locomotive  .so  equipped,  is  included  in  these  items ;  using  the 
fire  sid*  of  tube.s  and  headers.  The  heating  surface,  based  on  the 
fire  side,  will  be  used  in  all  calculations  in  these  tests. 

{To  be  continued.) 


THE   APPLICATION   OF   INDIVIDUAL    MOTOR  DRIVES 
TO   OLD  MACHINE    TOOLS. 


BY   B.    V.    WRIGHT. 


M(  Kkk.s  Rocks  Shops. — PirrsnirRo  &  Lake  Erie  Railboad. 


XIH. 


MISCELLAXtXjr.S   TOOLS. 

This  article  presents  some  interesting  but  very  simple  motor 
apiilirations  which  were  made  to  a  large  punch  and  shear,  a 
small  punch  and  a  slab  milling  machine. 


Fig.  60  shows  a  motor  application  made  to  an  old  Hilles  ft 
Jones  No.  3  punch  and  shears,  which  will  punch  a  1%-in.  hole 
in  1-in.  plate  and  will  shear  1-in  plate.  The  motor  is,  in  this  case, 
supported  by  a  simple  cast-iron  bracket,  which  was  designed 
to  correspond  to  the  contour  of  the  frame  and  is  firmly  bolted 
to  the  frame  of  the  tool.  The  speed  cone  which  was  used  with 
the  belt  drive  was  removed  and  replaced  by  the  larger  Morse 
silent-chain  sprocket.  The  motor  is  a  Crocker-Wheeler  101.- 
L.S.-C.CM.,  which  is  capable  of  developing  10  h.p.  at  240 
volts.  It  is  operated  at  a  constant  speed,  and  the  tool  runs 
at  a  rate  of  25V^  strokes  per  minute.  The  starting  box  is 
located  on  the  panel  board,  which  is  placed  close  to  the  base 
of  the  tool  just  below  the  motor. 


Home  Silent  Chain 

Crockor  Wheeler  1»-H  J». 
Motor. 
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Fig.  ♦>!  illustrates  the  application  of  a  motor  to  a  small 
jmnfh  made  ])y  the  Excelsior  Machine  and  Cleveland  Punch 
and  Shear  Company,  which  will  punch  a  IS-KI-in.  hole  in 
%-in.  plate.  The  motor  is  supported  by  two  brackets  of 
l>^-in.  X  4-in.  wrought-iron  bar;  one  end  of  each  bracket  is 
fastened  to  the  floor  by  %-in.  lag  screws,  and  the  other  end 
is  bolted  to  the  frame  of  the  tool  as  shown.  The  bolt  speed 
cone  was  replaced  by  the  large  Morse  silent-chain  sprocket. 
The  motor  is  a  5  h.p.  type  I.-L.S.-C.C.M.  machine,  which 
«levelops  5  h.p.  at  240  volts.  The  tool  runs  at  a  speed  of  39 
strokes  per  minute.  The  starter  is  on  the  panel  board,  which 
is  placed  near  the  motor  and  close  to  the  tool. 

An  application  of  a  motor  to  a  Sellers  slab  milling  ma- 
chine  is   shown    in    Fig.    02.     With    the   belt    drive   a   cone   on 


IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTU 


FlIIJ'OKIAI.     CoKKJ';Sl'UM)K.\CK. 


{Continued  from  page  265.) 


Crank  axles  are  very  common  here  because  the  prev 
types  of  locomotives  for  years  have  employed  inside  com 
cylinders.  The  older  and  smaller  engines  do  not  work 
axles  severely  enough  to  cause  any  anxiety  because  of  < 
but  the  heavier  and  more  recent  locx)motives  require 
careful  watching.  Crank  axles  run  from  200,000  to  2 
miles  without  trouble,  and  then  they  are  usually  reL  ved 
because  of  cracks  which    generally   develop   in   the  regi.      of 
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shaft  A  was  driven  from  a  countershaft.  Pulley  C  was  merely 
an  idler,  and  run  loose  on  shaft  jB.  The  feeds  were  operated 
by  a  pulley,  which  Ayas  keyed  to  shaft  B  where  the  Morse 
silent-chain  sprocket  now  is,  and  which  was  driven  from  a 
countershaft. 

When  the  motor  was  applied  the  speed  cone  was  removed 
from  shaft  A.  and  pulley  C  was  keyed  to  shaft  B.  The  pulley 
which  ope^ted  the  feed  shaft  B  was  replaced  by  the  Morse 
silent  chajn  sprocket  D  and  was  driven  from  the  motor  by  the 
Morse  silent-chain  as  shown.  The  motor  is  a  Crocker-Wheeler 
M.S.-C.M.,  which  will  develop  ^>l.^  h.p.  at  240  volts.  It  is  oper- 
ated by  a  4Q-M.F.21  controller,  and  the  maximum  speed  of 
the  tool  is  75  revolutions  per  minute.  The  controller  is 
bolted  to  the  side  of  the  housing  on  the  side  opposite  the 
motor. 


the  junction  of  the  crank  pins  and  webs.     When  the  ro<!- 
down  the  cracks  are  easily  discovered  and  are  closely  wat> 
for  developments.     Circular  cracks  around  the  crank  pin 
the  Ixwly  of  the  axle  are  not  allowed  to  grow,  and  the  a 
are  scrapped,  but  the  other,  or  corner,  cracks  are  someti 
allowed  to  advance  as  far  as  l*^  in.  from  the  edge,  provii 
the  advance  is  not  at  a  greater  rate  than  about  one-sixte« 
inch   per  month.     Twice  this  rate  of  advance  is  considt 
excessive  and  dangerous.    These  observations  cover  in  a  s^ 
eral  way  the  practice  of  a  number  of  roads.     No  one  1 
seems  to  be  in   the  least  degree  anxious  about  crank  ax 
but  it  is  evident  that  they  are  most  carefully   inspected  : 
conscientiously   cared   for.     The   older   and    smaller   types 
engines  almost  invariably  have  solid   axles,   with  the  crai 
cut  out  of  solid  forged  steel,  but  the  advances  in  speed  a; 
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'tfu.iiv  have  compelled   the  coustructiou   o£  built  up  crauks. 
r      limits  to  the  solid  crank  axle  have  beeu  reached,     lu  the 
i.     Ill  types  of  fast  passenger  engines   built  up  construction 
jj,     sed.     The  webs  and  crank  pins  are  pressed  on,  and  this 
ftv  rbod  is  not  only  cheaper  but  it  does  not  torture  the  material 
ij     oes  the  bending  in  forged  cranks.    It  also  avoids  the  ex- 
|).    -ive  cutting  away  of  material  of  solid  cranks.     The  built 
II     axles,  furthermore,   provide  some  elasticity   at  the  joints, 
v\.    -li  appears  to  relieve  the  structure  from  the  local  bending 
il»»!  tends  to  prevent  localized  flexures  and  consequent  crack- 
iiitc;     Some  of  the  roads  make   their  crank   webs,   pins  and  . 
h<'  lies  of  axles  of  different  steels,  having  a  touch  of  highly 
vj,  '.ntiftc   metallurgy,   which   is  guarded   as   a  secret.      There 
-     ;iis  to  be  little  in  this,  however.    This  subject  is  important 
I.,  Americans  just  now  because,  whether  they  like  them  or  not, 
«i.iiik  axles  are  sure  to  be  used  in  future  American  locomotive 
piactice.     It  will  be  necessary  for  us  to  go  into  greater  refine- 
uit  nts   in  design   of   locomotives,  and   no  one  can  study   the 
l.nomotive  in  England,  France  and  Germany  without  seeing 
Hi,   unquestionable  advantages  of  the  application  to  American 
liiactico   of    the   principles    which    accompany    the    latest    de- 
velopments involving  crank  axles.     We  must  get  more  power 
imm  the  weights  we  use,  and  to  do  this  we  must  inaugurate 
.s.  ientiflc  designing.     That  this  can  not  be  avoided  in  justice 
u>  the  locomotive,  to  the  American  traveling  public  and  the 
iiwDers  of  our  railroads   is  one  of  the  apparently   important 
iHiclusions   in   this   tour  of  study.     This   will   be  mentioned 
ui;aiu.     It  is   made  prominent  just  at  this  point  because  so 
irituh  centers  in  the  crank  axle. 
Ill  the  frame  construction  of  English  engines  aii  important 
;iiiire  of   bracing   stands  out  prominently.     The  deep   and 
'hill   plate  frames,   usually   "J^   or   1  in.   thick,  tend   to  cover 
lip  the  valve  motion  and  render  the  vital  parts  of  the  running 
g.-ar  inaccessible.    This  does  not  appear  attractive  in  any  way. 
With    the    deep    plate    frame,    however,    very    great    vertical 
in-ngth  is  secured,  and  the  frames  as  a  whole  are  not  rigid 
against  side  stresses,     it  is  customary  to  brace  these  frames 
aiiniirably,  and  in  exactly  the  way  in  which  American  frames 
are  weakest.     At  the  cylinders  a   deep  brace  is  secured   by 
the  cylinder  bolts.     The  motion  plate  which  crosses  between 
I  lie  frames  and  holds  up  the  rear  ends  of  the  guides,  is  gen- 
'lally  of  cast  steel,  and  is  a  girder  as  deep  as  the  frames. 
\  third  deep  brace  or  cast  steel  diaphragm  crosses  the  frames 
'I'k  of  the  leading  driving  axle  of  a  2 — 1> — 0  engine,  and  under 
lie  front  end  of  the  firebox  is  another  one,  not  quite  as  deep. 
'lifse  braces  tie  the  frames  together  across  the  engine,  but 
'v  do  much  more  than  that.     Because  of  their  depth  they 
I  I  as  the  diagonal  braces  of  bridge  trusses  and  prevent  twist- 
■im  of  the  frames.    This  is  believed  to  be  an  important  matter. 
Mil  is  just  now  receiving  careful  attention  in  the  new  freight 
ii,Mnes  of  the  Lake  Shore,  which  have  been   illustrated   in 
is  journal.     A  rather  close  questioning  of  English  officials 
'1  not  discover  any  serious  difficulties  with  frames  on  tho 
'  ser  types  of  engines    which  have  gone  into  service  during 
'-*  past  five  or  six  years.     We  might  advantageously  apply 
MS  method  of  preventing  twisting,  due  to  heavy  side  stresses 
entering  and  leaving  curves,  against  which  our  frames  are 
't  in  the  least  protected. 

Trains  in  England  are  always  light,  relatively,  to  ours.  A 
"ton  passenger  train  is  unknown,  and  a  1,000-ton  freight 
'■liu  is  unheard  of  on  most  roads.  In  fact,  but  one  road  was 
•iind  having  any  trains  of  this  weight.  As  a  rule  the  track 
kI  bridges  are  not  sufficient  for  engines  capable  of  handling 
""0-ton  freight  trains.  Freight  service,  therefore,  except 
■to  speed,  offers  little  of  interest.  It  is  not  so.  however,  with 
assenger  service  here,  with  300  to  375  ton  trains,  running 
I  schedules  of  50  miles  and  over  per  hour.  These  trains 
"■•■y  many  passengers,  and  more  than  ours  of  equal  weight. 
Ills  fact  is  ( ommented  upon  elsewhere  in  this  review.  Foreign 
lilroads  are  not  "blessed"  with  passenger  agents  ana  the 
I'llman  Company,  with  their  influences  in  the  direction  of 
'Pat  weights  of  passenger  equipments.  Sleeping  cars  here 
"f  not  in  extensive  use,  and  are  not  required  on  most  runs. 
I  iiose  which  are  used  are  much   lighter  per  passenger  than 


ours.  As  a  general  statement,  it  is  safe  to  say  that  the  number  ^ 
of  passengers  carried  by  an  American  train  of  tJUU  tons  would 
travel  in  an  English  train  of  about  2{){)  tons.  Of  course  this 
bears  an  important  relation  to  the  weight  and  capacity  of 
locomotives.  The  delicate  screw  thread  couplings  of  English 
"carriages"  tell  a  story  with  respect  to  the  locomotives,  but 
these  engines  do  wonderful  work  considering  their  weight 
and  size. 

The  severest  service  in  Great  Britain  is  the  Londou-ScotcU 
traffic  on  the  east  and  west  coasts.  On  both  sides  of  the  island 
material  advances  wei'e  made  in  the  capacity  of  locomotives 
about  eight  years  ago.  This  was  immediately  met  by  an  in- 
crease in  the  weights  of  cars  and  trains,  and  a  recent  advance 
in  the  locomotive  has  been  again  accompanied  by  increasing 
the  requirements. 

The  severest  service  m  Great  Britain  is  on  the  Caledonian 
Railway.  The  train  leaving  Glasgow  for  Carlisle  at  2  p.  m. 
weighs  300  tons,  back  of  the  tender,  not  including  passengers 
and  baggage,  and  the  corresponding  train  from  Carlisle  to 
Glasgow  usually  weighs  3UU  tons,  the  speeds  ranging  about 
5G  miles  per  hour.  With  lighter  trains,  weighing  2o0  tonb 
behind  the  tender,  this  road  makes  runs  averaging  5y  miles  per 
hour  from  Sterling  to  Perth,  33  miles,  and  from  Forbar  to 
Perth,  32  miles.  This  is  done  by  engines  weighing  116,908  lbs. 
The  grades  on  this  section  are  2  miles  of  59  ft.  per  mile;  2 
miles  of  G5  ft.  per  mile,  and  G  miles  of  7U  ft  An  example 
of  good  work  by  a  light  engine  is  a  recent  performance  of  a 
110,G60-lb.  engine  in  starting  a  train  from  Stonehaven  to 
Dubton,  with  G',-  miles  of  an  average  grade  of  170,  this  dis- 
tance being  made  in  111^  minutes,  with  a  minimum  speed  of 
35  miles  per  hour,  the  train  weighing  198  tons.  This  grade 
begins  at  the  Stonehaven  station.  1  could  not  secure  figures 
for  coal  consumption  for  individual  runs,  except  in  terms  of 
rough  weights,  which  are  not  satisfactory.  The  firemen,  how- 
ever, are  not  overworked,  though  they  must  use  great  skill 
and  must  co-operate  very  carefully  with  the  engineers  in  order 
to  keep  up  steam  pressures.  The  reversing  quadrants  on  these 
engines  are  very  finely  divided,  and  the  engines  are  carefully 
and  scientifically  handled.  In  the  United  States  the  advent 
of  a  new  locomotive  of  increased  power  sometimes  has  the 
effect  of  discouraging  the  men  who  still  run  the  lighter  en- 
gines, and  they  fail  back  in  their  efforts  to  make  time  with 
the  smaller  engines.  It  is  not  so  in  Great  Britain.  I  never 
have  seen  small  and  light  engines  worked  as  skillfully  as 
these  are.  The  men  are  expected  to  get  the  utmost  out  of  the 
small  and  old  engines.     They  certainly  do  it. 

lu  England  as  in  the  United  States  the  combination  of 
technical  education  and  practical  experience  is  sought  in  pro- 
viding succession  in  the  oflSce  of  locomotive  superintendents, 
and  it  is  becoming  increasingly  difficult  for  a  man  to  rise 
from  the  ranks.  This  appears  to  many  people  as  an  un- 
important matter,  but  it  surely  is  important.  In  England 
in  the  early  development  of  railroads,  locomotives  were  al- 
ways designed  and  built  by  locomotive  building  concerns. 
The  responsibilities  of  locomotive  superintendents  began  in 
operation  and  repairs.  Occasionally  a  locomotive  engineer  was 
promoted  to  have  charge  of  shops,  and  afterward  advanced  to 
the  head  of  the  department.  This  developed  a  type  of  strong, 
practical  men,  now  represented  by  a  few  veterans  whose 
standing  as  railroad  oflScials  and  locomotive  experts  is  very 
high.  Naturally  they  became  educated,  though  they  are  not 
necessarily  classed  as  engineers.  Some  of  these  men  stand 
for  the  most  progressive  methods  in  Great  Britain  to-day, 
although  it  can.  aot  be  said  that  they  are  the  only  progressive 
ones.  '  -'^'^-' 

About  35  years  ago  the  roads  began  to  build  their  own 
locomotives,  and  most  of  them  supply  theij*  own  wants  to-day. 
both  as  to  design  and  construction.  This  brought  the  drawing 
offii-e  into  prominence,  which  is  now  a  very  important  branch 
of  the  service.  This  change  opened  the  way  for  the  educated 
engineer.  Occasionally  one  of  these  was  appointed  to  take 
general  charge  of  the  department,  and  "practical"  men  were 
depended  upon  to  look  after  operation.  Now  it  is  quite  diffi- 
cult, if  not  impossible,  for  the  practical  men  to  rise  to  the 
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top,  not  for  lack  of  ability,  but  of  opportunity  to  show  what 
they  can  do.  Of  course  a  single  instance  does  not  prove  any- 
thing, but  it  is  worth  noting  that  in  one  case  two  roads  were 
found  running  In  conjunction  and  hauling  through  traffic. 
The  road  under  the  educated  engineer  has  continued  the  use 
of  light  engines,  which  have  been  habitually  double-headed, 
while  the  same  trains  were  hauled  over  the  connecting  line 
by  single  engines  of  much  greater  power,  which  were  designed 
under  the  direction  of  a  "practical"  man.  The  latter  operated 
at  an  advantage  because  of  the  thorough  understanding  of  the 
operating  side  of  the  department  by  the  chief.  The  writer  is 
confirmed  in  the  opinion  that  it  is  very  desirable  to  establish 
a  plan  of  promotion  with  respect  to  the  chief  motive  power 
officer,  which  will  accomplish  two  things:  FMrst,  develop  the 
tal^t-©f  the  rank  and  file  by  opening  the  way  for  promotion 
of  all  alik<g^  who  possess  ability.  Second,  to  establish  a  method 
whereby  educated  men  will  prepare  for  their  responsibilities 
slowly  and  thoroughly.  G.  M.  B. 

(To  be  Continued.) 


THE  OPPORTUNITY  OF  THE  ENGINEER. 


IMPROVED  FIRE  DOOR  FLANGE. 


Very  good  reports  are  received  with  respect  to  this  fire-door 
flange  on  locomotives  on  the  Chicago  &  Northwestern  RaiU 
way.  Door  joints,  with  abrupt  flanges,  have  always  been 
troublesome,  because  the  flanges  are  alternately  heated  very 
hot  when  the  door  is  closed  and  cooled  when  it  is  open. 
Usual  construction  produces  stiffness  in  the  sheets  and  a 
rigidity  around  the  door  which  causes  the  expansion  and  con- 
traction to  localize  and  develop  cracks  which  are  difficult  to 
repair.  The  joint  illustrated  has  been  developed  and  patented 
by  Mr.  M.  O'Connor,   foreman  boilermaker  of  the  Chicago  & 
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Northwestern,  at  Missouri  Valley,  la.  He  states  that  it  is 
being  applied  to  all  locomotives  requiring  heavy  boiler  work 
at  that  point  and  that  of  twenty-eight  locomotives  fitted  with 
it  in  the  past  three  years,  no  failures  have  been  found.  This 
form  of  door  flange  provides  a  rounded  surface  of  the  sheets, 
and  a  particularly  full  curve  of  the  inside  sheet.  This  gives 
the  sheet  an  opportunity  to  bend  without  cracking,  and  it 
also  increases  the  space  for  water  circulation  around  the  door 
opening.  This  construction  avoids  sharp  bends,  prevents 
lodgment  of  scale  atnd  mud,  and  it  costs  no  more  than  other 
forms  of  door  flangingt 


Baroon.s  &  Oliveu  Ti'KiiKT  Lathe — I'.ardons  &  Oliver  of 
n.'v.-lainl.  <)..  liavo  jitst  .sliippcd  to  the  Canadian  Tacific  Railway  at 
Moniroal  a  H-in.  turret  lathe  with  an  automatic  cluuk  and  wire 
f«HHl.  Vihcyse  net  weiglit  is  over  20.000  lbs.  It  will  turn  42  in.-<.  in 
length  and  will  make  n  4^ -in.  fTo.s.sliead  pin  from  bar  .steel  at 
the  rate  of  li  jier  hour.  It  i.s  the  lieavie.st  maehine  of  thi.s  typo 
that    has    ever    been    built. 


The  official  estimates  of  the  Government  make  the  pres' 
population  of  the  United  States  80,000,000.     Reasoning  fr 
the  past  it  seems  probable  that  twenty-five  years  from  now  c 
population  will  be  125,000,000.    That  is,  by  the  time  that  ' 
young  engineers  now  starting  their  life  work  have  reachetl 
ripe  and  active  middle  age  the  population  of  the  United  Sta 
will  be  as  great  as  the  present  population  of  the  United  Ki; 
dom,  the  German  Empire  and  two-thirds  of  France   added 
gether.    It  will  be  a  homogeneous  population,  of  high  aver; 
education,  and  averaging  higher  in  courage,  enterprise  and  s< 
reliance  than  the  people  of  any  other  great  country,  for  r^ 
sons  which  we  need  not  now  go  into.    That  population  will 
planted  in  a  temperate  climate,  in  a  country  of  unequal  1 
natural  resources,  intersected  by  great  natural  waterways,  (■■ 
ered  with  a  network  of  railroads,  and  with  vast  coast  lines 
two  great  oceans.     The  wealth,  the  power,  the  physical  a 
intellectual  influence  of  such  a  nation  may  be  guessed  at;  tli 
cannot  be  measured. 

Such  is  tha  inheritance  of  the  American  youth  who  stan 
to-day  in  the  gateway  of  life.      To  the  young  engineer  all  11 
has  an  especial  meaning 
an  agricultural  people, 
facturing  people.     Doubtless  we  shall  long  continue  to  be  tin 
greatest  food  producing  nation;  but  we  shall  come  to  be  als. 
the  greatest  manufacturing  D»t1on.     The  opportunities  we  of 
fered  to  courage  and  enterprise  plus  highly  trained  intelligem  ( 
That  means  that  the  great  prizes  of  the  next  quarter  of  a 
century  will  be  for  the  engineer.    But  if  he  will  grasp  them  In 
must  not  only  be  an  engineer;  he  must  be  a  man. — H.  O.  Pro 
in  Electric  Club  Journal. 


Heretofore  we  have  been  relativ  y 
Soon  we  shall  be  relatively  a  maim- 
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RAILROAD    PROGRESS  AS   SHOWN    BY    INTERSTATE 
COMMERCE  COMMISSION  STATISTICS. 


The  total  single  track  railway  mileage  in  the  United  States  mi 
June  ;'>0,  VMS,  was  207,077.22  miles,  having  increased  5,">Or».:'.7 
miles  in  the  year  ending  on  that  date.  This  increase  exceeds  tli.ii 
of  any  previous  year  since  1890. 

On  June  30,  V.H)H,  there  were  in  the  service  of  the  railways  43.871 
kuomotives,  the  increase  being  2,C4C.  As  classified,  the.se  locoiiio- 
tive.s  were:  Passenger,  10,570;  freight,  2.1,444;  switching,  7.0.> 
There  were  also  7{>9  not  a.ssigned  to  any  class. 

The  total  number  of  cars  of  all  classes  was  1,753,389,  this  total 
having  increa.sed  113,204  during  the  year.     The  as.signment  of  tlii> 
rolling  stock  was,    to  the  pas.senger  service,  38,140  cars ;   to  tli' 
freight  service,    1,053,782  cars;    the   remaining   61,407   cars   bein 
those  employed  directly  by  the  railways  in  their  own  service.    Car 
lused  by  the  railways  that  were  owned  by  private  companies  an 
firms  are  not  included  in  this  statement.     The  average  number  > 
locomotives  per  1,000  miles  of  line  was  214,  showing  an  increase  ■ 
8.    The  average  number  of  cars  per  1,000  miles  of  line  was  S,54< 
showing  an  increase  of  345  as  compared  with  the  previous  yeai 
The  number  of  passenger-miles  per  passenger  locomotive  was  l,97i^ 
780,  showing  an  increase  of  70.476  miles.     The  number  of  ton-mil' 
per  freight  locomotive  was  6,807,981,  showing  an  Increase  of  141,4> 
miles  as  compared  with  June  30,  1902. 

Practically  all  locomotives  and  cars  in  passenger  service  had  trai' 
brakes,  and  of  the  10,570  locomotives  in  that  service,  10,110  wi'i 
fitted  with  automatic  couplers.  Most  of  the  freight  locomotives  h.i 
train  brakes  and  98  per  cent,  of  them  automatic  couplers.  *' 
1.(m3,782  cars  in  freight!  service  on  June  30,  1003,  1,352,123  ha 
train  brakes  and  1.62.3,330  automatic  couplers. 

The  number  of  persons  on  the  pay  rolls  of  the  railways  in  tli 
United  States,  as  returned  for  June  30,  1903,  was  1,312,537,  " 
039  per  100  miles  of  line.    These  figures,  when  compared  with  cor 
responding  ones  for  the  year  1902,  show  an  increase  of  123,222  ii 
the  number  of  employes,  or  45  per  100  miles  of  line.     The  cla.ssili 
cation   of  employe.s   includes,   enginemen,  .52,993;   firemen,  50,041 
conductors,  39.741,  and  other  trainmen,  104,88.5.     There  were  4!>. 
IMU  switch  tender.s,  crussing  tenders  and  watchmen.     With  regai'i 
to  the  four  generaT divisions  of  railway  employment  it  appears  tlia' 
general  administration  required   the  services  of  45,222  employes; 
maintenance  of  way  and  structures,  433,648  employes ;  maintenaiic 
of   equipment,   2.53.889   employes;    and   conducting    transportation. 
570,881  employes. 
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LATING    AND    REVERSING   CONTROLLERS   FOR 
MACHINE-TOOL  MOTOR  DRIVING. 


~k  ^^  type  of  controller,  particularly  adapted  for  use  with 
iii(i(  ndently-driven  machine  tools,  has  recently  been  de- 
sign :  hy  the  Westinghouse  Electric  &  Manufacturing  Cora- 
pan  manufactured  as  types  V  and  W,  which  cover  a  wide 
ran-  of  sizes  and  capacities  to"  fulfill  all  the  requirements  of 
servive..^;.: 

Tjif'  type  V  controllers  are  used  upon  2-wire  single  voltage 
(.jp'  IS.  eight  forward  speeds  and  four  reverse  speeds  being 
ohi;!  led  by  resistance  in  the  shunt  field  circuit  of  the  motor. 
In  ■'  tyP©  W,  which  is  designed  for  use  in  connection  with 
3.\vi  1  2-voltage  circuits,  the  speed  variations  are  obtained  by 
men:  >  of  the  two  voltages,  as  well  as  the  shunt  field-resistance, 
j)ni\i-ion  l)eing  made  for  6  forward  speeds  on  the  lower  and 
9  on  the  higher  voltage,  and  6  reverse  speeds  on  the  lower 
vol's^e-     Experience  has   proven   that   this   number   of  speed 


The  cover  c^n  easily  be  removed  by  withdrawing  the  pins 
which  hold  it  in  place,  and  acc^ess  to  t-be  leads  is  quickly  ob- 
tained by  removing  the  strips  screwed  to  the  back  of  the  con- 
troller. 

Another  important  feature  which  assures  the  adaptability 
of  these  controllers  to  various  conditions  is  the  fart  that  the 
handle  and  ratchet  are  so.  designed  that  they  may  l)e  removed 
from  the  controller  and  placed  at  any  point  which  is  con- 
venient, permitting  connection  to  the  controller  by  means 
of  bevel  gears  and  shafting.  Tiiis  not  only  adapts  the 
apparatus  for  distant  control,  but  it  enables  the  operator  to 
use  the  same  handle,  ratchet  and  indicator  dial  which  are  fur- 
nished with  the  controller;  this  saves  the  expense  of  making 
a  new  handle  and  ratchet,  as  is  necessary  in  some  cases. 

The  notches  in  the  ratchet  are  positive,  and  the  design  is 
such  that  as  each  step  is  reached  a  key  drops  into  a  notch  and 
stops  the  handle,  holding  it  firmly  in  place  until  released  by  a 
pressure  upon  the  thumb  stop  in  the  end  of  the  handle.  The 
operator  is  thus  able  to  watch  his  work  uninterruptedly  while 
applying  power  or  changing  the  speed — ^a  fact  of  distinct  ad- 
vantage. The  "handle  and  ratchet  are  simple  in  construction 
and  each  step  is  plainly  indicated  and  niimbered. 

In  the  type  V  controller  the  starting  resistance  is  inserted 
when  the  first  contact  is  made,  being  cut  out  when  the  handle 
is  moved  to  the  second  position.  In  the  type  W  a  cam  lifts 
from  the  contact  the  finger  whose  function  is  to  cut  out  the 
slartlug  resistance,  and  thus  leaves  the  resistance  in  circuit 
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I' ions  is  the  best  possilde  lor  goneral  use,  and  affords  all 
ifferences  in  speed  which  are  required  in  service. 

''  type  V  controllers  are  ordinarily-. ad6i)ted  when  a  speed 

'  ion  of  2  to  1  is  required,  and  the  ^)e  W  for  variations 

'<>  1,  although   other   variations  may   be  obtained   as   de- 

each    installation    being   separately   considered   and    the 

'>ilpr  used  which  is  best  adapted  to  the  motor  with  which 
'o  l)e  used.  The  successive  intermediate  speeds  are  ar- 
'1  in  practii-ally  geometrical  progression,  but  extra  leads 
lovided  by  the  use  of  which  the  owner  may  make  such 

-''s  as  he  desires. 

ijeneral  structure,  these  controllers  are  l>ased  ui)on  the 
inotlern  and  improved  types  of  controller  design,  insuring 

'ility  and  long  life,  regardless  of  hard  usage.     The  drum 

■'le  of  metal  and  se<-ured  to  an  insulated  shaft.  The  con- 
•  rips  and  the  fingers  are  of  hard  rolled  copper,  and  th< 

'•■'  are  provided  with  lock  nuts  and  adjusting  screws.  Sil 
are  liberally  proportioned  and  are  made  easy  of  accrea. 


when  starting  or  when  rhanging  to  a  higher  or  a  low«'r  voliage. 
By  means  of  a  dash  pot,  the  return  of  the  finger  is  delayed  for 
a  i)redeterntined  interval  of  time,  the  si>ee«l  of  the  return  Iwing 
regulated  by  means  of  a  screw;  the  checking  medium  is  a  non- 
freezing  liquid,  greatly  superior  to  air  as  a  means  of  even  and 
close  regulation  and  not  affected  by  atmospheric  conditions. 
If  desired,  the  dash  pot  can  be  removed  without  disturbing 
any  other  portions  of  the  controller. 

Arc  shields  are  placed  between  all  contacts  which  carry  the 
main  current,  and  in  addition  all  sizes  aljove  10  h.p.  have  a 
powerful  magnetic  blow-out  coil. 

In  caiiacities  to  and  including  10  h.p.  the  resistance,  whi«'h 
is  of  the  imbedded  type,  is  regularly  mounted  directly  beneath 
the  controller,  as. shown  in  the  accompanying  illustrations.  1u 
larger  sizes  it  is  mounf'ed  aeimrately.    The  leads  are  conven- 

itly  located  and  have  screw  connwtors.  These  control Idi's 
are  designed  in  every  particular  to  give  superior  service  undor 
Qvcn  the  least  favorable  conditions. 
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A  TEST  OF  A  MOTOR  DRIVEN    PLANER. 


BY   J.    C.    STKEN, 


MHfliiiM-  TakiiiK> 
•JlUts.  Vx  i*,*  f.-.<i.C.l 


avurage  length  3.25* 


Muchinc  Ruiiniii);.    Xn  C'littiiiK. 


length   •X.i  sees. 

Return-' 


KollowiiiR  i'losely  after  the  series  of  articles  recently  pub- 
lished in  these  columns  upon  the  motor  driving  of  planers,  it 
is  helievert  that  an  account  of  an  interesting  test  upon  a  motor- 
(Irivon  planer  recently  made  will  be  appreciated.  The  planer 
is  one  built  by  the  Pond  Machine  Tool  Company,  66  ins.  in 
width  and  having  a  platen  12  ft.  long.  The  motor  which  is 
used  to  drive  this  machine  is  one  l)uil)  by  the  Northern  Elec- 
tric Company,  of  Madison,  Wis.  It  is  a  15  h.p.  compound- 
wound  motor  running  at 
100  r.p.m.  with  the  normal 
line  voltage  of  220.  An  ex- 
tended armature  shaft  car- 
ries the  driving  pulleys  di- 
rect, and  ui)on  the  extend- 
ed shaft  is  also  carried  a 
heavy  balance  wheel,  the 
Jitility  of  which  will  l)e 
seen  upon  examination  of 
the  following  diagram  and 
data  given. 

These  data  were  ob- 
tained by  means  of  a  re- 
cording ammeter,  the  ac- 
companying diagrams  be- 
ing traced  directly  from 
the  record  strip.  The  use 
of  this  instrument  enables 
a  graphical  showing  to  be 
made  of  the  power  con- 
sumed during  any  period 
of  time,  or  cycle  of  opera- 
tions, of  the  machine  be- 
ing tested.  Its  use  also 
makes  possil)le  the  calcula- 
tion of  the  actual  total 
power  consumed  for  a  given 
lime. 

The  work  done  upon  the 
planer  during  the  test  re- 

tpiired  a  platen  traverse  of         , '^^~~Z Z ~^ 

al)out  8  ft.  The  two  sur- 
faces cut  were  about  26V^ 
Ins.  long  each,  with  a  space 

between,  so  that  the  cut  was  not  continuous.    Hoth  tool  heads 
were  used,  eacli  one  carrying  a  cut  of  •'<  in.  in  depth   with  a' 
feed  of  Vs  iu.     The  material  was  of  cast   iron,  of  nieditini  hard 
ness.     While  the  ctits  taken  are  not  nearly  up  lo  the  capacity 
of  the   machine,   the   work    represents   average   practic«^  fairly 
well. 

The  results  of  the  test  are  given  as  follows,  the  voltage  being 
21I»  as  an  average  throughout  the  test: 

J'nwer  rpquirrd  to  drive  llio  motor.  rtriviriR  ^haft.  tlio  pulloys  o?i 
IhP  marhine.  nnd  the  platen  In  forward  dlrertlon,  no  rut  boinK 
taken;    average  gross  power  of lo.::  lip. 

I'ower  required  for  return  of  platen.  Including  reverse Ifi.n  lip 

Power  required  at  time  of  heaviest  rut    (maximum) 14.4  h.p. 

Power  required  at  moment  of  reverse  from  return  to  rut    ('max.>.16..T  h  ji. 

Power  required  at  moment  of  reverse  from  rut  to  return    (max.). 22. 4  h.p. 

I'ower   required    as   average   throughout   entire   cyrle   of   platen 

movement     1  •'••i  h.p.  ■ 

The  time  required  for  one  ryrle  of  platen  movement  .48  min.  or  29.0  sees. 

The  time  required  for  rutting  movement  of  platen.  .    ..'?4  mIn.  or  20. .5  sees. 

The  time  required  for  return  movement  of  platen..    .14  rain,  or    8.5  sees. 

From  the  above  it  will  be  seen  that  the  ratio  between  the 
time  of  reverse  and  cutting  movement  is  1  to  2.43. 

By  the  application  of  a  Warner  cut-meter  to  the  moving 
platen  it  was  found  that  the  cutting  speed  was  at  the  rate  of 
25  ft.  per  minute,  with  a  return  speed  of  75  ft.  per  minute,  a 
ratio  of  1  to  3.  The  difference  between  these  two  ratios  may 
be  taken  to  represent  the  time  loss  at  reversals.  The  action  of 
the  motor  was  all  that  could  be  desired. 

It  will  be  seen  that  the  power  required  to  reverse  the  direction 
of  platen  movement  from  cut  to  return  was  only  22.4  h.p.,  an  in- 


crease of  but  55  per  cent,  over  the  power  necessary  at  ma.\  .um 
cut,  and  an  increase  of  64  per  cent,  over  the  average  amou  t  re- 
quired during  the  whole  cycle  of  movement.  This  maximum  wcr 
is  much  less  than  might  be  expected  from  a  machine  o.  ,his 
size,  and  the  very  favorable  result  shown  is  undoubtedly  njy 
largely  due  to  the  balance  wheel  on  the  motor  shaft.  1  ,vill 
be  understood  of  course  that  a  balance  wheel  requires  imo 
expenditure  of  power  to  keep  it  iu  motion,  but  as  this  ^  a 
relatively  small  amount  it  is  more  than  comiiensated  f  hy 
the  advantages  obtained  l)y  its  use.  Another  result  <  ihe 
balance  wheel  action  will  be  seen  ui)on  reference  to  th-,  .iia 
gram.    The  depth  of  the  cut  was  quite  uniform  ihrough(;     ii.s 
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Run  uf  1  niin.40  Sees. 
FlU.    1. 


Run  of  1  iiilii.JOSfcis  '■ 

Fig.   2. 

length,  yet  there  is  no  sudden  rise  in  the  power  lino  at  iIk' 
point  where  cut  begins,  the  rise  being  gradual  up  tc)  the  p  ini 
of  niaxiniiim  i»<)wcr.  This  feature  will  be  noliccif  at  th 
ginning  point  of  each  cut. 

From  the  data  given  al)ove,  certain   information  is  ol 


A  Motor  &  Pulleys  on  M;n-liine 

B  5I;iihliio  ninniiig  linht.  No  Cut. 

C  Mucliiiie        ••        2  Cuts. 


IM- 


III 


Fig.    3. 

able    which  can  be  used  under  similar  conditions,  as,  foi 
stance,  taking  the  maximum  power  rate  of  14.4  h.p.  for  cut; 
and  the  quantity  rate  of  metal  removed  at  46.8  cu.  ins.  if 
ting  was  continuous,  we  have  as  a  result  the  following: 

Power  required  per  rubii-  inch  of  metal  removed  = 30s 

Or,  amount  removed  per  horse-power  = 3.25  cu. 

While  the  above  item  gives  the  rate  as  to  capacity  of  mo 
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ed  it  tloes  not  give  the  power  cost  rate.  This  can  be  ol> 
1  by  taking  the  power  consumed  during  the  complete  cycle 
vements  and  the  actual  amount  of  metal  removed  during 
( le.  Thus  it  is  seen  that  the  average  power  used  through 
.le  was  13. G  h.p.  and  the  quantity  of  metal  removed  was 
'1.  ins.;   hence,  the  following: 

•  of  niPtal  removed  per  horse-power  expended  := 607  cu.  ins. 

t  (if  power  used  per  cubic  inch  of  metal  removed  =: 1.64  h.p. 

K  :ii  the  data  given  the  total  amount  of  power  could  be  very 
,.|,iv  V  arrived  at  by  making  proper  observations  and  timing 
ihH  .arious  periods  of  running  under  cut,  running  light,  etc. 
.H>  taking  the  power  used  throughout  the  cycle  under  cut, 
and  while  running  with  no  cut,  the  difference  represents  the 
at'iiiil  power  used  in  removing  the  metal.  Referring  to  the 
ai'ctiinpanying  diagram.  Pig.  1  shows  something  over  three  con- 
<«•<•»; ive  tycles,  taken  while  machine  was  tutting.  P'ig.  2  shows 
tlie  same  length  of  time  with  machine  running  but  no  cut  being 
laktii.  Fig.  3  shows  three  sections  of  record  strip  superimposed 
l„r  |.iirpose  of  ready  comparison.  Comparison  of  the  figures 
ami  flie  diagram  will  show  also  that  the  time  required  per 
cycle  differed  somewhat  between  running  light  and  running 
under  rut.  In  other  words,  as  the  load  decreased  the  speed  of 
iiiolor  increased  somewhat,  and  consequently  the  time  of  cycle 
was  >.li(Htenpd.  These  diagrams  form  quite  an  interesting  ex- 
hiliii  i>(  Hie  power  variation  required  for  planer  driving. 

COMPRESSED    AIR   FLANGING    CLAMP. 

BUKK.'VU),    Ro<niKSTKR    S   PlTTSIMW;    R.\II.WAV. 

.Machines  of  this  description  usually  require  holes  in  the 
floor  to  accommodate  the  cylinders.  These  are  objectionable. 
Tilt'  design  shown  here  is  by  Mr.  W.  R.  Maurer,  of  the  Buf- 
falo, Rochester  &  Pittsburg  Railway,  the  machine  being  in 
use  at  the  Du  Bois  shops  of  that  road  (see  Amkrio.w  Exci- 
M 1 1:.  April  and  May,  1902).  These  machines  often  depend 
ii|M)ii   screws   to   adjust   the  'stroke    to   the   work.     This    one 


Euuc.VTE  YouB  SuccEssoBS. — Organization  demands  that  we 
have  somebody  to  succeed  us,  to  follow  us.  Have  you  in  your 
shop  men  working  for  you  who  are  competent  to  take  your 
place  if  you  are  tailed  away,  if  you  should  be  transferred  to 
some  other  place?  Possibly  this  has  oecurred  to  j'ou;  possibly 
not.  I  want  to  urge  upon  you  very  strongly  the  educating  of 
the  men  under  you — the  men  who  are  doing  the  work  for  you — 
the  men  who  are  making  you  a  success.  It  is  coming  to  be 
more  and  more  recognized  every  day  by  those  in  charge  of  the 
education  of  children  that  it  must  l^egin  when  the  child  is 
young.  The  same  thing  applies  to  the  men  working  in  the 
shops.  We  must  not  only  select  those  who  appear  to  be  bright 
and  sharp,  but  we  must  make  especial  effort  to  increase  the  ef- 
fi(ienc3i.of  our  brothers  by  educating  them  in  every  possible 
way.  In  olden  times,  the  foreman  would  not  give  up  to  any- 
liody  what  he  called  his  trade  secrets.  It  'was  a  mistaken 
policy — very  mistaken.  Tlie  man  who  makes  a  siict-ess  does  it 
not  by  doing  himself  all  the  work,  but  by  having  those  who  are 
subordinates  do  the  work  for  him. — S.  ir.  MiUvr,  ln'fttn'  lutfr 
national  Jiaihray  Master  Boiler  Makem. 


PoiwjsiTY  Tk.st  h»k  P.\i.\t.s  hx>K  Mkt.\m.i(;  Si  kka<;ks. — On  a  slip  of 
glass  i)ut  a  thin  coating  of  dextrine  (20  grams  dextrine,  40  c.  r. 
water.  3(1  c.  c.  alcohol  >  on  a  spot  about  1  'L*  i'ls.  diameter.  When 
thoroughly  dry  paint  the  surface  of  the  slip,  including  the  spot 
of  dextrine,  with  the  paint  to  be  tested,  one  or  several  «oats. 
as  may  l>e  desired,  to  corresi)ond  to  the  conditions  of  use.  When 
the  paint  is  dry  and  hard,  in  service  condition,  the  slip  is  Im- 
mersed in  water.  If  the  film  is  porous,  water  soaking  through 
will  dissolve  the  dextrine,  giving  it  a  wliitish  color  an<l  caus- 
ing the  overlying  paint  to  peel  off. — Dr.  C.  B.  Dutlley.  before 
American  ^oeiety  for  Testing  Materials. 


R.\u.w».\i»  MiT.K.\f:K<)K  THK  W<)Ki.i». — According  to  statistics  pre- 
pared by  the  Arehiv  fur  Eisenhahnwese.n.  and  translated  in  the 
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"ids  entirely  upon  air.  Everything  about  the  clamp  is 
-si!)le  and  from  the  cro.s.ssections  of  the  beams  it  appears 
•  sufficiently  stiff  for  satisfactory  work.  In  other  re- 
«  the  engraving  speaks  for  itself.  We  are  indebted  to  Mr. 
l<  s  E.  Turner,  formerly  superintendent  of  motive  power, 
1h'  drawing. 


School  for  Telegraphy  and  Stenography  has  been  estab- 
'1  by  the  Canadian  Pacific  Railway  at  Montreal,  for  the 
'if  of  employees  of  the  company.  It  is  understood  that 
'"lions  in  the  operating  department  will  depend  upon  a 
If'dge  of  telegraphy.  A  tuition  charge  of  $2  per  month 
*|iiired,  and  this  is  refunded  to  pupils  whose  attendance 
"'  classes  is  80  per  cent. 


Railroad  Gazette,  the  railroad  mileage  of  the  world  at  the  cn«l 
of  the  year  1902  was  520,955  miles.  Of  this  amount  North 
America  has  233.181;.  or  44.75  per  cent.;  North  and  South 
America  and  Australia,  53.33  per  cent.;  Europe  has  183.997 
miles;  Asia.  44.358;  Africa,  14.554;  North  America.  2?..1,1S«;; 
South  America,  ,28,822;  and  Australia,  1<;,038  miles. 


Remarkable  Fuel  Economy  in  Locomotives.— A  record  of  1.97 
lbs.  of  coal  per  indicated  horse-power  hour  in  a  locomotive  on 
the  Adriatic  Railway,  Italy,  is  given  by  Mr.  Charles  R.  King  in 
an  interesting  article  in  the  Railuap  Engineer.  April.  1904.  This 
was  done  by  one  of  the  new  0 — fi-— 4  type,  passenger  locomo- 
tives, arranged  with  the  tab  and  firebox  in  front.  They  are 
four-cylinder  compounds. 
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EDITORIAL  ANNOUNCEMENTS. 


Advertli»eiiieiit».— A'tW/iina  vill  be  inserted  in  this  journal  for  pay, 
k:s.cf.VT  IS  TiiK  AUVKKTi.si.Nc;  I'ACiKS.  The  readimj  pages  will  contain 
dhUi  siiih  matter  as  tec  eonsidcr  of  interest  to  our  readers. 


Conlrlbullont».  — .Irtic/cs  relating  to  railway  rolling  stock  construction 
atui  manaijement  and  kindred  topics,  by  those  who  are  practically 
aiyiiainted  with  these  subjects,  are  specially  desired.  Also  early 
nolins  of  offiiiul  changes,  and  additions  of  new  equipment  for  the  road 
or  the  stiop.  by  purchase  or' construction. 


To  SabMcrlbeni. — The  American  E.nginekr  and  Railroad  Journal 
is  mailed  regularli/  to  every  subscriber  each  month.  Any  subscriber 
vho  fails  to' receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  dcliverti,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  t)e  notified,  so  that  the  missing  paper  may  be  suppVieO, 
^%'lieii  a  iiubficrlb«r  cfaangCM  liin  addrean  he  ought  to  notify 
this  office  at  oiue,  so  that  the  paper  may  be  sent  to  the  proper  desti- 
nation. 


THE   AGE   OF   THE   AMERICAN    ENGINEER    AND 
RAILROAD    JOURNAL. 


A  conespondent  recently  inquired  ronoerning  the  statement 
printed  on  the  editorial  page  of  this  journal  to  the  effect  that 
it  was  established  in  18:52,  and  asked  whether  it  has  been  pub- 
lished lonlinuously  since  that  date.  In  answer  to  this  the  fol- 
lowing statement  was  transmitted,  which  may  also  interest 
other  readers  of  this  journal: 

The  American  Jiailroad  Joiirtial  was  first  published  January 
2,  is:{2.  It  was  the  first  railroad  paper  i)ublished  anywhere  in 
the  world,  and  was  issued  weekly  in  New  York  City.  The 
Mechanic's  Mayazine  was  united  with  it  July  1,  1838,  the  com- 
bined title  being  the  American  Jiailroad  Journal  and  Me- 
chanic's Mafiazine.  In  November.  184(1,  the  ofllce  of  publica- 
tion was  in  Philadelphia,  and  in  January,  1849,  again  in  New 
York.  This  publication  was  bought  by  Mr.  M.  N.  Forney 
October  1,  188(1,  and  in  January.  1887,  was  consolidated  with 
Van  Xnstrand's  En(/ineerin(/  Mn(jnzine.  This  latter  publica- 
tion was  established  in  18(»9  by  Mr.  H.  L.  Holley.  The  com- 
bination title  was  the  Railroad  and  Engineering  Journal,  and 
in  January.  1893,  it  was  changed  to  the  Amkkican  Exgineer 
AM»  Raii.ko.vi)  JoiR.NAL.  January  1,  1896,  the  Amkkican  E\- 
(.i.NKKK  AM»  Railroad  Jot  knai,  was  bought  by  Mr.  R.  M.  Van 
Arsdale  and  consolidated  with  the  yational  Car  and  Locomo- 
tive Builder,  being  published  with  the  title  of  the  American 
Engineer,  Car  Builder  and  Railroad  Journal.  January  1,  1899, 
the  title  was  shortened  to  the  Amkrka.v  E\<;i.\kki{  and  Raii,- 
KOAi)   Jot  KNAT,.    under    which    the    publication    has    continued. 

This  journal  has  been  published  continuously  since  the  year 
18.'?2.  and  it  is  the  oldest  railroad  paper  In  the  world. 


The  words  of  a  retired  superintendent  of  motive  pow  in 
his  argument  for  a  better  standing  of  the  motive  \  a^t 
department  given  in  his  article  in  this  issue  shou!  -  be 
pondered  by  all  who  have  to  do  with  the  managenic:  of 
railroads.  This  article  is  a  statement  of  facts  and  a'.  1  ^ 
warning  which  should  be  heeded  and  acted  upon.  No  m. 
who  knows  railroad  meihanical  methods  at  the  present  n,,. 
and  is  in  a  position  to  compare  them  with  the  met  >>d8 
which  have  brought  great  commercial  success  to  larg.  in-# 
dustrial  enterprises,  need  be  told  the  importance  of  the  .  rai- 
ments of  this  gentleman.  Transportation  by  railroads  .re- 
sents some  of  the  greatest  problems  of  the  time,  and  .>-  me 
of  its  most  vital  factors  are  mechanical.  It  is  also  true  lat 
some  of  the  greatest  possibilities  in  cost  reducing  mei ,  .ds 
are  also^meHvanical.  Real  economies  in  locomotive  opem  'on 
and  maintenance  have  only  begun,  and  the  need  of  the  •..>st 
equipped  n\echanical  officers  was  never  so  great  as  now.  he 
field  for  railway  mechanical  work  is  not  as  atlractivo  u.s  it 
ought  to  be  and  so  important  a  matter  should  receive  ilie 
thought  of  owners  and  managements  without  delay. 


APPRENTICESHIP- WILL   IT   TAKE   CARE    OF  ITSELF? 


This  journal  has  been  taken  mildly  to  task  for  giviiii,'  so 
much  attention  to  the  apprentice  problem.  This  is  done  li>  an 
officer  who  is  high  in  the  councils  of  a  large  railroad  sysuni 
and  who  believes  that  "the  apprentice  problem  is  settling  itself 
very  nicely."  With  this  view  all  who  have  studied  appreiii ice- 
ship  and  present  methods  of  recruiting  railroad  service  must 
positively  take  issue.  Apprenticeship  is  certainly  not  taking 
care  of  itself,  and  the  neglect  of  it  by  the  railroads  is  a  Miy 
serious  matter.  Pension  plans,  improved  methods  of  manage- 
ment, and  the  most  correct  dealing  with  employees  can  never 
permanently  improve  the  labor  conditions  in  railroad  shops 
unless  the  method  whereby  youths  enter  the  shops  and  learn 
the  work  are  put  right.  Of  all  present-day  problems  ther<^  i.s 
none  more  vital  or  important  in  possibilities  for  influem  iiig 
the  future  than  that  of  recruiting  the  ranks  of  the  workuMMi, 
whether  in  the  shops,  on  locomotives,  on  trains,  and  at  ;he 
telegraph  key.  The  railroad  officer  who  establishes  a  prorier 
apprentice  system  and  follows  it  up  with  its  logical  acn'in- 
paniments  will  go  down  into  history  as  a  great  man  as  well  as 
a  public  benefactor.     It  can  and  must  be  done.    Who  will  do  it? 


THE   LOCOMOTIVE   HAS   GROVN  IN  37  YEARS  -  HA    E 
OPERATION  AND   MAINTENANCE  KEPT  PACE? 


Not^iing  could  be  done  at  this  time  to  better  point  out      •' 
way   to.  improve   American    railroad   operation   than   to  di'     1 
attention'  to  progress  in  size  and  capacity  of  locomotives,   is 
was  done  by  Mr.  W.  H.  Lewis  in  his  presidential  address 
fore  the  Master  Mechanics'  Association. 

Everyone    who    reads    this    comparison,    thoughtfully,    Ji      ' 
necessarily  be  led  to  think  of  the  progress  in  the  work  'i 
by  the  locomotives  and  in  methods  of  operation  and  main 
ance.     This   suggests   several    qtiestions    which    the   presii 
and    general    manager    should    answer:     1.     Is  the  loconm 
department  as  a  whole  advancing  in  scope  and  author  it. \      ' 
correspond  with  the  increased  responsibilities  of  running 
maintaining  and  loading  big  locomotives?     2.    Is  the  roti 
house  and  locomotive  terminal,  except  in  a  few  isolated  ca^ 
properly  equipped  to  meet  the  needs  of  big  locomotives,  wor! 
as  they  arei  to-day?    3.    Has  the  locomotive  repair  shop.  < 
sldered  generally,  advanc-ed  to  a  degree  adequate  for  best  en 
mercial   results  with   these  big  engines?     4.    Is  any   railf" 
taking  proper  precautions  to  prepare  enginemen  for  their  i; 
I)ortant  wark  in  running  and  firing  the  big  locomotive  ol 
day?    T).    la  any  railroad  following  up  its  use  of  fuel  as  cai 
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lly  as  the  stupendous  proportions  of  the  fuel  bills  renders 
sohUely  necessary  to  the  owners  of  the  properties?  G.  What 
Iter  way  is  there  to  put  these  things  right  than  to  put  the 
..live  power  department  on  a  rational  basis;  giving  necessary 
icoiiragement,  authority,  scope  and  responsii)ility;  putting 
ic  control  in  the  hands  of  those  who  best  understand  the  re- 
iiirements? 

I I  is  desirable  that  the  owners  of  the  properties  should  rea- 
/f  that  their  interests  depend  upon  the  answers  which  their 
lanagements  can  give  to  the  question:     "What  are  your  loco- 

iiolives  doing?"  One  of  the  greatest,  and  perhaps  the  great- 
st,  of  the  problems  before  railroads  to-day,  and  the  one  with 
lie  greatest  possibilities  for  improvement,  is  the  locomotive 
loblem. 

'  Because  of  their  significance  and  because  of  the  other  com- 
ijirisons  which  they  suggest,  the  remarks  of  Mr.  Lewis  in  re- 
gard to  progress  in  size  and  in  performance  are  reproduced  as 
iullows:  ' 

III  1S<"»S  we  lisid  hwoiuotives  with  cyliiid«>r.s  1(»x24,  with  r»0-in. 
ilriviiii;  wIk'cIs.  with  tractive  jiowcr  <tf  S.(MMl  ll>.'<. :  ^Ixiiler.s  4»; 
ins.  ill  diaiiK'Icr,  with  IT*  .s<|.  ft.  (»f  ^ratc  aicii  and  IMHI  .sq.  ft.  <tf 
lifMliiiK  .siirfa<«',  and  wei^hinj;  ap|iroxiiiiately  (MMHKJ  llis.,  with 
:!.S.(MMI  ills,  on  the  drivcr.s.  Kn^'iiics  of  tlics*'  diiiu'iisioii.s  were 
.•un.sid»'n<l  larj^o.  In  conipari.M>ii  with  this  take  our  pa.sseii^jer  1(Ko- 
tiiolivcs,  with  cylindt'r.s  2*Jx*J.S  in.s.,  S<)-iii.  driving  wheels,  de- 
\i-lo]iiiig:  tractive  power  of  i{2,<XM)  lbs.,  with  boilers  7<J  ias.  in 
•  liaint'ter,  carrying  220  ]hs.  of  steam,  with  54  sq.  ft.  of  grate  area 
.iiul  4,(R)tJ  sq.  ft.  of  heating  surface,  weighing  21!»,0(K)  Iks.  with 
Ill.tMJO  lbs.  on  the  driving  wheels;  or  the  latest  fiviglit  hx-oinotive 
..I"  the  Mallett  articulated  tyoe.  with  cylinders  20  in.s.  and  32  ins. 
iliamt'ter  by  o2-in.  stroke,  with  12  driving  wheels  TAi  in.s.  in  diain- 
.ler,  boiler  84  ins.,  carrying  'SiTt  Iks.  of  .steam,  with  72.2  sq.  ft. 
..f  grate  surface  and  5,585.7  sq.  ft.  heating  surface,  developing  a 
tractive  power  of  70,000  Iks.  when  working  coiuponnd,  or  80,(W<I 
Ills,  while  working  simple ;  the  weight  of  such  an  engine  in  working 
order  being  334,500  Iks. 

Comparing  the  engines  of  1808  with  standard  modern  freight  en- 
i;ines,  we  find  that  the  boiler  pressure  has  increa.sed  120  per  cent., 
tractive  power  has  increased  290  per  cent.,  boiler  diameter  52  per 
cent.,  grate  area  2(>0  per  cent.,  weight  on  drivers  272  per  cent., 
total  weight  250  per  cent.  As  an  example  of  the  increa.se  during 
I  lie  pa.st  seven  yeans  I  take  the  liberty  of  quoting  the  increase  of  the 
«iigiiie.s  on  the  Norfolk  &  Western  Uailway  Company,  which,  I  be- 
iieve,  will  serve  to  indicate  the  general  increjise  on  most  of  the 
roads  of  this  country.  The  increase  in  the  numk'r  of  locomotives 
'luring  the  iia.st  .seven  years  has  been  37  per  cent.,  total  increa.se  in 
tractive  power  70  per  cent.  Increase  in  tractive  power  per  engine, 
:'.o.7  per  cent.  During  this  time  freight  ton  mileage  has  increa.sed 
>«».7  iier  cent,  and  freight  ton  miles  per  engine  ha.s  incre.i.sod  35.2 
per  cent.  The  freight  ton  miles  per  pound  of  tractive  force  ha.s 
increased  4.23  per  cent.,  and  freight  engine  mileage  has  increased 
."•5  per  c-ent.,  the  increase  in  average  miles  per  engine  being  13.18 
iwr  cent.  The  total  tons  of  coal  per  1,000  ton  miles,  4.09  per  cent. 
The  average  cost  of  repairs,  expre.ssed  in  terras  of  "freight  engine 
miles,"  has  increiused  but  2.03  per  c-ent.  and  repairs,  in  terms  of 
•tons  one  mile  of  freight,"  has  decreased  14.;h;  per  cent.  Freight 
train  mileage  has  increased  23.G  per  cent.,  the  average  weight  per 
train  has  increased  50.9  per  cent,  and  average  number  of  tons 
hauled  per  engine  has  increa.sed  21  per  cent.  From  these  tigures 
.\oii  will  .see  that  while  the  average  tons  per  train  has  increa.sed  50.9 
per  cent.,  the  cost  of  repairs  to  locomotives,  expressed  in  terms  of 
•Ion  mile  of  freight  hauled,"  has  decreased  14.91J  per  cent.  The 
irii-at  signi(i«ance  of  these  comparisons  justifies  the  presentation  of 
these  statistics,  which  will  not  be  easily  compreliend(Ml  unless  one 
lias  an  opportunity  to  analyze  them  at  his  leisure.  The.se  figures  will 
Ix'  l\.iiii«l  ill  detail  in  the  cominitte«>'s  report  on  coal  con.sumption  in 
I'Koniotives.  a  duplicate  of  which  appears  in  the  June  issue  «if  the 
Amkicha.n  KN<iiNKKK  AM)  Uau.uoau  .Toiit.N  At.,  ill  <onipa  lisoii  with 
^oiiif  dat;i  otiit-r  than  that  of  out  own. 


LONG    STAYBOLTS,    LEAKY    FLUES   AND  VIDE    FIRE- 
BOXES. 


The  Grafstrom  Memorial.— Friends  of  the  late  Edward  Oraf- 
strom,  who  lost  his  life  in  saving  the  lives  of  others  in  the 
Kansas  floods  last  year,  will  be  glad  to  know  that  the  memorial 
iiind  has  reached  the  amount  of  $5,500.  Messrs.  S.  P.  Bush,  W. 
li.  Miner  and  B.  C.  Sanimons,  trustees  of  the  fund,  will  pur- 
« base  an  annuity  for  Mrs.  Grafstrom.  They  have  also  engaged 
•Mr.  Lorado  Taft,  tne  sculi)tor.  to  prepare  a  bronze  tablet,  to  be 
set  up  at  Topeka. 


The  following  supplements  the  report  of  the  discussions  be- 
fore the  Master  Mechanics'  Asso<-iation,  printed  last  month  on 
page  273: 

Advisability  of  Reducing  the  Diameter  of  Staybolts  and  Re- 
ducing the  Distance  Between  Them. — Mr.  G.  R.  Henderson  iire- 
sented  a  table  showing  the  pitch  necessary  in  using  bolts  of 
from  1  in.  down  to  %  in.  in  diameter.  Increasing  the  wiilth 
of  water  spaces  would  help  the  staybolts.  Few  l>olts  broke 
within  2  ft.  of  the  mud  ring.  Taking  everything  into  con- 
sideration, increase  of  length  was  believed  to  be  preferable  to 
a  reduction  in  diameter  of  Ijolts.  Prof.  Hibbard  had  found  that 
reducing  the  diameter  of  staybolts  between  the  sheets  did  not 
increase  the  life  of  staylwlts.  Mr.  Mord  Roberts  gave  testi- 
mony from  experience  which  was  very  favorable  to  "flexible" 
stayl>olts.  Mr.  Mcintosh  also  had  had  exi-ellent  results  with 
such  staybolts,  which  had  practically  eliminated  breakage,  not 
one  of  these  bolts  having  been  found  broken  in  two  years  of 
service. 

Leaky  Fines  in  Wide  Firebox  Locomotives. — Mr.  M.  K.  Bar- 
num  believed  the  trouble  to  be  due  to  faulty  firing,  bail  water 
and  short  distances  between  the  grates  and  the  bottom  flues. 
Brick  arches  would  probably  help  the  flues.  With  good  water, 
good  firing  and  tubes  of  •the  $ame  length  there  sboiild  be  no 
more  trouble  with  wide  'than  with  narrow  fireboxes.  Mr. 
Vaughan  thought  flue  diflictilties  to  be  due  to  two  causes,  the 
first  being  overheating  of  the  flue  ends.  Wide  firebox  engines 
were  doing  more  work  than  narrow  ones,  which  led  to  over- 
heating. The  other  cause  was  sudden  contraction  from  cold 
air  passing  suddenly  through  a  portion  of  the  flues.  When 
newly  fixed  the  tubes  were  strongly  secured  in  the  sheets,  but 
after  a  while  they  became  loose  and  the  change  of  length 
caused  leaks.  Wide  grates  were  difficult  to  keep  covered,  and 
holes  for  co'ld  air  were  much  more  likely  to  occur  in  the  fire 
and  cause  sudden  contraction  of  the  flues.  Mr.  Bentley  (Chi- 
cago &  North  W^estern)  had  practically  overcome  flue  failures 
by  the  use  of  water-treating  plants.  Relay  engines,  engine 
failures  and  delaj's  in  turning  engines  had  be<ome  pra<tically 
things  of  the  past  with  him.  With  bad  water  nothing  would 
improve  the  situation,  but  with  good  water  very  little  care  was 
required.  He  gave  strong  testimony  in  favor  of  water  purifi- 
cation. In  fact,  all  of  the  speakers  emphasized  the  importance 
of  good  water. 

Limit  of  Width  of  Soft  Coal  Btirning  Fireboxes. — Mr.  Law- 
ford  H.  Fry  opened  this  discussion  in  place  of  Mr.  Vaudain. 
Excess  air  through  large  grates  and  excessive  high  rates  of 
combustion  were  Iwth  to  be  avoided.  Mr.  Fry  quoted  experi- 
ments illustrating  the  losses  due  to  excessive  air  admission, 
which  carried  off  a  great  deal  of  heat  and  reduced  the  tempera- 
ture of  the  firebox.  The  limiting  width  of  grates  depended 
upon  the  quality  of  coal.  It  was  desirable  to  use  vertical  in- 
side sheets  of  fireboxes  in  order  to  facilitate  circulation.  Dr. 
Goss  gave  a  word  of  caution  against  loss  of  efficien«y  due  to 
excess  air.  With  wide  fireboxes  we  were  bound  to  be  cnncerned 
with  this  qtiestion. 


TiiF.  Hkatixc  SfRFArF:  ok  Skr\t:  TfBKs.— The  usual  rule 
for  measuring  the  heating  surface  of  Serve  tubes,  whiili  are 
now  commonly  used  in  foreign  locomotive  practice,  is  to  take 
the  whole  internal  surface  which  is  in  contact  with  the  hot 
gases  and  reckon  this  as  the  heating  surfa<-e.  This  was  brought 
out  in  a  recent  dis<ussion  before  the  Institution  of  Mechanical 
Engineers,  England. 


A  Goon  REr>ORT  of  Piston  Valvks.— "On  the  Eastern  Railway 
of  France  piston  valves  have  1)een  used  with  great  advantage; 
they  have  larger  ports  and  experience  .shows  that  an  economy 
of  nearly  10  per  cent,  -was  secured  by  piston  valves  as  against 
flat  valves." — Engineering. 
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A  NEW  DESIGN  OF  ENGINE  LATHE  HEADSTOCK. 


A  new  and  very  interesting  design  of  engine  lathe  headstock, 
hich  is  radically  different  from  that  ordinarily  used  on  belt- 
liven  lathes,  has  recently  been  put  on  the  market  by  the 
odge  &  Shipley  Machine  Tool  Company,  of  Cincinnati,  O.  This 
icadstock  was  designed  especially  to  stand  the  severe  ser- 
ice  caused  by  the  use  of  high  speed  tool  steels  and  maintain 
;s  life  and  durability.  To  accomplish  this  arrangements  were 
nade  to  use  a  much  wider  driving  belt  than  usual,  and  also  to 
I'lieve  the  main  spindle  and  its  bearings  of  all  the  strain  due 
i>  the  pull  on  the  belt,  and  to  provide  an  improved  device  for 
•iling  the  bearings. 

A  20-in.  lathe,  which  is  exactly  the  same  as  the  standard 
Lodge  &  Shipley  quick  change  gear  lathe,  except  for  the  im- 
proved headstock,  is  shown  in  Fig.  1.  Attention  is  at  once 
attracted  to  the  fact  that  the  familiar  cone  pulley  is  missing 
and  in  its  place  is  a  single  pulley  with  a  very  wide  face  and 
large  diameter,  and  also  that  the  main  spindle  is  apparently 
supported  by  four  bearings  in  place  of  two,  as  ordinarily  used. 
Fig.  2  shows  the  headstock  with  the  bearing  caps  removed.  As 
a  matter  of  fact,  the  two  inner  bearings  are  for  the  sleeve 
which  carries  the  l)elt  pulley,  and  the  two  outer  ones  for  the 
main  spindle,  which  passes  through  the  pulley  sleeve  but  does 
not  touch  it,  as  the  sleeve  is  bored  out  to  a  %-in.  larger  di- 
ameter than  the  diameter  of  the  spindle.  The  belt  pull,  there- 
fore, all  comes  on  the  pulley  sleeve  and  its  bearings,  and  the 
main  spindle  will  preserve  its  alignment  much  longer  and  the 
life  of  its  bearings  will  be  much  greater  than  with  the  old  con- 
struction. 

Fig.  3  shows  the  headstock  with  the  main  spindle  removed. 
The  pulley  sleeve  has  a  substantial  jaw  clutch  on  one  end,  as 
is  clearly  shown,  and  this  engages  with  one  which  slides  on 


the  inside  hub  of  the  face  of  the  larger  gear.  When  the  clutch 
is  engaged,  the  main  spindle  of  course  revolves  at  the  same 
speed  as  the  belt  pulley.  At  the  other  end  of  the  pulley  sleeve 
are  keyed  two  gears  of  different  sizes,  one  on  each  side  of  the 
bearing.  On  the  back  shaft  are  two  sliding  gears,  either  one 
of  which  can  be  thrown  into  mesh  with  the  corresponding  gear 
on  the  pulley  sleeve,  depending  on  the  speed  required.  When 
not  in  use  these  sliding  gears  on  the  back  shaft  are  located 
between  the  gears  on  the  pulley  sleeve.  The  ratios  of  the  back 
gears  are  3  to  1  and  9  to  1.  The  lathe  with  the  direct  run  and 
the  two  runs  of  gearing  has  three  speeds,  and  these,  in  con- 
nection with  a  countershaft  with  three  speeds,  give  a  total  of 
nine  spindle  speeds.  If  the  backing  belt  is  not  required  on  the 
countershaft  it  can  be  arranged  to  give  six  forward  speeds 
which,  in  connection  with  the  three  speeds  in  the  lathe,  will 
make  a  total  of  18  forward  speeds. 

The  details  of  the  headstock  are  shown  in  Fig.  4.  The  ba<k 
shaft  runs  in  self-oiling  bearings,  which  are  eccentric,  aiui 
which  are  connected  by  a  rod,  as  shown.  The  back  shaft  is 
hollowed  out  to  take  this  rod. 

Deep  oil  wells,  which  hold  at  least  a  pint  of  oil,  are  cast  info 
the  main  spindle  and  pulley  sleeve  bearings.  Brass  rings, 
which  have  outside  projections,  are  mounted  on  the  spindles 
and  arranged  to  turn  with  them.  Holes  are  drilled  into  the 
projections  on  the  rings,  and  these  dip  up  the  oil  from 
the  wells  and,  as  they  pass  over  the  centre,  drop  it  on  the 
spindles.  The  construction  of  the  bearings  is  such  that  the 
oil  cannot  get  out  of  tnem.  and  the  oiling  device  will  run  at 
least  three  months  at  one  oiling.  On  the  front  of  each  of  the 
bearings  will  be  noticed  a  lug.  These  lugs  are  bored  out  and 
connected  to  the  oil  w^ells.  The  front  part  of  each  lug  is  then 
partially  cut  away,  so  (hat  when  a  glass  tube  is  inserted  in  the 
lug  the  level  of  the  oil  in  the  well  can  be  seen. 


POOLING    OF  LOCOMOTIVES-DISADVANTAGES. 


In  a  report  on  the  subject  of  coal  consumption  of  locomotives 
a  committee  of  the  Master  Mechanics'  Association  made  the 
Inllowing  observations  with  respect  to  pooling: 

Theoretically,  the  pooling  of  locomotives  is  advantageous, 
iitit  there  are  many  conditions  which  detract  from  the  theoreti- 
cal benefit  of  such  method  of  handling  when  applied  in  prac- 
Mce,  It  may  happen  that  engines  pooled  at  different  terminals 
will  run  over  not  only  one  division  but  a  number  of  divisions 
and  come  in  contact  with  various  conditions  affecting  their 
economical  operation,  and  the  interest  manifested  by  the  men 
who  operate  the  engines  and  those  who  care  for  them  at  ter- 
minals is  diminished,  resulting  in  a  decreased  efficiency  in 
their  i>erformance.  The  pooling  system  has  a  demoralizing 
effect  on  the  interest  which  is  taken  in  the  maintrnancp  of  the 
ciigiuos  and  their  operation  by  the  enginemen  and  firemen, 
icsultin^ultimalely  in  less  loyalty  to  the  company  which  they 
serve.  However,  in  numeroiis  instances  pooling  is  necessary, 
ami  where  such  is  the  case  it  cannot  reasonably  be  expected 
iliat  motive  power  can  be  maintained  with  as  little  expense  as 
•  an  be  done  with  regularly  assigned  engines.  The  attention  to 
detail  of  maintenance  in  keeping  the  motive  power  in  service- 
able condition  without  continual  shop  repairs  is  the  keynote 
to  good)  operation  and  economy,  and  is  more  likely  to  be  ob- 
tained under  a  regular  assignment  where  each  man  runs  one 
particular  engine  than  where  one  man  runs  forty  engines. 
With  a  regular  assignment  each  engineman  becomes  not  only 
an  inspector  but  an  educator  for  the  particular  fireman  who 
may  be  assigned  to  *iim.  and  a  certain  pride  attaches  to  both 
nien  to  maintain  and  have  maintained  that  part  of  the  property 
of  the  company  which  is  entrusted  to  their  care. 

The  result  of  pooling  engines  is  further  shown  by  the  in- 
ability of  firemen  to  cope  with  the  differences  in  designs  of 
engines  as  well  as  can  be  done  when  they  are  regularly  as- 
signed to  one  engine,  especially  where  conditions  warrant  the 
use  of  both  wide  and  narrow  firebox  engines.  The  care  with 
which  wide  firebox  engines  should  be  fired  is  not  generally 


appreciated  by  the  men.  Tliis  is  |)erhaps  largely  the  <-ause  of 
the  numerous  troubles  due  to  Icalving  which  are  experienced 
wilh  this  type  of  engine.  It  is  much  easier  to  maintain  an 
even  fire  on  a  small  grate  than  a  large  one.  and  the  tf»nden<  y 
with  the  large  grate  to  allow  different  temperatures  at  diffeiont 
parts  of  the  fire  is  considerably  more  than  obtains  with  the 
small  grate,  hence  the  necessity  of  additional  care  on  the  part 
of  the  men  operating  an  engine  with  a  wide  firebox  and  rela- 
tively large  grate  area. 


ROLLER   BEARINGS    FOR   LINE   SHAFTS. 


In  (he  <ourse  of  a  paper  on  "Electric  Power  in  Workshops." 
by  Mr.  .1.  T.  Irwin,  before  the  Rugby  Knginoering  Society,  the 
author  gives  the  following  results  of  a  test  regarding  the  rria 
live  powers  absorbed  by  the  friction  of  journal  and  roller  l)ear 
ings.     The  figures  given  show  the  power  taken  on  a  line  of 
shaftings,  first,  when  fitted  with  cast-iron  swiveling  bearings 
liVi  ins.  long;   and,  secondly,  when  fitted  with   patent  roller 
bearings  l«i%  ins.  long,  so  constructed  as  to  allow  of  a  certain 
amount  of  elasticity.    The  shafting  was  124  ft.  long  by  3%  ins 
diameter,  and  was  supported  by  13  bearings  in  each  case.    The 
shafting  drove  2(j  machines,  6  lathes  and  boring  mill  gearing: 


Plain  Bearing. 

Starting.     Running. 

b.  h.p.  b.  h.  p. 

14  ].fl 

20  68 


Roller  Bearing. 
Starting.      Running. 


b.  h.  p. 
10 
15 


b.b.p. 
1.2 

5.5 


Remarks. 

Running  sbaftlng 
alonp.  Shafting  and 
countershafts. 


iV 


From  the  above  it  will  be  seen  that  wh err  using  roller  bear- 
ings the  starting  current  required  was  much  less,  and  also  the 
friction  load,  which  is  more  important,  the  advantage  in  favor 
of  the  roller  bearings  being  about  37  per  cent,  with  the  shaft 
running  light,  and  about  20  per  cent,  when  loaded.— T/jc  Me- 
chanical Engineer. 
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A  NEW  DESIGN  OF  ENOnSfE  LATHE  HEADSTOCK. 

\  II.  w  ami  vtiy  iiii cresting  cU'sigu  of  engine  laUie  hoadsto«k» 
icli  is  radiiciiiy  dilTerem  from  that  ordinarity  used,  on  belt- 
ivcH  lathes,  has  recently  i)een  put  on  ilie  niarkei  by  ihe 
wlge  &  Shipley  .Mathine  Tool  Company,  of  Cintinnali,  X).  This 
.iilsKxk  was  designed  esiierially  to  stand  the  severe  iseiv 
..  .auseil  liy  the  tise  of  liigh  speed  tool  steels  and  inatn tain" 
lile  and  durability.  To  a<eo«iplish  this  arrangements  were  ■; 
,.de  t-o  uso  a  nnich  wider  drivinii'beil  (ban  usual.  aiHl  also  to 
iH've  the  main  spindle  and  its  beaiings  of  all  the  strain  due 

•  iJH'  pull  «ui  the  l)e!t,  and  to  provide  an  improved  deviee  for* 
ilng  the  bearings:  _'.l-M"- 

\  :!0-in.   lathe,  whidi    is  exaetly'.  the  sam<;   as  iiie  standard 

•  idge  &  Sliipley  (iui<  k  <  tiange  gear.  laih<;,  exe<>pt  for  the  Lm- 
Mi\ed  headstoek,  is  sliown  in  1-Mg.  1.  AtttMition  is  at  out-e 
itraelod  to  the  fact  that  the  fairilliav  eohe  pttUey  is.  missing 
ml  in  its  [)lace  is  a  single  i)nirey  with  a  very  wide  .la<e  and 
11  ue  diameter,  and  also  i  liat  the  main  spindle  is  api»Hn'ntly 
ii|i|M>rteil  by  four  bearings  in  pla<-e  of  two,  as  onlinarily  HsCd. 
ii;.  2  shows  the  headstook  \vitK  the  Iwarin^  i  aps  roinoved,   As- 

,  matter  of  fax-t.tho  two  inner  bearings  are  for  the  sleev& 
>  hii  h  earries  the  lielf  [niHey.  and  tlie  two  outer  ones  for  the 
iiain  spindle,  whi<ii  pa.sses  through  the  imlley  sleeve  but  does 
lot  tomh  it.  as  the  sleevo  is  bored  x>at  to  a  %-iii..  jlar^ 
itnfler  liian  the  diameJer  of  the  spindle.  The  belt  jiull,  there-  : 
■  lie.  all  I omes  on  the  i»ulley  sleeve  ami  Us  hearings,  and  the 
;iiain  sjdndle  will  preserve  its  alignment,  mu<"h  linger  and  the 
ifo  of  its  hearings  will  be  mueh  greater<than  with  theotd  eon- 
imetldn.  vo-'.^i'- ;"-V;  > 

Fig,  ^  sliows  the  lieadsi(M-k  with  tiie  inaiu  spindb^  reinov<'d. 
i  lie  pulley  sleeve  lias  a  substantial  jaw  eluteh  <mj  one  end.  as" 
.  .  learly  shown,  and  this  engagt'ji  with  one  whii  b   slides  on 


the  inside  hub  «if  the  fa<  e  of  the  larger  g< -at  W'Ik-u  the  elun  li 
Is^  engaged,  the  main  spiwdle  ot  eotifse  revolves  at.  the  same 
speed  as  the  belt  pulley.  At  the  olher^^nd  .«)£  Uie  pUlley  S:lee\e 
are  lieyeti  two  ig^rs  of  diffei-eiit  i8rzes,;prie  on  wst'ti  side  df  .IIm 
hearing.  On  the  l»a:k  shaft,  are  two  sKiling  gears,  either  one 
of  which  «au  be  thrown  itito  mesh  with  the  eorM^sponding  gear 
on  the  pulley  sleeVe,  depending  oi>  the. si»eed  nnpured.  When 
not  iu  use  these  sliding  gears 'oMVt|lvel>aek  shafl  are  kM*teii 
l)et ween  the  gears  on  tlie  |»ul ley  sleeve.  The  ratios  of  (be  baek 
gears  are  ;'  to  1  and  ".»  to  1.  The  lathe  with  the  dire4;t  l"tHi  and 
the  two  runs  of  gearing  has  three  speeils.  an<l  the.se,  in  <  <mi 
ij.e«:tJon  With  a  ••ountersliaft  witii  tliree:*j(KMMTs.  give  a  loial  ot 
nin.cf  Jstiindle  spee<ls.  If  the  hacking  beVt  is  i|ol';i>'«ii»red  on  th- 
ronnt»»rs}iaft  ii  can  1»<'  arian.ged,  to  give  six  forwanl  spe^ik- 
which,  in  *>onnecliou  with  ilie  thr«e  .s^m><>i|s  in  tl'<  iMih'-  wiM 
make  a  total  of  18  forward  speeds. 

The  details  of  the  headstmdv  are  show-n  "in  Fig  -  i  Ilie  back 
shaft  inns  in  self-ojling  bearings,  Avhjch  aie  rH«<niric.  an.j 
which  ared^nnected  in-  a  rod,  :tr  sliown  TIk'  ha- '  ^''mO  t- 
hoJiuwed^nt  U)  take  ihis  rod. 

Deep  oil  AVellK,  wjiich  hobl  at '  leaKt  .«f  i»iut  of  oil ^  are  .i-ast  i«i< ' 
the  main  spjflriie  and  pulley,  sleeje  Ijearings.  Hi-asjsiHnjc^- 
whirh  have  outside  proj<><tions.  are  nionnted  on  the  spindU  .- 
and  arranged  (o  turn  with  them.  Holes  ai<'  drilleil  into  tb«- 
lij'ojertionS  /oitt'vthe  rings.  aii«Iv*  these  dip  up  the  oil  fro^n 
the  Wells  aivd.  as  th<*y  pass  over  the  cipntw,  drop  k  oU  the 
spindles.  The  const  rue1  ion  Of  the  bearing*^  is  stbh  that  th< 
e>il  cannot  get  on t.  of  liieni,  and  the  oiling  device  will  njn  at 
least  three  ihonths  at.  one  oiling.  On  thp  front  of  ea^-h  of  »b< 
tiearings  will.l*enoti'<"Pd  a  lug.  These,  luge  aTeliored  out  ane 
connected  to  the  oil  wells.  The  tront  part  of  «^ch  lug  is  ib<ii 
partially  «ut  away.  s«»  thai  when  a  gfa.ss  iMtie  is  ju.sert»'d  iti  i|i< 
lug  the  level -of  the  oil  in  the  wi^l  can  be  .seen;    - 


POOLING    OF  LOCOMOTIVES    DISADVANTAGES. 


— — :  — :^-^ 


III  11  report  on  the  subject  of  coal  <-onsnnrption  .of  l«H:tMHOtiv<v 

•  •'iniinittee   of  the   Master    Me.banits*   .As.^iocial  iVm    nvade.' tllC . 
"ilDwiiig  ob.servalitins  with  respect   to  pooling: 

'riKfireiitally.   the   ]K)oling   <»f   lo<oin<»tives   is   advantaM<^Ml-^. - 
•111  there  are  many  conditions  which  <letrac(  from  the  fheoivti'^ 
■il  benefit  of  such  metlnnl  of  handling    when  applied  in   pra«r- / 
II '.     ll  may  hajtpen  that  engine.s  pooled  at  difterenf  terminals 
\ill  run  over  not  only  one  ♦livision    but  a  ii umber  of  divisions 

uid  come  in  contact  with  various  conditions  affeetiug  their 
■  unomical  operation,  and  the  interest  manifested  by  th«>  men 
V  ho  operate  the  engines  and  those  who  care  for  them  at -ter- 

•iiiiials  is  diniinish<'d.  resulting  in  a  di'creased  elliiiemy  in 
heir  jierf«)rinai»«-e.  ;  The  i)«M»liiig.  sysUrnt  has  a  denioi-ali/.ing 
M.ci  III!  till"  inter+'st  whitli  is  taken  in  the  inaintenance  oC  t'*^ 
M;;iiie.-    ;iiid    their   operation    by   tlo*   engiie'tiicii    and    firemeii, 

''■suiting  ultimately  in  le.ss  loyalty  to  the  ((unpany,  which  IIk-v 

•  >rve.  :How<'Ter.  in  numerous  inslam.-ei;  pooling  is  Me<'essary. 
iimI  where  such  is  t  he  t-aSe  il  i-aunot;  reasoiiahty  Inr  expe«'te^^^ 
iiai  motive  power  <  an  lie  maintained  with  a.*  little  j^xpenseas.^ 
.Ill  bi-  tloiie  with  regularly  assigned  engines.  The  atti-ntioii  to 
i'lail  ot  maintenaiiie  in  keeping  the  motive  power  in  'service 
li'lt  . ondit  ion  without  continual  sljo^v  repairs  is  the  keynot<' 
"  good  operation  and  economy,  and  is  more  likely  to  be  ob- 
atned   under  a   regular  assignment   where  ca<h  inan   runs  one 

;i'«ii  ictiiar  engine  than  -where  one  man  runs  foity  engines 
^Vith  a  regular  assignment  each  engineman  becomes  not  only 
•  III  inspectoi-  but  an  «'ilucator  for  4he  particular  fiieman  who 
Jiiay  be  assigio'd  to  tiiin.  and  a  <ei-tain  ptide  attaches  to  both 
"i''n  to  maintain  and  have  maintained  that  jiart  of  the  property 
•I"  the  cotnpany  which  is  entnisfed  to  their  care. 

The  result  of  jiooling  engines  is  further  shown  by  th*  in- 
'■'Hit.v  of  fiiemen  tO'  cope  with  the  differences  in  designs  of 
iii;ines  as  well  as  can  b*-  done wiien  they  are  legularly  as- 
mned  to  <nie  engine,  especially  where  conditions  warrant  the 
ise  of  both  wiile  and  narrow  firebox  engines.  The  care  with  ^ 
"inch  wide  firebox  engines  rhould  he  fired  is  not  generally 


ap|H'ecialt>«r  1q'  th<^inAtr  ■  T'h^i«  J^^^^  ..u^...    ...     i  .ju. »    m 

I  he  mintc.roas  1i-«nibb's'  dfif  to.4eakiiig  ji  hi<'h  are  ^*x^^»»ri*•^H  »•<» 
wit  hithistynq. of  engine.  :'  H-' '1^  iH'ich  ''Hsier  to  iHainfaiti  a  i* 
eveir  fire  on  a  small  grate  than  a  larg<*  iin<  .  aiui  th.-  i«*uden.  > 
W'ifli.  the  large  grate  in  allow  dift"''i-ent.-tenv|H'i-atures  at  dllteieni 
parts  of  the  lire  is  considerably  more  ll^ian-whtaiiis  wiih  the 
smatl  gtTite,  hy^im^e  the  necessil.y.:f»f  additioiiat  «-are  «in,il1*««?  pai  i 
of  thi*^  men  <>pf'ral  ing;  an  engllie  w-iWy.^*.  wi<kv  ft^^^  and  .n-la 

tjv<*|y  la,vge:grart.e  area.  .     ;  ;>; 


ROLLSt  BEAmNG^  FOR-  UNE  SHAFTS. 

Ill   till-  I  (Hir.v    lit   ;i  papVM'  ♦«i-^l'%H'tyir.  rNrwe,v  iit  \Vork.  b«ip  . 
by  xirw  .1.  T.  Irwin,  before  tjH>  Rugby:  Kngrne«-'ring  Soi  iH> ,  ♦!<<• 
a  1 1 1  hor  glvn's  t  Jw»  f<dlovri.ng  resnUs'of  a^  test  regard  ing  1  h*-  n-la 
tiye  iM>wers  alisorlx^d  b.v- the  friilioii  tyi  joirrnal  and  nVlle.r  Iwar 
iiigs.     The  iigitresgivfu  show  the  powei'  laketj  t>u  a  line  id 
shaflin^^s,  tirst.  when    fitt.i-d   with   cast  u  4m   swivel  ing  beaniig- 
14^4  JnK  loiig :   aiHt,  secotidly,  tiiton  tittcti  with  jiaieui   roller 
ltearing«  ltc3i"ins.  l<ii»g,  >i«ri«nrstnh'te«i  .as  li»  allowof  a  c«Miaiii 
amount  td"  elastliity.     The  sbaflinu  was  "tl'l  ft.  bmg  by  S'.V  in.- 
diameter,  and  was  supporieil  by  u:  bearings  in  eacb  ea.se.  Tbi 
shaft j«g^  drove  2t;.rtiarhines.  «;  lathes  and  boring  uirll  gearuii: 


ri;iiu   f; 
Ujit.lnc. 
I>.  h,p: 

iii/iifi  .  ;  ■■,■- 
lUiHUiiiK; 

b.h.  v.....; 

.HliirtinB. 
■•hi  h.p. 

|{<  Ht'llIC 

ItiiniiMi- 

1  ;.   rill  -'  l\ 
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1  ? 

tlunntiiK   •.  >hai'    •. 
'.iiTitfTvhaTf-. 

l-^roni  the  alM»ve.  It  Fill  Iw  swiifha-twtieii.  using  roller  Uar 
ings  the  starting  current  requ4re<i  was  mmh  less,  and  also  ihi- 
friit ion  load,  which  is  more  inipuiiani.  the  ad\antage  in  favor 
of  the  roller  Iw^arihgs  being  s^bout  2^7  fv'i  i  with  the  «hat> 
mnnlflg  light,  and  about  I't't  per  (Wit.  wh«Hi  \ojn\cil.~-^TiirMt- 
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A.MKI.'ICAN    KN(;i\KKi:    AND    IfAILIfOAD   .KHHiXAL. 


CHUCKS     FOR     TURNING     AND     BORING     METALLIC 

ROD    PACKING. 


LOCOMOTIVE  TERMINALS. 


A  coirespoiKh'iit  asks  us  to  illustrato  the  thiuks  used  by 
llu'  ITiiitcd  S(at<\s  Metallic  Packing  Company  for  turning  and 
holing  the  packing  manufactured  by  them.  This  company 
has  courteously  responded  to  a  request  for  information  with 
the  a«comi>a»iying  drawings.  Because  of  the  great  impor- 
tance of  proper  fitting  of  rod  packing,  special  attention  should 
be  given  to  these  chucks. 

One  of  the  chucks  is  used  to  turn  up  the  outside  of  the  rings. 
It  is  made  to  fit  the  spindle  of  the  lathe  and  is  adapted  to 
rapid  work.  The  proper  way  for  railroads  to  manufacture  their 
own  packing  rings  is  to  cast  the  rings  separately  and  on  a 
cone  the  size  of  the  turning  chucks.  After  facing  the  rings  Oif 
separately,  all  three  of  them  should  be  placed  on  this  ex- 
panding chuck  and  the  otitside  turned  to  conform  to  the  in- 
terior of  the  vibrating  cup.  After  this  is  done  the  rings  should 
be  i»ut  into  the  boring  chuck  and  bored  to  the  desired  size. 
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III  ii    p;i|M'r  read  before  (he  Ma.stcr  Mechiinics'  A^siM-iatiun   Mi 
IJiilx'it   (^iiaylo  outlined  tho  eloinents  of  a   su<<i's.sfiil   :iiid  adi-ciuai' 
loiind    Ikmlsc    c.stabli.shiiu'iit,   and    anion;;    other    things    cnuiiicratco 
week  .s|M»(.s  ii.suall.v  found,  a.s  follow.s  : 

"IiLsiilHcicnt  track.s  for  storing  engin»'s;  poor  coaling  facililir. 
or  coallioii.se  too  far  from  roundlioiise ;  .sandlioii.se  badly  located  01 
inetlicient;  water  .'<upply  imiiroperly  hx-atod  or  inadequate;  cindei 
l»it.s  not  long  enough  or  so  located  that  engines  have  to  run  a  lonu 
rli.stance  after  fire  i.s  dumped;  cinder  car  track  not  depre.s.sed  enoiisli. 
cau.sing  unne<f'.s.sary  .shoveling ;  lack  of  a  wideawake  man  out.sidt', 
wlu)  .should,  while  working  a.s  a  hostler  or  in  some  other  capacity, 
have  supervision  over  clinker  jiit,  .sandhou.se,  coal  .she<l  and  other 
men  working  in  the  vicinity;  turntable  too  small  or  weak  and  noi 
[lower  driven,  causing  more  time  to  be  spent  spotting  engines  ati<l 
liirning  them  than  is  absolutely  necessary;  a  roundliou.>-e  too  small 
to  get  engines  inside  and  clo.se  the  doors,  or  one  that  Ls  improperly 
lighted  and  ventilated;  a  poor  nuintlhouse  foreman;  a  poor  en 
gine  iiLspector;  washout  facilities  not  arranged  to  wash  out  willi 
hot  water,  or  to  have  at  least  a  pre.sfiure  of  100  lbs.  per  .sq.  in.  : 
drop  jacks  that  won't  drop;  <iiider  fliM)rs  ;  iioor  method  of  giving 
out  work  and  checking  it  up;  poor  discipline  among  shopmen;  ;i 
machine  shop  stocked  with  obsolete  tools,  or  .so  located  that  men 
waste  time  running  back  and  forth  ;  a  storehouse  minus  necessary 
material;  a  heating  .system  that  won't  heat  properly." 

T'lider  the  head   tif  roundhouse  or^ranizatiou   Mr.   Quayle  said: 
'"Tli'Me  should  he  a  good,  live  foreman  in  charge,  who  is  respon 
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The  interior  of  the  boring  chuck  is  liored  to  correspoml  ex- 
actly with  the  inside  of  the  vibrating  cup,  so  that  when  the 
metal  rings  are  in  position  to  be  bored  they  are  in  the  same 
imsition  with  reference  to  the  cup  as  they  occ-upy  on  the  en- 
gine. This  insures  accuracy  and  the  rings  must  necessarily  be 
bored  concentric  with   their  exterior  surfaces. 

There  has  been  a  tendency  among  railroad  men  toward  the 
belief  that  metallic  packing  need  not  be  fitted  at  all  carefully 
and  that  it  will  take  care  of  itself  when  put  into  service.  Every- 
thing is  satisfactory  if  piston  rods  are  always  smooth  and 
crossheads  travel  in  line,  provided  the  packing  is  properly 
titled  when  applied.  It  is  necessary  to  follow  systematic 
methods  with  resi)ect  to  packing  and  it  is  hoped  that  the  de- 
s«Tiption  of  these  chucks  will  contribute  towanl  an  improve- 
ment. The  accompanying  table  gives  the  various  tlimensigim 
of  the  boring  chuck  for  different  diameter  of  rods. 


sible  to  the  master  mechanic.  All  of  (he  men  working  iiisitle  ami 
out  should  be  amenabit!  lo  his  ortlers ;  such  ;i  man.  if  a  lirm  ilis- 
ciplinariaii.  and  tine  who  has  the  good  will  of  the  men  aiitl  is  i|ui<'k 
to  think  ami  act,  is  invaluable.  Fntler  him  should  be  .111  assistaiil 
who  is  familiar  with  the  engines,  engineinen  aiitl  workmen;  il 
shoiiltl  be  his  duty  to  give  out  the  work  and  see  that  it  is  properly 
done,  keeiiing  check  tif  the  men  who  have  done  the  work,  .so  that  in 
ca.se  it  be<-omes  nece.ssary  fit  some  future  time  to  liH-ate  them  then 
would  be  no  dithciilty  in  iloing  so.  A  gtxwl  staff  of  nuichinists. 
boilermakers,  truckmen,  helpers,  boiler  washers.  wi|it>is.  engine  in- 
spectors, etc.,  is  indis|iensable.  all  having  their  duties  outlined  .so 
that  there  will  l)e  no  fri<-tion  in  jiromiitly  doing  the  work.  Fair 
ami  si  might  forward  treatment  of  the  men  will  in  return  got,  in 
most  cases,  clieeifiil  sei\  i< f.  Proper  recortis  must  be  kept  of  th'' 
numerous  periodical  inspe<tioiis  that  are  called  for.  The  engine 
lniiist>  in  anil  out  register  should  lie  entered  up  ilaily.  and  a  check 
of  engineers  ami  lirenieii  who  are  laying  off  or  sick  is  iLsefnl  to 
loi'ute  and  roiiml   up  men   iu  ca.so  of  a   hhortngc.'' 
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THE  STURTEVANT   E(X)NOMIZER. 


1  e  economizer  developed  and  installed  in  a  number  of  suc- 
ces  ul  power,  plants  by  the  B.  F.  Sturtevant  Company  will 
ini    est  the  readers  of  this  journal  in  connection  with  the  im- 


po 


int  question  of  power  plant  economy.    This  economizer  is 


a  1.  deal  adjunct  to  the  well  known  mechanical  draft  apparatus 
of  his  company,  and  is  simple,  strong  and  accessible.  Its 
oi).;  .  t  is  to  utilize  nearly  all  of  the  heat  of  the  waste  gases, 
wh-h  is  accomplished  by  means  of  staggered  pipes.  This 
fea  ire,  by  the  way,  constitutes  a  strong  point  of  this  econo- 
mi    r. 

'i  Ills  is  not  an  experimental  construction.  It  is  a  development 
wli  ih  has  an  established  place  through  a  number  of  commercial 
api'lications.  It  is  adapted  to  new  installations  and  also  to 
api  iication  to  old  power  plants,  and  by  the  use  of  two  groups 
of  sizes,  the  "Standard"  and  the  "Pony,"  it  covers  all  ranges 
ol  apacity  down  to  about  50  h.p.  The  former  size  is  generally 
usd  for  boiler  capacities  of  350  h.p.  and  over,  while  the  latter 
ranges  from  50  to  500  h.p.  It  has  been  generally  believed  that 
only  large  plants  offer  suitable  opportunities  for  the  applica- 
tion of  economizers,  but  this  system  provides  equally  con- 
venient apparatus  for  relatively  small  plants,  the  saving  being 
in  the  same  proportion  in  small  as  in  large  plants. 


deterioration  by  rust,  kfftead  of  pipe  manifold  headers,  cast- 
iron  wall  boxes  are  usei,  which  ^oid  many  troublesome  pipe 
joints  and  provide  structural  strength  to  the  economizer  for 
the  proper  support  of  its  weight,  distributing  it  uniformly 
along  the  foundations.  Scrapers  for  cleaning  the  smoke  sur- 
faces of  the  pipes,  safety  relief  valves  to  guarV-ftgainst  exces- 
sive pressure,  sediment  blow-off  valves  and  cast-iron  soot-pit 
doors  are  provided. 

These  economizers  are  used  with  and  without  mechanical 
draft,  which  does  what  an  ordinary  chimney  is  incapable  of 
doing.  Its  cost  is  from  20  to  40  per  cent,  of  that  of  a  chimney: 
its  intensity  permits  of  using  finely  divided  or  low  grade  fuel; 
it  makes  possible  the  utilization  of  flue  gases  which  a  chimney 
wastes  in  producing  draft;   it  is  independent  of  the  weather; 
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THE    STL'KTEVANT    PONY    ECONOMIZER,    SHOWING    FAN. 


THE   STUBTEVANT    STANDARD    ECONOMIZER. 


The  effectiveness  of  economizers  is  usually  measured  from 
e  increased  temperature  of  the  feed  water,  whereas  it  should 
measured  by  the  saving  in  fuel  and  also  in  boiler  repairs. 
1  economizer  renders  a  large  quantity  of  very  hot  water 
•vays  available,  and  this  insures  hot  feed  water  at  a  nearly 
iform  temperature,  which  greatly  prolongs  the?  life  of  boil- 

^.  Much  of  the  scale-forming  impurities  of  the  feed  water 
"  deposited  in  the  tubes  of  the  economizer  instead  of  in  the 
iler.  These  tubes  are  straight,  and  easily  cleaned. 
By  a  careful  design  the  Sturtevant  construction  is  such  as 
appeal  to  the  engiiffeer,  who  always  has  in  mind  the  im- 
!tant  question  of  maintenance.  The  tubes  are  of  cast-iron, 
ted  into  the  headers  with  tapered  iron  to  iron  joints,  made 
I'fectly  tight  by  hydraulic   pressure.     These  tubes   may   be 

'■^ily  removed  and  replaced  for  repairs,  and  every  tube  is 

<essible  for  interior  cleaning.     The  staggered  arrangement 

tubesf  is  urged  as  a  strong  point  of  this  economizer,  as  it 

'*aks  up  the  streams  of  gases  and  forces  them  into  contact 

Uh  the  tubes.    The  bolts  which  hold  the  outside  caps  in  place 

'e  not  in  the  water  in  the  tubes,  and  are  not  subject  to 


is  automatically  regulated  to  maintain  constant  steam  pres- 
sure; decreases  smoke;  increases  the  capacity  of  an  existing 
plant;  serves  as  an  auxiliary  to  a  chimney  already  over- 
burdened, and  saves  space.  In  conjunction  with  mechanical 
draft  an  economizer  provides  an  ideal  arrangement.  Further 
information  concerning  this  economizer  may  be  obtained  from 
The  B.  F.  Sturtevant  Company,  Hyde  Park,  Mass. 


Overloaded  Bright  Cabs.— In  a  paper  before  the  St.  Louis 
Railway  Club,  Mr.  Waughop  cites  cases  of  cars  with  a  marked 
capacity  of  80,000  lbs.  which  are  regularly  overloaded  with 
122,000  lbs.  of  coal.  These  cars  were  billed  at  their  marked 
capacity,  therefore  the  road  received  nothing  for  hauling  the 
excess.  The  author  of  the  paper  said:  "Railway  companies 
should,  in  my  opinion,  mark  all  cars  with  but  one  capacity 
stencil,  and  that  should  be  the  limit  capacity.  When  a  ship^ 
per  goes  beyond  that  marked  limit,  all  excess  should  be  con- 
fiscated by  the  railways  and  sold  for  the  benefit  of  the  car  de- 
partment." 
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SOME    NEW    DESIGNS    C 
MACHINE    TOOLS   FOl 
RAILROAD   SHOPS. 


ri«;.  L — Doini.K  si'indi.k  borix<;   machixk. — bakkr  bros 


n«i.   2. — 30-1  xric   nRAW-sxROKK  sldttkr. — UAKh^R 


BROS. 


A  well  designed  gas  prodiuer  and  gas  engine  should  develop 
an  indic-ated  horse-power  per  hour  for  a  carbon  consumption  of 
0.75  lb.— B.  H.  Thuaite. 


These  tools,  which  are  ui      i 
factured  by  Baker  Bros.,  ol      .i 
ledo,  O.,  were  designed  espei       y 
for    use  in    locomotive,  rail.    ,,| 
and     engine     works,    and 
made    unusually  heavy,  sub      i 
tial  and    complete    in  ordf-i 
successfully  meet  the  sevt^i' 
mands  caused  by  the  use  ot 
most    modern    methods    iu        i 
chine  shop  practice. 

The  heavy  double  spiudle  r 
ing  mill,  shown  in  Fig.  1,  t.s 
designed  for  such  work  as  bor  ;s; 
out  connecting  rods  and  mt 
heavy  facing  and  counter-boi  ig 
operations.  The  two  spinii  •« 
with  their  frames  and  driving 
mechanism  are  entirely  in  i>- 
pendent,  but  are  mounted  on  ;:if 
same  base.  The  frames  are  .ul 
justalile  along  this  base  so  tliai 
the  distance  between  their  in 
tres  can  be  regulated  to  suit  •  ^n 
ditions.  The  left  hand  frmiM- 
can  be  adjusted  by  power.  'Iht- 
maximum  distance,  centre  to 
centre  of  spindles,  is  9  ft.  6  iri.s., 
and  the  minimum  is  3  ft.  4  ins. 
The  distance  from  the  centre  (if 
the  spindles  to  the  frame  iS';20 
ins.,  and  each  spindle  has  24  ins. 
travel. 

The  bed  plate,   which  is  vtiy 
massive,    has    a    working    talilf 
11  ft.  2  ins.  long  and  24  ins.  wide  between  the  oil  grooves,  anrl 
the  interior  of  this  table  forms  an  oil  tank.     Each  spindlf  is 
provided  with  an  oil  pump  for  forcing  the  oil  from  this  tank 
to  the  cutting  tool.     The  spindles  are  triple  back  geared,  ami 
are    each    driven    by    a    220-v.,    13-h.p.,   Westinghouse    typ<'    s 
motor,  which  has  a  speed  variation  of  4  to  1.    The  motors  ic' 
connected  to  the  driving  mechanism  by  belts  and  are  suppori'  il 
by  special  brackets,  which  are  cast  on  the  frames.     The  nin 
controllers  provide  15  forward  and  6  reverse  speeds.     Tli 
in  connection  with  the  triple  back  gears,  give  a  total  of  45  !   i" 
ward  and  18  reverse  speeds.    The  total  range  of  spindle  sp>   '1 
is  from  3  to  90  r.p.m.     Each  spindle  is  provided  with  20  rai< 
of  feed,   varying  from   0.005  to  .125  in.,  and  these  feeds 
all  geared,  and  change  from  one  to  another  can  quickly  be  m;i  • 
by  mean.-?  of  the  change  gear  box  on  the  side  of  the  frame.  "1"    ' 
tool  weighs  32,000  lbs. 

Fig.  2  illustrates  a  very  heavy  design  of  30-iu.  draw-stm 
Blotter,  which  was  primarily  designed  tor  machining  cast-?' 
locomotive  driving  boxes,  but  which  is  of  course  suitable  ■ 
a  great  variety  of  other  work,  and  will  be  found  especially  '' 
ful  in  machining  long  deep  holes  which  the  ordinary  sloi 
cannot  reach,  and  for  key  seating.     Full  automatic  feeds  ;' 
provided  in  all  directions,  and  these  and  the  hand  feeds  < 
readily   be  engaged  by  the  operator  standing  in   front  of  ' 
machine.     The  length  of  feed  is  adjusted  at  the  right  side 
the  machine.    The  working  table  is  38^^  ins.  in  diameter,  wi 
a  20-in.  hole,  and  is  only  32  ins.  above  the  floor  level,  so  tl! 
it  is  very  convenient  for  the  operator. 

The  ram  is  rack  and  pinion  driven  through  a  heavy  train 
gearing,  and  is  counterbalanced.     The  reverse  is  accomplisli 
by  means  of  wide,  shifting  belts,  which  shift  freel.v,  and  whi' 
have  been  found  very  satisfactory  under  heavy  duty.    The  bu 
which  carries  the  cutting  tool  can  be  made  any  shape  or  si/ 
up  to  and  including  4%  ins.  in  diameter,  and  its  r.ize  or  shai- 
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readily  be  changed  by  changing  the  bearings.    The  boring 

I       is  so  supported  that  it  is  very  rigid.     The  lower  end  is 

,      iiped  into  a  long  bearing  in  the  ram  and  the  bar  is  securely 

jiorted  by  a  bearing  in  the  table  just  under  the  work  and 

1  by  a  bearing  in  the  upper  arm.    The  machine  has  a  wide 

ge  of  feeds,  and  weighs  about  16,000  lbs. 

•'he  following  tests,  which  were  made  on  one  of  these  slot- 

1     s,  will  give  some  idea  of  its  strength  and  capacity:     A  steel 

,    ;ving  box  was  slotted  out  in  a  circle  11%  ins.  in  diameter 

,1  with  a  cut  111^  ins.  long.    A  roughing  and  a  finishing  cut 

V    re  taken  off  all  surfaces,  including  ihe  corners,  in  28  min- 

T.  ps.    The  roughing  cut  was  -Kj-in.  deep  with  a  %-in.  feed,  and 

if  machine  made  15  cutting  strokes  per  minute.    After  the 

i.st  15  chips  were  picked  up  at  random  and  were  found  to 

...  igh  4  lbs.    Another  cut  %-in.  deep  with  %-in.  feed  was  taken 

1,11  the  same  box.    The  cut  was  11^^  ins.  long,  and  in  15  minutes 

ilif  metal  was  removed  for  22  ins.  around  the  circle. 


INDEPENDENT  MULTIPLE  DRILL. 


VUi.    3. — C.\R  WHEEL   UUREB. — B.\KEB   BBOS. 

The  car  wheel  boring  maihine,  which  is  illustrated  in  Fig. 
''.  is  fitted  with  a  fating  attachment  that  is  of  a  rather  novel 
an<l  interesting  design  and  is  very  rigid.  The  outer  end 
is  fitted   with   a  bushing  which  guides   the  boring  bar.     The 

■ross  feed  is  geareflyand  the  vertical  feed  is  operated  by  hand, 
rile  boring  bar  is  4U   ins.  in  diameter,  is  fitted  with  a  Morse 

aper  socket,  and   is/provided   with   long  bearings,  which  are 
adjustable  for  wear./ 

The  spindle  is  4V2^ns.  in  diameter  and  has  a  2%-in.  hole 
running  its  full  length  for  chips  or  for  the  boring  bar.  It  is 
!)rovided  with  a  larger  roller  thrust  bearing,  ami  is  fitted  with 
■  aper  adjustable  bearings  for  taking  up  the  wear.  The  fric- 
'ional  resistance  is  therefore  small  and  the  spindle  is  entirely 
<ree  from  vibration.  The  back  gears  can  be  thrown  in  by  the 
l^'ver,  wnich  is  shown  on  the  right  hand  side  to  the  rear.    The 

huck  is  secured  directly  to  the  large  driving  gear.     This  ma- 

liine  is  made  in  two  sizes,  28-in.  and  SO-in-,  and  weighs  about 
'■>M0  lbs. 


This  drill,  shown  in  the  haH-tone,  is  manufactured  by  Foote, 
Burt  &  Co.,  of  Cleveland,  O.,  and  is  known  as  their  No.  17.  It 
is  entirely  new,  and  the  design  embodies  some  very  interesting 
features. 

The  spindles  are  independent  in  both  feed  and  motion,  and 
either  spindle  can  l>e  instantly  started  or  stopped  without  in- 
terfering with  the  other.  The  heads  can  be  adjusted  along  the 
crossrail  by  means  of  a  rack  and  pinion  without  stopping  the 
machine.  The  minimum  distance  between  spindle  centres  is 
8  ins.  and  the  maximum  is  48  ins.  The  hand  feed  is  provided 
for  through  worm  gearing,  and  can  instantly  be  thrown  either 
in  or  out  regardless  of  whether  the  machine  is  in  motion  or 
nut.  A  positive  automatic  knock  off  has  also  been  provided 
which  can  knock  off  the  feed  at  any  point.  This  works  very 
easily  and  smoothly,  whether  the  tool  is  running  light  or  under 
very  heavy  duly.     The  table  adjusts  vertically  on  uprights  by 


I.\I>EPKM»E.M"     Ml'I-TII'I.K     nRILL. — FOOTE,     lU  KT     .V     tHI. 

means  of  jack  screws  and  worm  gearing.    The  miter  gears  aie 
made  of  drop  forged  steel. 

The  machine. has  three  positive  gear  feeds  and  six  spinni*- 
feeus.  It  has  a  capacity  up  to  2'4-iu.  drills  in  solid  metal,  an«i 
weighs,  complete,  about  7,000  lbs.  It  can  be  used  to  very  gowl 
advantage  on  work  where  two  holes  occmr  in  the  same  pie<e. 
by  operating  both  spindles  simultaneously,  or  it  can  bf^  used 
to  equally  good  advantage  on  single  hoi?  woik,  one  operator 
tending  to  both  spindles  and  thus  redui^ing  the  cost  of  the  work. 


Metallic  I'ackinff.s. — Under  this  title  the  United  States  Metallic 
Packing  Company.  427  North  Thirteenth  street.  I'liiladelphia,  have 
i.s.sued  a  little  pamphlet  illu.strating  and  describing  their  packings  for 
marine  and  stationary  engines.  It  coine.s  from  a  firm  having  had 
an  experience  of  25  years  in  thi.s  line  of  uianufacture.  This  pamph- 
let will  interest  railroad  oflicials  in  coimcitiitn  with  s\\o\i  en^iine.s 
and  engines  of  their  fioatinj;  equipment. 
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McCANNA  FORCE  FEED  LOCOMOTIVE  LUBRICATOR. 


The  lubricator  proper  is  placed  on  tbe  regular  standard  for 
steam  lubricators  over  tlie  boiler  in  the  cab.  The  actuating 
valve  is  placed  at  any  convenient  point  on  the  engine  where 
reciprocating  motion  can  be  obtained.  The  lever  of  the  actu- 
ating valve  is  connected  usually  to  the  valve  stem  or  rocker 
arm.  This  actuating  valve  is  practically  a  rotary  slide  valve 
and  is  operated  by  a  ratchet  drive.  It  is  connected  to  the 
main  air  drum  on  the  engine  by  a  pipe  connecting  with  the 
air  inlet  shown  in  Fig.  3.  The  air  ports  are  then  connected 
to  each  side  of  the  operating  piston  of  the  lubricator  reservoir 


similar  to  that  shown  on  top  of  the  lubricator,  Fig.  3,  whic' 
prevents  the  siphoning  of  the  oil  irom  the  pipes  and  also  pr*. 
vents  the  baclc  pressure  blowing  the  oil  out  of  the  pipes.    Tii 
gravity  check  valve  is  one  of  the  principal   features  of  tli 
device.     It  consists  of  a  cylindrical  brass   shell   enclosing 
hexagonal  weight  with  a  needle  valve  on  its  lower  end  closin 
the  oil  outlet.    The  oil  to  get  to  the  point  of  lubrication  ha 
to  raise  this  weight  and  needle  valve  from  its  seat,  necessi 
tating  a  pressure  of  about  25  lbs.     It  then  flows  through  th> 
outlet  to  the  bearing.    The  weight  being  hexagonal  and  having 
space  above  and  below   it,  and   on   account  of  its   hexagona 
form,  all  around  it  also,  any  back  pressure  from  cylinder  oi 


KlCi.   3. — rilMN(i   AMI  INSTALLATION. 


KHi.      1. — THK     LIHRICATOU. 


.r^    ,.^^     ^ ^  --, „  -Q-  - V  ^ 


yUi.   2. — TlIK  API'ARATIS   AS    AI'I'LIKl)  TO   A   LOCOMOTIVE. 


FIO.    4. 


OIL   PUMP   ANU   KiCSEUVOIB. 


shown  in  Fig.  4.  This  piston  is  connected  to  a  crosshead 
carrying  two  rods  extending  clear  through  the  lubricator  reser- 
voir to  another  crosshead  which  operates  the  four  pump 
plungers.  These  pump  plungers  have  adjustable  nuts,  so  that 
while  the  stroke  of  the  operating  piston  is  constant,  the  stroke 
of  the  pump  plungers  may  be  adjusted  separately. 

When  the  engine  starts  the  reciprocating  part  communi- 
cates its  motion  to  the  arm  of  the  actuating  valve.  This 
revolves  the  circular  valve,  admitting  the  air  to  one  side  or 
the  other  of  the  piston  of  the  lubricator  proper.  This  piston 
operates  the  pump,  as  explained  above,  and  the  oil  is  pumped 
to  the  point  of  lubrication  by  positive  hydraulic  pressure.  At 
the  point  of  lubrication   is  a  check  valve,   shown   in   Fig.M, 


air  pump  is  exerted  equally  in  all  directions  and  there  is  no 
tendency  to  lift  the  valve  from  its  seat,  it  being  held  down 
by  gravity.  One  of  these  valves  is  located  at  each  pump  out- 
let at  the  oil  reservoir  and  another  at  each  lubricatTSh  point. 
The  one  over  the  reservoir  serves  two  purposes,  being  pro- 
vided with  an  additional  outlet,  by  which  the  amount  of  oil 
being  pumped  can  be  tested  at  any  moment,  the  oil  thus  show- 
ing dropping  back  into  the  oil  reservoir. 

This  method  of  "bleeder"  test  has  been  adopted  instead  of 
the  ordinary  liquid  sight  feed,  as  glycerine  or  water  through 
which  the  oil  passes  in  the  ordinary  sight  feed  becomes 
dotided  after  a  time  and  requires  renewal. 

It  wiU  be  noted  that  this  method  of  lubrication  absolutely 


GUST,  1904. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


319 


minates  any  chance  of  broken  sight  feed  glasses  and  the 

jury  which  may  result  from  such  an  accident. 

i^ubrication,  therefore,  is  in  direct  proportion  to  the  speed, 
the  faster  the  engine  travels  the  faster  the  actuating  valve 

revolved  and  the  faster,  therefore,  the  pumps  are  operated. 

The  stroke  of  each  pump  being  independently  adjustable, 
^  much  or  as  little  oil  can  be  fed  to  the  point  to  be  lubricated 
.  is  desired. 

When  the  engine  stopsi  the  oiling  stops. 

If  an  excess  of  oil  is  wanted  at  any  particular  moment  on 
;iy  of  the  bearings  for  any  purpose,  it  can  be  obtained  by 
perating  that  particular  pump  plunger  by  hand.  Further 
iiformation  may  be  had  from  McCord  &  Co.,  Old  Colony  Build- 
!ig,  Chicago,  111. 


BETTENDORF    CAST    STEEL    TRUCKS. 


The  new  Bettendorf  cast  steel  trucks  exhibited  at  the  recent 
conventions  at  Saratoga  attracted  attention  because  of  the  in- 
terest in  the  design  and  also  because  of  the  remarkably  fine 
appearance  of  the  steel  castings.  A  one-piece  truck  side  frame, 
including  the*^  journal  boxes,  in  a  single  casting  is  of  itself  an 
interesting  suggestion.  A  saving  of  about  1,000  lbs.  per  car 
is  a  distinct  advantage,  and  to  these  are  added  a  convenient  con- 
struction, which  avoids  the  use  of  bolts  and  jiuts  on  the  bottom 
of  the  frame.  The  quality  of  the  material  is  broadly  guar- 
anteed, but  should  a  journal  box  fail,  the  entire  frame  will  be 
replaced  at  the  cost  of  malleable  journal  boxes.  This  design 
may  be  made  to  interchange  with  the  ordinary  types  of  arch 
bar  construction,  and  it  also  provides  for 
top  and  bottom  rollers. 

As  to  repairs,  this  truck  has  been  removed 
from  under  a  car  and  completely  dismantled 
in  9  minutes.  It  has  been  reassembled  and 
replaced  under  the  car  in  8  minutes,  a  total 
of  17  miiiutes.  The  freight  car  trucks  have 
coil  springs  under  the  bolsters,  and  the  side 
frames  finish  at  the  ends  in  the  journal 
boxes  as  shown  in  these  engravings.  For 
tenders  an  arrangement  is  provided  for  com- 
bining elliptic  springs  under  the  bolsters 
and  coil  springs  in  barrels  over  the  journal 
boxes.  These  springs  acting  together  are  de- 
signed to  produce  the  easy  riding  qualities 
of  equalized  swing-motion  pedestal  trucks. 
The  coil  and  elliptic  springs  are  given  an 
initial  load  sufficient  to  support  the  light 
tender  at  the  desired  height. 

The  engravings  of  the  separate  parts  In- 
dicate the  manner  of  erecting  this  truck 
without  bolts  or  rivets.  The  space  between 
the  columns  is  wide  enough  at  the  bottom 
to  admit  the  end  of  the  bolster,  and  when 
raised  the  guides  en<lose  the  columns.  The 
form  of  the  ends  of  the  sand  plank  is  such 
as  to  hold  the  truck  together  when  put  in 
place. 

This  is  a  bold  step  in  truck  construction, 
and  is  worthy  of  thoughtful  attention.  Ad- 
ditional information  may  be  obtained  from 
the  Bettendorf  Axle  Company,  Davenport, 
Iowa,  who  have  developed  the  various  "Bet- 
tendorf" car  equipment  improvements. 
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GRINDING    MACHINE 


FOR   TRIPLE 
RINGS. 


VALVE     PISTON 


Four  of  these  machines  are  in  use  at  the  San  Bernardino 
shops  of  the  Santa  Fe — and  with  them  a  boy,  who  tends  all 
four  machines — and  grinds  in  from  65  to  70  triples  in  10  hours. 
Each  triple  requires  from  20  to  30  minutes,  whereas  a  man  at 
the  vise  cannot  do  the  work  in  'f^ss  than  from  one  to  three 
hours  per  triple,  and  cannot  do  it  well  at  that. 

The  triple  is  bolted  to  the  face  of  a  worm  wear,  which  is 
tilowly  rotated  by  a  worm  below.  This 
worm  is  belt  driven  from  the  horizontal 
shaft  at  the  right.  On  this  shaft  is*  a  small 
eccentric  and  a  driving  pulley.  The  eccen- 
tric gives  a  reciprocating  motion  to  the 
triple  valve  piston  by  means  of  a  connect- 
ing rod  and  bar  crosshead.  By  the  com- 
bined motions  the  piston  is  reciprocated 
while  the  triple  valve  chamber  is  slowly 
rotated  and  a  different  portion  of  the  bush- 
ing is  presented  to  any  given  portion  of 
the  ring  at  every  stroke  of  the  piston. 
"When  the  operator  has  secured  the  parts 
in  position,  he  starts  the  machine  and  it 
needs  no  attention  until  the  work  is 
done;  therefore  the  attendant  may  be 
given  other  duties.  It  is  not  to  be  suij- 
posed  that  this  machine  can  take  the 
place  of  an  accurate  bushing  grinding 
machine,  such  as  is  employed  at  the 
works  of  the  air  brake  manufacturers. 
This  piston  ring  grinder  was  devised  by 
Mr.  .1.  P.  Phillips,  foreman  of  the  machine 
shop  at  San  Bernardino,  who  has  applied 
for  a  patnet  ^ipon  it. 


Universal  Directory  of  Kailway  Officials.  1904.     Published  hy 
Directory    Publishing   Company,   3   Ludgate   Circus    Build; 
London,  E.  C,  England.    Representative  for  the  United  Sta 
E.  A.  Simmon.s,  8.'{  Fulton  street.  New  York. 
Thiij  is  the  tonth  year  of  publication  of  thi.s  directory,  and  its  \n 
increases   with   the   annual   volumes.      It   is   compiled   from  ofii' 
sources  by  Mr.   S.   Richardson   Blundstone,  editor  of  the  Raili' 
Engineer,  and  is  uudoubtedly  as  accurate  as  it  is  possible  to  ni; 
a  work  of  this  character.     This  directory  is  invaluable  to  those  v 
(•<mdnct  correspondence  with  foreign  railway  officials. 


.•SI'KOiAL  (iKI.MUM;    .MACHI.NE   KOK    IBIPLE-VALVE  IMSTO.N  KI.\(;S. 

ALLFREE-HUBBELL    VALVE   GEAR. 


A  Lksson  kkom  E.\i'o.srn«».NS.— When  wc  Ihink  of  the  marvels 
of  puginering  skill  at  the  Chicago  Exjmsilion  (18!>S)  which 
learned  scienlific  gentlemen  decorated  with  blue  ribbons  and 
which  were  said  to  represent  perfection  in  the  art,  and  remem- 
ber that  the  aforesaid  "marvels"  have,  for  the  most  part,  been 
relegated  to  the  scrap  pile,  and  that  in  many  cases  the  com- 
panies which  produced  them  have  vanished  or  been  absorbed 
by  more  successful  competitors,  we  realize  that  although  "Time 
is  short  and  art  is  long,"  eleven  years  is  a  long  time  in  the  art 
of  electrical  ongineering.  WV  should  all  note  well  the  novelties 
in  enginperiug  at  the  St.  T>ouis  Fair.  They  will  indicate  the 
possibilities  of  the  tiext  decatle  and  foreshailow  the  passing  of 
most  of  what  will  there  be  displayed  as  I  he  iterfectlou  of  the 
;nt.     />'.   //.   I'i'iir  in    Wrsinn   KInlririan. 


111. How  Stayholls.  The  followlMy;  is  alisl  racted  from  a  paiMT  l>v 
Mr.  .Tohu  LiviiiusJoi u  Hie  advantages  of  tlio  Falls  hollow  .slay- 
boll.  HolIowiii<:  Hie  staybolt  increases  its  fle.xibilily,  and  the  eiir- 
rent  «»f  air  jtji-xsing  throuKli  it  cools  it  and  tlnus  reduces  the  expan- 
sion ant!  also  protects  it  fi-om  burniiij:.  Reducing  the  expansion  of 
I  lie  staybolt  lessens  the  liability  of  cracking  the  side  sheets,  and  the 
molecular  strains  in  the  bolt  itself  are  also  reduced.  When  the  .solid 
.sinybolt  vibrates  or  bends  at  the  outer  sheet  the  metal  at  its  centre 
is  crushed,  thus  causing  inleninl  expansion.  Hollow  shivbolts  are 
relieved  of  this.  The  ^-in.  hole  through  the  bolt  furnishes  a  supply 
of  o.xygen  to  the  firebox  and  gives  sure  warning  if  the  bolt  breaks. 
For  the.se  reasons  the  life  of  both  the  firebox  and  the  stavbolt  is  in- 
«-re!ised  and  the  cost  of  repair  reduced.  Copies  of  this  paper  can  be 
.secured  from  C.  ^I.  Walsh,  treneral  manager.  Falls  Hollow  Staybolt 
Comiiany.  Cuyahoga  Falls.  Ohio. 


The  Standard  Brazing  Company  of  Boston  have  executed  a  licen.se 
with  the  Erie  Car  Works  of  Erie,  Pa.,  and  also  with  the  Portland 
Company  of  Fort  land.  Maine.  Both  of  these  companies  are  now 
equipped  to  do  brazing  of  cast  iron  for  the  general  trade. 


From  a  circular  letter  received  from  Mr.  Ira  C.  Hubhell,  m 
explanation  of  the  AHfree-Hubbell  valve  gear,  the  following  i 
taken: 

"We  increase  the  earning  capacity  of  any  class  of  locomotives 
converted  to  the  Allfree-Hubbell  type: 

"First — By  our  system  we  greatly  reduce  cylinder  condensa 
tion  by  reducing  the  radiating  surfaces  in  clearance  (ports  i 
over  70  per  cent.,  and  by  our  valve-cylinder  and  saddle  design 
protect  the  steam  from  loss  of  heat  in  its  passage  to  the  cylin 
der,  and  maintain  continuously  a  hotter  cylinder  than  is  p": 
sible  under  any  other  design,  insuring  a  high  initial  pre- 
sure  of  steam  for  each  and  every  admission  of  steam  to  th' 
cylinders. 

"Second — Througli  our  correction  of  the  valve  movement,  h' 
the  simple,  durable  and  economical   addition   we  make  (o  th-^, 
existing  link  motion — we  do  not  replace,  displace  nor  chaiii: 
the  links  at  all.  nor  in  any  way  change  their  functions-   sv 
delay  the  opening  of  the  exhaust  port  at  all  points  of  cut-oii 
and  therefore  hold  the  steam  in  the  cylinder  a  greater  portioi^ 
of  each  stroke,  and  thereby  necessarily  increase  the  ratio  ci 
expansion,  decrease  the  terminal  pressure  and  get  more  wori 
out  of  any  given  quantity  of  steam  admitted  to  the  cylinder. 

"Third — By  the  addition  made  to  the  link  motion,  we  ais' 
delay  the  closing  of  the  exhaust  port  at  all  points  of  cut-ofi 
thereby  decreasing  the  volume  in  compression  and  thereby  de 
crease  the  negative  work  of  excessive  back  pressure  in  jus' 
that  same  proportion,  and  necessarily  add  just  that  much  more 
to  the  positive  work,  the  earning  capacity  of  any  given  class  of 
locomotives. 

"Fourth — By  decreasing  the  volume  of  compression,  as  we 
only  can  do,  we  reduce  the  cylinder'clearance  from  8  per  cent, 
and  over,  to  2^  per  cent.,  and  less  in  cylincers,  20  x  26  ins., 
and  never  exceed  2>/i  per  cent.,  and  which  enables  us  to  .save 
considerably  over  1  cubic  foot  of  steam  for  each  and  every 
revolution  of  the  drivers  that  the  locomotive  moves  under 
steam. 
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f  can  increase  the  earning  capacity  of  any  existing  looo- 
„„,  /e.  and  will  guarantee  to  do  so,  and  will  further  guarantee 
(o       this  with  no  increase  in  the  total  cost  per  1,000  miles  run. 

ly  attention  has  just  been  called  to  the  prophetic  state- 
„,,  ^  made  in  a  paper  read  before  one  of  our  leading  technical 
s<i,  ties  twenty  years  ago,  by  one  of  the  best  known  steam 
en    ueers  of  the  world,  as  follows: 

1  contend  that  there  is  at  our  command  in  the  present 
pr  tice  of  generation  of  steam  on  railways  the  means  of  get- 
tii.  better  results  both  in  time  and  extent  of  load  carried,  by 
nil  •'  economical  application  of  steam,  and  that  such  results  are 
ati'inable  with  a  change  of  valve  and  construction  of  the 
cii.iue  so  that  more  of  the  true  force  of  the  steam  will  pass 
in  ,  work  on  the  pistons  instead  of  being  wasted  in  friction  in 
lia  ^ing  through  constricted  openings  between  the  valve  and 
IMi  IS.  and  I  am  not  inaccurate  when  I  declare  that  this  view 
(if  the  case  is  deserving  of  most  careful  and  serious  considera- 
tion.'" 


BOOKS  AND  PAMPHLETS. 


I!i\»l(*d  Gear  Tables,  by  D.  A.  Engstrom.     Published  by  the  Derry- 
Collard  Company.  256  Broadway.  New  York.  1904. 

Tliis  book  presents  a  collection  of  table.*!  and  necessary  explana- 

(ions  to  enable  an.v  one  to  tijriire  beveled  goars  without  the  use  of 

frignnometry.     It  i.<!  not  suppo.sed  to  be  an  exhau.stive  treatise,  but 

simply  pre.sents  tables  of  dimensions  of  such  gears  as  are  generally 

f'Mind  in  practice,  together  with  a  few  explanatory  facts  concerning 

ill"   terms  and  diagrams.      It  is  for  beginners  who  have  occasion  to 

Hgiire  beveled  gears,  and  is  intended  to  entirely  avoid  the  necp.s.-ity 

fur   figuring.      The   author   includes    tables   for   every   beveled    gear 

from  12  to  47  teeth,  inclusive.     The  various  details  of  teeth  ele- 

iiHuts  and  pitches,  as  well  as  con.struction  and  explanation  of  terms, 

,110  given  in  the  earlier  part  of  the  work,  together  with  explanation 

ii.<  lo  llie  u.se  of  the  tables. 


lil'iliic  Raiiwa.vs  (Jjcsi  Chemins  de  Fer  Elrrlriqut s).  I5y  Henri 
Marechal.  Ingcnirvr  tirs  Povlft  c.t  Chniis.trrit.  600  pages.  Svo, 
nrofn.sely  illustrated.  Printed  in  French.  Published  b.v  Th. 
Reranger.  15  Rue  des  Saint.s-Peres.  Paris,  Francs.     Price.  25f. 

This  is  a  ver.v  complete  and  strictly  up-to-date  work  upon  the 
■-■  IK  ral  .subject  of  electric  railway  construction.  It  treats  the  sub- 
.!••  t  nnder  the  headings  of  Generation  of  the  Electrical  Current, 
'lie  pight  of  Way  and  Track.  Transmission  of  the  Electric  Current, 
rtaihvay  Motors,  Motor  Cars  and  Ixicomotives.  and  General  Uses 
"•"  Electric  Traction.  The  treatment  of  the  subject  of  generating 
tin--  current  i.s  interestingly  handled,  special  attention  being  given 
'■'  tlie  steam  turbine.  Particular  attention  is  also  devoted  to  the 
'•' <Tliead-trolley  and  tliird-rail  methods  of  collecting  the  current,  as 

•11  as  to  the  various  multiple-unit  .sy.stems  of  train  control.      It  is 

'"  interest  to  note  that  numerous  references  are  made  to  the  staiid- 

"■ds  of  practice  in  u.se  in  this  country,  which  are  supplemented  by 

'    ll-selected  illustrations.     Considerable  space  is  devoted,  at  the  ond 

the  volume,  to  a  discussion  of  t^e  various  monorail  and  other 

iiilar   systems   of   transaction,    and    also    includes    an    interesting 

•itment  of  the  movii^gidatform  metliod  of  transportation. 


Is  About  Peat,  Peat  Fuel  and  Peat  Coke.  How  to  make  it  and 
how  to  use  it.  What  it  casts  and  what  it  is  worth.  By  T.  H. 
Leavitt.  Illustrated.  Boston,  1904.  Lee  &  Shepard.  Price, 
H;   postpaid,  $1.10. 

Hiis  little  book  of  115  pages  states  that  peat  is  found  in  abun- 

nce  in  the  United  States,  and  that  it  may  be  cheaply  and  satisfac- 

"ily  put  into  usable  form  as  fuel  by  the  use  of  machinery  which 

'Ts  the  name  of  the  author  of  this  book,  but  the  reader  is  not 

d  enough  about  the  process  to  convince  him  that  peat  will  soon 

ome  a  rival  of  coal  as  a  fuel  for  use  in  large  quantities.      It  is 

interesting  thing  to  know  that  peat  is  available  in  large  quan- 

:es  which  are  practically  inexhaustible,  and  to  be  told  that  the 

ooess  of  preparation  for  the  market  is  so  cheap  and  simple ;    but 

author  of  this  book  leaves  much  to  the   imagination   of  the 

■ider,  and  does  not  present  the  right  kind  of  facts  to  justify  the 

^"•Insions  which  he  evidently  desires  the  reader  to  reach.      It  is 

*■  sufficient   for   him   tO  state   that  condensed  peat   "made   more 

'■'in  than  coal,  and  accomplished  with  ease  the  severest  service 

•juired  at  the  works." 


Workshop  Costs  for  Engineers  and  Manufacturers.^  By  Sinclair 
Pearn  and  Frank  Pearn,  directors  of  Messrs.  Frank  Pearn  & 
Co.,  Ltd..  Manchester.  England.  Published  by  D.  Van  Nos- 
trand  Company,  27  Murray  street,  New  York. 

This  work  presents  in  complete  detail  a  cost-keeping  s.vstem  as 
applied  to  the  manufacturing  of  a  line  of  steam  pumps,  and  is  pre- 
sAted  in  such  a  way  as  to  be  readily  applied,  without  variation  of 
principle  or  feature,  to  practically  any  operation  involved  in  con- 
structive work  or  manufacturing  establishments.  The  book  includes 
a  complete  set  of  blank  forms,  'beginning  with  the  pattern  record 
and  including  material,  time  sheets  and  card-index  records  of  the 
cost  of  the  completed  work,  including  labor  and  material.  This 
.s.vstem  was  developed  and  put  into  practice  b.v  the  authors  with  a 
view  of  reducing  to  a  minimum  the  routine  work,  also  the  nimibcr 
of  blanks  required  in  keeping  the  records.  In  this  system  changes 
of  mistakes  in  ordering  material  are  avoided  by  .specifying  in  abso- 
lute detail  on  the  cast  .sheet  all  of  the  material  involved  from  a  list 
of  the  component  parts  and  quantities  of  the  contract  drawn  up  by 
the  draftsman.  Oppasite  each  article  Is  enumerated  (he  cy<-le  of 
ojieration  through  which  it  must  pass,  thus  identif.ving  the  wages 
with  the  material.  The  work  is  divided  into  five  parts,  as  follows  : 
The  nomenclature  and  registration  of  patterns  and  nuiterials.  the 
.recording  and  analysis  of  labor,  manufacturing  the  .stores,  and 
assembl.v  work  and  contract  or  special  work.  While  the  book  is 
specially  intended  for  manufacturers,  the  principles  involved  are 
capable  of  adaptation  to  the  keeping  of  costs  in  any  shop  involving 
repetitive  operations,  as  in  the  manufacture  of  machinery  of  any 
kind. 


Westinghouse  Industries. — This  is  the  title  of  a  very  attractive 
pamphlet  which  has  just  been  issued  in  behalf  of  the  Westinghou.se 
interests  for  distnoution  at  the  Ijouisiana  Purcha.se  Exposition.  It 
<le.scribes  and  illustrates  the  works  and  products  of  the  various 
Westinghouse  companies,  both  in  America  and  foreign  countries. 
These  interests  include  the  Westinghouse  Air  Brake  Company ; 
American  Brake  Company:  Westinghou.se  Electric  and  Manufac- 
turing Company;  Westinghouse  Machine  Company:  Union  Switch 
and  Signal  Company :  WestinghoiLse,  Church.  Kerr  &  Co. ;  Sawyer- 
Man  Electric  Company :  Bryant  Electric  Company :  Perkins  Elec- 
tric Switch  Manufacturing  Company;  Pittsburg  Mrter  Company; 
II.  D.  Nuttall  Company:  Westinghouse  .\utomatic  Air  and  Steam 
Coupler  Compan.v :  Security  Investment  Compan.v ;  Nornst  I.«anip 
Company:  Westiughou.se  Traction  Brake  C<impany  ;  C«ioper-Hewitl 
Electric  Compan.v;  and  the  foreign  companies,  which  include  the 
Westinghou.se  Air  Brake  Company.  Limited,  with  works  in  Eng- 
land and  Germany:  the  Westinghouse  Company,  Limited,  with 
w()rks  at  St.  Petersburg.  Ru-ssia ;  the  British  Westinghou.se  Elec- 
tric and  Manufacturing  Company:  Socicte  Anonyme  We.stinghou.se: 
Westinghouse  Electricitats-Actiengcsellschaft ;  the  Traction  and 
Power  Securities  Company.  Limited,  of  London;  and  ^he  Canadian 
Westinghou.sc  Company,  Limited.  \ 


•  Progre-ss    Reporter. — The   third   number  of  this   jiaper.    which    is 
issued  by   the   Niles-Bement-Pond  Compan.v.   is   a   special   one.   de- 
.scribing  their  exhibit  at  the  St.  I.iOuis  Exposition.     The  more  im 
portant  machine  tools  in  (he  exhibit  are  described  and  illustrated. 


The  Dkvelopment  ok  the  Br.xke  Shoe.  The  American  Brake 
Shoe  and  Foundry  Company  of  Mahwah.  N.  .T..  ha^  just  i.esued  a 
very  interesting  painnhlet  describing  their  exhibit  at  the  St.  Louis 
Exposition.  The  development  of  the  brake  .shoe  (o  .secure  dura 
biiity.  efficiency  and  strength  and  to  wear  the  wheel  tread  where  i( 
is  not  acted  upon  by  the  rail  is  very  carefully  traced  from  the  time 
that  the  first  brake  shoe  was  tised  to  the  present,  and  is  nicely  illus- 
trated. 


.\xt>e  Lir.HTTNG.^ — In  a  small  pamphlet  the  Consolidated  Rail- 
way Electric  Lighting  and  Equipment  Company  of  New  York  City 
briefly  describe  their  "Axle  Light"  .sy.stem  of  operating  fans  in 
and  lighting  railway  pa.s.senger  coaches  by  electricity  and  also 
call  attention  to  the  advantages  to  be  gained  by  the  u.se  of  their 
system. 


.ViR  Compressors. — The  Chicago  Pueumatie  Too!  Company  have 
i.ssued  a  72-page  catalogue  describing  the  air  compres.sors  built  at 
their  Franklin  works.  In  addition  to  the  illustrations  and  lists  of 
sizes  of  the  various  compressors  there  is  an  interesting  illustrated 
description  of  the  constructive  principles  of  the  compre.s.sor.  Sev- 
eral pages  are  devoted  to  information  concerning  the  installation, 
adjustment  and  care  of  the  comnies.-ors  and  (here  is  also  consider- 
able information  and  .several  tables  which  will  be  useful  to  thase 
interested  in  the  use  of  compre.s.sed  air. 
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IlowsKi;  DiL  CAitiNKTs. — The  adjustable  measure  oil  cabinets 
iiijide  by  S.  V.  Ruwser  &  Company,  Port  Wayne,  Ind.,  are  de- 
scribed in  a  leaflet  which  directs  attention  to  the  features  of  these 
oil  storage  facilities  which  render  them  a  ne<'essity  wherever  oil  is 
required  for  machinery  or  lamps. 


Sketch  Tapeb  fok  Isometric  Projection, — The  Derry-Collard 
Company,  2r><»  Broadway,  Now  York,  have  gotten  up  pads  of  sketch- 
ing paper  for  making  drawings  in  isometric  projection.  This  is  the 
only  practical  perspective  for  machine  drawings  as  it  permits  of 
making  sketches  to  scale  in  any  of  the  three  isometric  axes.  The 
pai>er  is  very  ea.*!y  to  use,  and  rapidit.v  of  sketching  is  quickly  ac- 
quired. ITh'  paper  is  blocked  in  standard  sizes,  G  x  0  ins. ;  9  x  12 
ins.  and  12  x  18  ins,,  the  prices  being  25  cents,  50  cents  and  $1 
each,  respectively.  Iliis  will  be  a  great  convenience  for  draughts- 
men. 


Valvk.s. — The  Crane  Cx)mpany  of  Chicago  have  just  issued  two 
pamphlets  and  a  booklet  describing  and  illustrating  their  valves. 
One  of  the  pamphlets  des<'ril)os  the  renewable  seat  and  disc  globe, 
angle  and  straightway  valves  for  high  pressure  service.  The  globe 
and  angle  valves  are  designed  for  225  pounds  and  the  straightway 
valves  for  2.'0  pounds  working  steam  pressure  and  are  particularly 
adapte*!  for  locomotive  work.  The  other  pamphlet  describes  their 
self-packing  radiator  valves  and  self-packing  globe  and  angle  valves 
with  non-rising  stem-  Tlie  booklet,  which  is  known  as  "Special 
Catalogue  No-  101,"  describes  the  Crane  patent  improved  safety 
valves  for  all  kinds  of  boilers.  The  locomotive  pop  valve  is  fitted 
with  two  regulators,  one  for  moderate  dmnges  and  the  other  for 
extreme  changes  in  the  set  pressure. 


AiR-C<HtLKD  K1.ECTRIC  Drill, — The  Chicago  Pneumatic  Tool 
Company  in  a  special  circular  No.  48  calls  attention  to  the  Duntley 
Air-Cooled  Electric  Drill  which  they  have  just  placed  on  the  mar- 
ket. The  drill  which  is  described  weighs  only  12  pounds  and  is 
adapted  for  drilling  holes  up  to  i-;  inch  in  diameter  in  iron  and  bor- 
ing up  to  '}\  inch  in  diameter  in  wood.  By  cooling  the  motor  with 
air  the  difficulties  heretofore  experienced  with  small  electric  motors 
are  overcome  and  its  use  is  made  practical.  The  motor  can 
l>e  wound  for  either  110  or  220  volts  and  the  drill  has  a  speed  of 
8.T0  rev.  per  min.  The  electric  wires  are  fitted  with  a  connection 
I»lug  to  fit  an  incandescent  socket  and  this  plug  is  equipped  with  a 
cartridge  fuse  plug  which  can  easily  be  replaced  if  burned  out. 


Nkw  England  Resorts. — The  vacation  custom  is  now  a 
fixture,  and  the  summer  resorts  of  New  England  becau.se  of  their 
unexcelled  beauty  and  variety  appeal  to  everybody.  The  beautiful 
lake  resorts  among  the  pinelands  of  Maine  or  in  the  northern  por- 
tion of  New  Hampshire  and  Vermont ;  tho  verdant  valleys  watered 
by  freshening  streams  siich  as  the  Merrimac,  the  IToasac,  the  Con- 
necticut and  th'e  Ammonoosuc ;  the  long  and  famous  stretch  of  .sea- 
coast  from  Portland  and  east  to  the  rocky  Nahant ;  the  impressive 
grandeur  and  wonderful  attractions  of  the  White  Mountains;  the 
favorite  haunts  among  the  Hoasac  Mountains  and  the  Deerfield 
Valley ;  and  the  numerous  towns  and  villages  famed  for  their  his- 
toric a.s.sociation  as  well  as  .scenic  and  health  resorts  are  delight- 
fully pictured  in  the  .series  of  six  books  containing  beautiful  half- 
tone repro<luctions  of  these  various  resorts,  each  book  containing 
thirty  or  more  views  neatly  Iwund  with  the  title  of  the  book  em- 
bo.s.ve<l  in  gold  letters  on  the  cover.  These  books  are  entitled 
"Lakes."  "Kivers,"  "Mountains,"  "Sea.shore,"  "The  Charles  River 
to  the  Hudson,"  and  "Picturesque."  Tlie  price  of  each  book  is 
six  cents  or  thirty-six  cents  for  the  entire  set.  Tliis  includes  tho 
postage;  Issuetl  by  the  General  Pa.s-senger  Department,  Raston  & 
Afaine  Railroad,  P.oston,  ^fa.ss.  This  department  has  also  just 
issued  a  remark:ilily  fine  and  comprehensive  folder  entitled,  "Resorts 
and  Toiirs,"  whi<-h  illiLstrales  and  describes  a  large  numl)er  of  invit- 
ing trips  and  sidi'  trips  to  the  beautiful  places  with  which  New 
England  abounds.  For  the  special  use  of  thase  attending  the  en- 
cam])nu-ut  of  the  Crand  Army  of  the  Republic  in  Boston  in  August 
a  folder  ha.s  l)een  prepared  illustrating  the  many  points  of  historic 
interest  in  that  city  These  may  all  be  obtained,  upon  request, 
from  the  pa.s.senger  department. 


NOTES. 


The  W;inier  &  Swasey  Company  of  Cleveland.  Ohio,  announces 
that  Mr.  II.  L.  Kinsley  will  repre.sent  them  in  the  East.  Mr.  Kins- 
ley has  been  with  Manning.  Maxwell  &  Moore  for  the  last  five  and 
a  half  years,  and  previous  to  that  time  was  with  the  Hopedal  Screw 
Company. 


Railway  Appliances  Company. — This  company  announce.'-  hat 
they  have  been  appointed  exclusive  agents  for  the  United  Statr  -or 
the  railway  trade  of  the  Olds  Motor  Works  of  Detroit  and  Lar.  ig, 
Mich. 


Locomotive  &  Machine  Company  of  Montreal. — The  dire,  .rs 

have  elected  the  following  officers:   President,  Mr.  A.  J.  p-i  ,,. 

first  vice-president,  Mr,  J.  E.  Sague;  second  vice-president.  !r. 

R.  J.  Gross;  controller,  Mr.  C.  E.  Patterson.     The  expendltu:  of 
$300,000  for  improvements  was  authorized. 


The  Broderick  &  Bascom  Rope  Company,  of  St.   Louis,  cl  ,-d 

their  works  for  the  day  June  25  and  sent  their  entire  force  of  >M) 

employes  and  their  families  to  the  World's  Fair,  with  all  exp.  >« 

paid.     They  were  taken  to  the  handsome  and  impressive  exhii.  of 

the  company,  and  had  the  day  in  the  grounds.     Such  an  instrui  vc 
and  enteresting  treat  has  a  good  effect  on  all  concerned. 


Crocker-Wheeler  Company. — This  well  known  electrical  <  'n- 
pany  announces  that  in  addition  to  the  engineering  advice  1.  mij 
design  and  installation  of  electrical  apparatus  for  shop  equipn  nt 
which  they  have  been  accustomed  to  give  their  clients,  they  I  ve 
retained  the  well  known  firm  of  Dodge  &  Day,  Modernizing  i'a- 
gineers,  of  Philadelphia,  Pa.,  who  will  furnish  gratuitouslv  ad  Ice 
upon  the  latest  ideas  and  results  in  shop  practice. 


Northern  Electric  Motors. — The  very  attractive  design  :'M(1 
efficient  application  of  these  motors  to  machine  tools  have  li.<'n 
frequently  indicated  in  this  journal  but,  inadvertently,  the  fact  t!  at 
the  Gisholt  Boring  Mill,  illustrated  on  page  277  of  the  .July  nntu- 
ber,  was  driven  by  one  of  them  was  not  mentioned,  Becau.se  of  I  lie 
interest  in  the  motor  and  also  in  the  boring  mill  it  is  a  pleasiu-e 
to  supply  the  omission  now. 


The  American  Nut  &  Bolt  Fastener  Company,  Pittsburg.  I':i.. 
manufacturers  of  the  Bartley  Positive  Fastener,  shipped  on  July  <"<  nn 
order  from  the  Morden  Frog  &  Crossing  Company  of  Chicago.  111., 
for  29,000  Bartley  Fasteners  to  be  applied  on  frogs  and  crossings 
of  their  manufacture.  I>arge  orders  have  been  shipped  recentlx"-  to 
the  Cleveland  Frog  Crossing  Company  of  Cleveland.  Ohio.  Union 
Switch  &  Signal  Company,  Swis.svale,  Pa.,  and  Ix)rain  Steel  Com- 
pany. Johnstown,  Pa. 


The  Crocker- Wheeler  Company  has  made  an  arrangement  willt 
the  celebrated  engineers.  Brown,  Boveri  &  Company,  of  B.iden. 
Switzerland,  and  secured  their  alternating  current  designs,  patents 
and  rights  to  manufacture  in  America,  and  have  retained  this  finn 
as  consnlting  engineers.  The  Crocker-Wheeler  Company  has  put 
on  the  market  alternating  current  generators,  transformers  and  :i<- 
cessories,  adapted  to  American  practice,  and  opportunities  to  bid  on 
this  apparatus  are  invited.  Thus  company  has  contracted  to  furni-^li 
a  200-kw..  fiO-cycle.  440-volt  alternating  current  generator  for  ilif 
Atlanta  plant  of  the  Procter  &  Gamble  Company  of  Cincinnati  and 
the  field  of  alternating  current  works  is  entered  with  vigor. 


The  Walter  A.  Zelnicker  Supply  Company.  St.  Ivouls.  report  s.-- 
eral  recent  sales  of  their  "Zelnicker"  portable  wheel  press.     Tl  •■- 
company  has  an  attractive  exhibit  in  the  Transportation  BuiMi'  - 
at  the  fair,  and  are  .showing  among  other  things  this  wheel  press  ■  1 
operation,  pressing  wheels  on  and  off  axles.     Blue  prints  and  •'  - 
.scriptive  circulars  will  be  furnished  upon  application.     Many  oti:  '' 
of    their    specialties    are    exhibited,    among     them     the     celebrat    ' 
"double  clutch"  car   mover    which    this    company    manufactnr' 
They  report  excellent  sales  of  their  car  mover  this  year  and  tli  ' 
the  factory  is  unable  to  turn  them  out  fast  enough.    This  compn? 
will  send  a  sample  of  their  lumber  crayon   for  the  asking,  ai 
guarantee  it  longer  and  better  than  any  cra,von  on  the  market. 


The  St.  Tvouis  Transit  Company,  which  operates  the  larger  p.n 
of  the  street  car  .system   in   St.   Louis,   has   found   itself  short    ' 
power  ever  since  the  World's  Fair  began  to  attract  large  nunib<'i 
of  visitors.     The  traction  plant  was  working  at  an  almost  constan 
50  per  cent,  overload,  and  at  rush  hours  the  exce-ss  reached  extren^- 
proportions.    The  railway  company  have  now  applied  to  the  World' 
Fair  authorities   for  additional   power,  with   the   result  that  Gov 
emor  Francis  and  the  fair  administration  have,  by  contract,  put  a' 
the  service  of  the  railway  compan.v  during  the  day,  from  2  p.  m 
until  7  p.  m.,  when  the  loads  are  heaviest,  the  service  of  the  hug 
Allis-Chalmers  engine  in  the  Machinery   Building.     This  engine 
which  is  coupled  to  a  Bullock  electric  generator,  and  which,  whei 
operating  at  75  revolutions  per  minute,  at  a  steam  pressure  of  15C' 
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nd  operating  non-condensing,  is  capable  of  developing  8,000 
lower,  is  the  central  feature  of  the  Machinery  Building. 
8  p.  m.  until  the  fair  grounds  close  this  powerful  unit  sup- 
vhe  current  for  the  decorative  lighting  of  the  buildings  and 

lis,  which  forms  the  most  conspicuous  attraction  of  the  exhi- 

The  lighting  requires  200,000  incandescent   lamps.     The 

>tt  load  which  the  engine  and  generator  will  now  carry  by 

ict  between  the  railway  company  and  the  exhibition  authori- 

.  ill  be  at  leaist  3,000  horse-power,  to  begin  with,  and  may  be 
,  increased  as  the  World's  Fair  crowds  are  augmented.     It  is 

ngine  which  has  won  at  St.  Louis  the  popular  name  of  "The 

Pliable." 


T  capital  stock  of  the  Standard  Roller  Bearing  Company, 
I'liii  (klphia.  Pa.,  has  been  increased  from  $1,000,000  to  $2,000,- 
ilfN*.  There  will  be  immediately  erectetl  a  250-ft.  addition  to  the 
niatiiine  shop  and  factory  as  well  as  an  office  building  two 
stoii.'s  in  height.  This  addition  will  be  devoted  exclusively  to 
the  iiianufacture  of  roller  bearings,  etc.,  while  an  addition  50x12.'> 
ft.,  iliree  stories  in  height,  will  be  made  to  the  ball  plant.  Two 
huiwircd  and  fifty  thousand  dollars  will  be  expended  in  the  con- 
strmtion  of  the  buildings  and  in  equipping  them  with  machinery. 
Colli  racts  for  the  building  and  some  of  the  machinery  have  already 
bwii  jriven  and  it  is  expected  that  all  of  the  building  operations 
will  have  been  finished  by  October  1.  Two  years  ago  the  Standard 
HdlliT  Bearing  Company  purchased  in  Philadelphia  about  three 
acrts  of  ground  on  the  main  line  of  the  Pennsylvania  Railroad, 
about  fifteen  minutes'  ride  from  the  center  of  the  city.    Upon  this 


property  was  erected  a  modern  up-to-date  machine  shop,  with  power 
house,  forging  and  hardening  departments  in  separate  buildings. 
Possession  was  taken  of  this  property  January  1,  1903,  since  which 
time  the  company  has  built  and  ia><talled  its  own  brass  and  iron 
foundries,  and  at  the  present  time  does  not  purchase  anything  what- 
ever in  the  open  market  except  the  raw  materials  for  its  foundries 
and  steel  from  which  to  make  bearings,  manufacturing  all  other 
devices  themselves.  The  biu«iiness  continues  to  grow  so  rapidly  that 
it  has  become  necessary  to  build  the  extensions  above  noted.  For 
about  one  year  past  the  plant  has  been  running  twenty-four  hours 
per  day  and  for  the  past  six  months  the  ball  plant  has  also  been 
running  day  and  nighL 


Manning,  Maxwell  &  Moore  report  that  they  have  jtist  received 
a  large  order,  amounting  to  between  $150,000  and  $100,000.  from 
the  Iliinois  Central  R.  R..  for  machine  tools  to  he  used  in  the 
various  shops  on  the  system.  This  order  Ls  the  largest  which  has 
been  placed  for  some  time  and  includes  a  full  line  of  railroad  shop 
tools  such  as  driving  wheel  lathe.s,  steel  tired  wheel  lathes,  axle 
lathes,  largo  and  small  engine  lathp-s.  brass  lathes,  car  wheel  borers, 
vortical  and  horizontal  boring  machines,  radial  drills,  shakers, 
planers,  slotters,  bolt  cutters,  grinding  machines,  centering  ma- 
chines, punchers,  shears,  steam  hammers,  woodworking  tools,  and  a 
full  line  of  toolroom  tools  and  milling  machines.  They  have  also 
secured  an  order  for  all  the  traveling  cran&s  required  in  the  shops 
of  the  system.  They  also  announce  that  the  Central  Railroad  of 
New  Jersey  has  placed  an  order  with  them  for  a  large  number  of 
radial  drills,  engine  lathes,  grinders  and  woodworking  tools.  * 


MASTER  MECHANICS'  ASSOCIATION. 


Thirty-seventh  Annual  CJonvention. 


KABATOGA,  N.  T.,  JUNE  27  TO  29. 


ABSTRACTS  OF  BEPOBTS  AND  PAI'EBS  (CONCLUDEU). 


LOCOMOTIVE    FRAMES. 


COMMITTEE — T.    S.    LLOYD,    S.    M.    VAUCLAIN,    J.    E.    SAGUE,    KEUBEN 
WELLS,    S.    HIGGINS,    A.    LOVELL. 


Your  committee  endeavored  to  construct  a  composite  drawing,  in 
h<i|)<'  of  illustrating  in  graphic  form  the  combined  experience  as 
illustrated  by  the  drawings  furnished,  but  reluctantly  had  to  aban- 
don the  idea  after  repeated  ineffectual  trials. 

A  careful  8(?rutiny  of  the  material  conveys  no  information  as  to 
why  the  particular  frames  in  question  break ;  nothing  to  indicate 
per  fie.  that  the  material  from  which  the  frames  were  made  had 
anything  to  do  with  the  fractures.  The  breakages  reported  are  not 
confined  to  any  particular  locality ;  they  show  cracks  in  and  about 
all  pedestal  jaws;  in  fact,  as  many  fractures  back  of  leading  axle 
a.**  in  front  of  and  about  same ;  also  that  the  fractures  occur  just 
as  Trequently  in  the  solid  parts  as  through  the  boll-holes. 

'f'he  total  number  of  locomotives  in  the  countrv  is  about  44.000. 
rorcentage  of  total  number  of  locomotives  covered  by  the  replies  is 
4S  Tipf  cent. 

The  causes  of  fracture  may  be  classified  as  follows  :     (a)  Design. 
(';'  Imperfect  welds  and  faulty  material,     (c)  Inertia  of  the  boner 
"I'll  reference  to  the  frames,  augmented  by  high  cylinder  saddles 
accompanying  high  center  of  gravity  of  the  boiler ;    the  initial 
^._  the  inertia  of  the  boiler  when  front  bumpers  strike  an  ob- 
ction  or  when   brakes   are  suddenly   applied.     The   fractures 
^  mainly   between    the   cylinders    and    front    driver.      All    are 
in  agreement  as  to  this,   however,  and   attribute  the  class  of 
^ngS„'l6cated  between  the  cylinders  and  front  driver  to    (d) 
epf^  of  water  in  cylinders,  when  accompanied  by  such  arrange- 
valves  that  prevents  the  water  getting  aw^ay  quickly  and 

scussion,  bearing  mainly  on  point  (c),  furnished  by  one  of 
'uembers,  is  as  follows : 

i'here  seems  to  be  no  question  but  that  the  fractures  are  usually 

|ed  bet\^«pen  the  cylinder  saddle  and  the  rear  of  the  first  ped- 

',  hut  it  should  be  further  determined  whether  or  not  the  cracks 

f  from  the  bottom  of  the  rail.      If  they  do,  then  the  bending 

'lent  due  to  the  inertia  of  the  boiler  when  the  motion  of  the 

ie  is  suddenly  arrested  cannot  be  a  cause  of  failure,  because  the 

ing  moment  induced  b.y  such  forco  would  put  the  top  of  the 

in  tension  and  the  bottom  in  compression,  and  the  crack  would 

"fore  start  from  the  top,  as  previously  explained,  except  when 

"hng.  ^  If  they  start  from  the  corner  of  the  pedestal  it  is  rea.son- 

eertain  that  the  failure  is  caused  by  a  loose  bolt  or  light  design 

edestal  binder.      It  is  very  probable  that  the  binder  bolt  will 

^  a  very  much  larger  percentage  of  failures  extending  in  the 

^^'  1?^  pedestal  to  the  top  of  the  rail  than  the  clip  pede.«vtal 

^.  because  of  the  difficulty  of  securing  a  bolt  sufficiently  large 
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to  prevent  it  stretching  in  service.  Those  failures  which  occur  in 
the  front  of  the  pedestal  ciannot  be  assigned  to  this  cau.se  (unless 
the  pound  would  strain  the  frame  in  a  place  of  weaker  section), 
and  in  failures  of  this  nature  the  design  of  cylinder  fastening  and 
keys  should  be  thoroughly  examined.  It  might  be  well  to  point  out 
that  the  bending  moment  induced  by  the  pull  of  the  drawbar  would 
be  at  a  maximum  at  a  point  between  the  front  pedestal  and  the 
front  cylinder.  A  stress  from  such  a  cause  would  start  a  crack 
from  the  bottom  of  the  fail.  If  the  frames  break  from  a  definite 
load  or  fiber  stress,  then  a  good  grade  of  cast  steel  should  give  equal, 
if  not  better,  results  than  wrought  iron,  and  the  steel  should  be  of  a 
moderately  stiff  grade.  If.  on  the  other  hand,  the  frames  break  by 
a  definite  amount  of  distortion  or  bending,  then  wrought  iron  or 
soft  steel  would  give  better  results,  inasmuch  as  it  would  take  a 
smaller  force  to  bend  this  material  a  certain  amount,  and  the  fiber 
stres.s  induced  would  therefore  be  considerably  less  in  the  case  in 
which  the  stiff  steel  is  used." 

Professor  Lanza  has  fully  discussed  the  static  loads  and  stresses 
on  frames ;  these  show  that  the  frame  is  amply  strong  to  resist  any 
such  stresses. 

The  inertia  of  the  boiler  in  accelerating  or  retarding  the  train 
has  also  been  given  as  a  possible  cau.se  of  breakage.  Since  frames 
never  start  to  break  from  the  top  but  alwa.vs  from  the  bottom  of  the 
rail,  it  is  evident  that  the  inertia  of  the  boiler  while  the  train  is 
being  retarded  cannot  be  a  cause  of  fracture,  but  the  bottom  of  tho 
rail  is  put  in  tension  in  overcoming  the  inertia  of  the  boiler  while 
the  train  is  being  accelerated. 

From  the  calculations  [Not  reproduced. — Editor.]  the  following 
conclusions  ma.v  be  drawn : 

1.  The  inertia  of  the  boiler  following  the  sudden  application  of 
brakes  cannot  produce  a  sufficient  force  to  break  the  frame. 

2.  The  inertia  of  the  boiler  due  to  the  acceleration  of  the  train, 
by  acting  with  other  forces,  such  as  those  produced  by  water  in  the 
cylinders,  may  bring  about  fracture. 

3.  The  dynamic  effect  of  the  compression  of  water  in  the  cylin- 
ders is  the  only  force  which,  unaided,  can  cause  failure  of  the 
frames  by  fatigue. 

It  may  be  well  to  point  out  that  when  the  right  side  leads,  the 
right  side  always  pounds  harder  than  the  left.  This  is  due  to  the 
fact  that  when  the  right  crank  passes  the  forward  dead  center  the 
left  cylinder  is  pulling  forward,  so  that  it  aids  the  right  cvHnder  in 
throwing  the  right  box  against  the  back  jaw  of  the  pedestal.  The 
same  is  true  on  passing  the  back  dead  center,  but  when  the  left 
crank  pa.sses  the  forward  center  the  right  cvlinder  is  pushing  on 
the  pin,  thus  subtracting  from  the  left  cvlinder  in  pushing  the  left 
box  against  the  back  jaw  of  the  pedestal.  Tliis  should  result  in 
breaking  more  right  than  left  frames  when  the  right  side  leads,  and 
vice  versa  when   the  left  side  leads. 

The  discassion  of  piston  valves  is  not  within  the  scope  of  this 
report,  and  the  subject  is  alluded  to  only  on  account  of  the  apparent 
difficulty  of  providing  adequate  relief  from  the  presence  of  water. 
It  is  therefore  thought  pertinent  to  suggest  that  perhaps  this  side 
of  the  question  should  be  given  more  care  and  attention  than  it  has 
r<H*eived  heretofore. 

The  experience  of  two  large  roads,  as  reported  to  vour  committee, 
IS  quite  significant.  Each  refers  to  a  cla.ss  of  locomotives  similar 
in  every  particular,  except  that  a  portion  of  eadi  class  have  double 
front  rails  and  slide  valves,  while  the  balance  are  equipped  with 
single  front  rails  and  piston  valves.  The  report  stales  that  all  the 
frame  failures  with  tlie.se  locomotives  are  confined  to  the  engines 
having  single  front  rails  and  piston  valves,  the  fractures  located 
between  the  cylinder  and  front  axle. 

While  it  is  true  that  no  one  cause  for  frame  breakage  can  be 
given,  it  is  .safe  to  .say  that  all  the  reasons  assigned  are  at  least 
contributory  causes  and  should  be  taken  into  the  account 
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(As  indicating  what  the  committee  considers  good  practice  for 
reproduction  in  cast  steel,  a  large  number  of  frame  drawings  have 
been  selected,  and  these  are  given  in  the  report.) 

The  representatives  of  a  number  of  steel  makers  examined  and 
approved  the  frame  designs  accompanying  this  report,  and  also  held 
independent  meetings,  agreeing  on  the  following  specifications : 

Specifications  fob  Cast-Steel  Locomotive  Frames. 
Materia]    : 

{.28  carbon. 
.05  phosphorus. 
.05  sulphur. 
.60  manganese. 

/-.35  carbon. 

J  .06  phosphorus. 
Frames  will  be  rejected  that  show  less  than  .20  or  overi  06  sulphur. 

t  70  manganese. 
Tensile  strength  per  square  inch  not  less  than  55,000  lbs. 
Elongation  in  2  ins.  not  less  than  15  per  cent. 
All  frames  to  be  annealed. 

Relating  to  the  method  of  manufacture,  a  member  contributes  as 
follows : 

"It  may  be  well  to  determine  whether  or  not  the  cast-steel  manu- 
facturers are  all  casting  their  frames  in  a  manner  to  secure  the  best 
possible  results.  The  method  of  casting,  location  of  gates  and 
headers,  all  have  a  very  important  part  upon  the  life  of  the  frame. 
It  is  the  usual  practice  to  cast  the  frame  on  an  incline,  the  front 
end  of  the  frame  being  at  the  top,  the  metal  being  poured  into  a 
riser  at  the  back  end  of  the  frame,  which  i.s  at  the  lowest  point. 
This  method  results  in  washing  the  dirt  and  gases  to  the  front  end 
of  the  frame,  and  we  have  defective  metal  at  the  point  at  which 
the  frames  are  most  prone  to  break.  It  would  therefore  seem 
desirable  to  reverse  this  method  and  mold  the  frame  so  that  the 
front  end  is  at  the  lowest  point  and  pour  them  through  a  gate 
leading  into  the  two  front  rails.  *  It  would  also  seem  inadvisable  to 
place  the  riser  at  the  point  of  the  juncture  of  the  pedestal  leg  to  the 
top  rail,  so  as  to  avoid  any  impurities  separating  at  this  point  and 
prevent  shrinkage  cracks  due  to  the  diflferent  rates  of  cooling  of  the 
risers  and  of  the  frame  .section  proper.  It  would  no  doubt  be  an 
improvement  to  locate  the  riser  on  the  pedestal  at  a  point  between 
the  tip  and  bottom  rail. 

"It  seems  that  these  points  have  as  much  bearing  upon  the  life  of 
the  frame  as  the  care  that  all  the  steel  foundries  exercise  in  u.sing  a 
high  grade  of  material  and  in  carefully  annealing  their  castings. 

"Relative  cost  of  iron  and  steel  frames :  It  may  be  advisable  to 
state  the  relative  cost  of  a  finished  iron  or  steel  frame.  In  addition 
to  the  first  cost,  there  is  a  certain  amount  of  smith-shop  work  that 
must  be  done  upon  a  steel  frame  before  it  can  be  bolted  to  the 
planer.  By  care  in  the  steel  foundries  this  can  no  doubt  be  reduced 
to  a  very  low  figure,  but  at  present  they  do  not  exercise  sufficient 
care  to  keep  this  expense  within  reasonable  bounds. 

"The  cost  of  machining  is  also  higher  for  steel  frames,  so  that 
there  is  less  difference  between  the  final  cost  of  the  iron  and  the 
steel  frame  than  the  first  cost  would  lead  one  to  suspect." 

Your  committee  considers  cast  steel  a  better  material  for  loco- 
motive frames  than  wrought  iron. 

The  tensile  strength  of  the  steel  suitable  for  frames  is  about 
75,000  lbs.  per  square  inch,  as  compared  with  53,000  to  54,000  lbs. 
per  square  inch  for  the  best  hammered  iron. 

The  cast-steel  frame  is  practically  homogeneous ;  that  is  to  say, 
there  are  no  welds,  and  it  is  of  a  uniform  texture  throughout  its 
entire  length. 

The  number  of  projections  required  for  the  reception  of  brake 
work,  tumbling  shafts,  rocker  pins,  etc.,  seriously  complicates  the 
production  of  modem  frames  in  hammered  iron,  whereas  the  re- 
verse is  true  in  the  manufacture  of  cast-steel  frames. 

Generally  speaking,  steel  is  intrinsically  superior  to  wrought  iron, 
and  all  the  difficulties  experienced  with  cast  steel  are  mainly  charge- 
able to  either  design  or  method  of  manufacture,  and  not  to  the 
steel  per  se. 

To  abandon  steel  for  such  reasons  is  a  reflection  on  our  engineer- 
ing skill  and  manufacturing  abilities.  Therefore  we  should  devote 
our  time  and  skill  to  the  improvement  of  the  art.  and  thereby 
approximate  more  nearly  the  possible  theoretical  advantages. 

The  following  points  are  offered,  the  observation  of  which  your 
committee  hopes  will  go  a  great  way  toward  mitigating  the  evil : 

1.  Sensible  design. 

2.  Material,  cast  steel,  made  to  a  rational  specification  ;  careful 
foundry   manipulation,  adequate  and   suitable  annealing. 

3.  Provide  such  form  of  bracing  aa  will  prevent  "weaving."  By 
weaving  is  meant  a  movement  of  one  side  independently  of  the 
other,  or  of  the  separate  parts  or  joints  with  reference  to  each 
other  locally,  as  per  contra  a  movement  of  the  frames  as  a  whole, 
in  unison.  The  bracing  should  be  so  designed  that  the  bending,  if 
any,  should  be  synchronoas  as  referred  to  the  connected  parts. 

4.  The  clip  form  of  pedestal  binder  preferred  to  the  thimble  and 
bolt  type. 

5.  Provision  for  quickly  and  adequately  draining  cylinders. 
This  point  is  just  as  important  with  slide  as  with  piston  valves. 

6.  Frames  with  single  front  rails  should  be  made  stronger  and 
means  provided  to  stiffen  same  back  of  cylinders  or  between  cylin- 
ders and  front  driver. 

It  would  seem  from  a  study  of  the  replies  that,  for  the  present  at 
least,  there  is  an  intimation  that  the  double  front  rail  type  is 
stronger,  per  se,  and  stiffer  in  a  vertical  direction,  and  yet  as  flexible 
longitudinally  as  the  single  front  rail  formj  yet  this  conclusion  is 
offered  with  hesitation,  owing  to  the  obscurity  of  the  evidence.  It 
is  given,  however,  with  the  hope  of  provoking  discussion  or  leading 
to  special  investigation. 

The  great  success  and  satisfaction  foreign  roads  are  having  with 
the  so-called  plate  or  girder  form  of  frame,  considered  in  the  light 
of  their  conditions — and  they  have  used  both  bar  and  plate  frames — 
give  us  just  a  hint  or  suggestion  that  perhaps  we  may  have  some- 
thing to  gain  by  looking  into  this  design  a  bit  when  scheming  on 
future  improvementflL 
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During  the  convention  of  1903,  in  the  discussion  of  the  co 
tee  report  of  electrically-driven  shops,  the  matter  of  varying 
of  motors  by  field  control  was  debated,  but  left  in  a  somewh 
certain  state  by  reason  of  lack  of  data. 

The  writer  promised,  if  given  the  opportunity,  to  pres( 
this  a.s6ociation  the  results  of  tests  made  on  machines  dri\. 
individual  motors  on  a  two  and  three-wire  direct-current  syst. 
developed  at  the  East  Moline  shop  of  the  Rock  Island  S.\ 
Very  complete  tests  of  all  motors  and  controllers  have  been 
at  these  shops  and  certain  typical  ones  are  selected  for  tl. 
port. 

The  tests  were  made  by  Mr.  S.  B.  Seaman,  of  the  G.  E.  Co. 
Mr.  C.  H-  True,  assistant  superintendent  of  shops,  to  whom  I  a 
debted  for  the  data.  The  variable-speed  motors  at  these  shops 
be  subdivided  into  four  types,  namely : 

I.  Variable-speed   motors   having  a  controller  to  operate 
three-wire  system,  enabling  the  machine-hand  to  operate  the  i 
on  either  of  the  two  voltages.     Further  speed  variation  is  obi. 
on  each  voltage  by  introducing  or  cutting  out  resistance  coi 
series  with  the  motor  field.     This  motor  field  is  always  acros 
outside  wires  of  the  three-wire  system,  and  therefore,  on  the  r 
mum  obtainable  voltage.     The  rheostat  governing  the  field  cui  i-nt 
is  operated  through  the  controller. 

II.  Variable-speed  motors  having  a  controller  to  operate  ■■:!  a 
two-wire  system.  Speed  variation  is  obtained  by  means  .■•  a 
bank  of  resistance  coils  in  series  with  the  motor  field,  and  ope-  ted 
through  the  controller. 

III.  Variable-speed  motors  having  separated  starting  boxes  vith 
an  auxiliary  rheostat  in  the  field  circuit  and  operated  by  a  li.ind 
wheel. 

IV.  Variable-speed  motors  having  a  reversible  controller  -iini- 
lar  to  those  in  use  in  street-car  service  and  t6  reverse  the  dirc< ;  iou 
of  motion  of  the  motor  when  desired. 

Type  I  is  used  on  boring  mills,  slotters,  driving  wheel  and  en;;ine 
lathes.  Type  II  is  used  on  car-wheel  borer  and  car  and  inak- 
wheel  tire-turning  lathes.  Type  III  is  used  on  planers  :iud 
cylinder-boring  machines.     Type  IV  is  used  on  bending  rolls. 

The  following  tests  were  made  on  motors  on  the  various  (ools 
mentioned  above,  each  being  tabulated,  giving  the  kind  of  maiiiine, 
class  of  work  and  the  electrical  horse-power. 

Tests  1  to  6  were  made  on  motors  of  Type  I.  C!olumn  1  shows 
the  position  of  the  rheostat  arm.  There  are  for  each  voltage  ^ix- 
teen  successive  steps,  giving  sixteen  different  speeds  on  each  voltage. 
These  positions  are  given  by  numbers  indicating  the  number  of 
contacts  from  the  O  point  to  where  the  rheostat  arm  is  set.  Col- 
umn 2  gives  the  field  current  and  column  3  the  armature  curn-iit. 
Column  4  gives  the  armature  voltage,  which  is  about  115  volts  nvt-r 
the  first  range  of  speed,  and  230  volts  over  the  second.  Column  ."• 
gives  the  electrical  horse-power  delivered  to  the  motor.  Colunm  *i 
gives  the  cutting  speed  in  feet  per  minute. 

Tests  7  and  8  are  of  motors  of  Type  II,  and  tests  9  to  11  arc  of 
motors  of  Type  III.  Test  12  is  of  a  group  of  tools  on  a  motor- 
driven  line  shaft. 

test  1, 69-IN.  DRIVINO  WHEEL,  LATHE,  TURNING  62Vi-IN.   TIRES  ;     MOTOB 

TYPE    CK.    8-15-150/600. 


Rheo. 
Stat. 

00 

0 

3 

4 

5 

6 

7 

9 
10 
11 
12 
14 
16 

0 


Field 
Amps. 

5.55 
4.70 
4.00 
3.90 
3.30 
3.10 
2.90 
290 
2.45 
2.20 
1.95 
1.95 
1.60 
4.60 


Armature. 
Amps.  Volts. 


Cutting 


5 
22 
23 
23 
26 
25 
27 
25 
26 
30 
30 
30 
38 
36 


118 
104 
116 
116 
116 
116 
116 
116 
116 
116 
116 
115 
113 
230 


Elec. 
H.P. 

Speed. 
F.P.M. 

Remarks. 

1.6 
4.6 

•   • 

V.5  * 
8.0 

5*.i 

•  •   •    • 

•  •   •    • 

•  •   •    • 

Motor   running   light 

.Two  chips,  3-16  X    ' 

deep  X  .089  per  rev. 

5.3 

11.45 

6.3 
12.5 

l'2.96 

14.60      J 

Test  2.- 

— SPEED    VARIATION,    WHEEL 

LATHE 

WITHOUT    LOAD. 

Rbeostat. 

Field  Amperes. 

Volts. 

R.  P.  M. 

Off. 

3.00 

114 

0 

1 

6.55 

114 

160 

2 

4.80 

113 

158 

8 

4.15 

113 

165 

4 

3.75 

113 

170 

6 

3.25 

113 

175 

6 

3.00 

112 

185 

7 

2.75 

111 

195 

8 

2.50 

114 

205 

9 

2.30 

113 

216 

10 

2.15 

114 

225 

11 

200 

113 

230 

12 

1.90 

113 

240 

13 

1.80 

113 

260 

14 

1.70 

113 

265 

15 

1.60 

114 

276 

16 

1.55 

114 

296 

1 

5.45 

227 

290 

16 

1.55 

227 

630 

Test    3. — 18-inch    slotteh  ;    motor,    type   ck.    8-15-150/600. 


Rheostat. 

3 

8 

8 
12 
16 


Amperes. 

1  to  10 

1  to  24 

1  to  30 

1  to  28 

4  to  10 


Volts. 

115 
115 
115 
115 
115 


El.  H.  P. 

1.4 
3.7 
4.6 
4.3 

1.4 


Chip 
Cbip 
Chip 
Chip 


Remarks. 
5-16  X  3-64. 

%    X    3-64. 
%    X  3-64. 

1^    X    3-64. 


Chip  1-16  X  3-64. 


t- 


usT,  1904. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


326 


;iotter  was  making  2  cycles  on  the  12th  point  of  rheostat  on  work 
ut  5  inches  deep. 

52    INCHES    IN8IDB 


This  planer  has  done  work  on  babbitt  metal  at  the  rateof  70  feet 
per  minute,  the  motor  running  cool  and  sparkless  at  1,300  R.P.M., 
although  the  maximum  rated  R.P.M.  is  but  550. 


-,    4 72-INCH    BORING    MILL,  BORING    BTBBL   TIBB 

diametbr;    motor,  type   ck.   6-10-275/1000. 
Volts.     El.  H.  P.      Cut  P.  P.  M 

2.6  17.7 

8.1  18.5 
3.6  18-5 
4.0  19.4 
4.4                    20.4 

5.2  22^ 


ape res 

17 
23 
26 
30 
33 
39 


115 
116 
116 
115 
116 
115 


Remarks. 


One  chip   >4   »  3-64. 
One  chip  3-16  x  3-64. 
Chips  of  dark  blue. 


Test  10. — 

Rheo-      Field 
Stat.      Amps. 

0  4.8 


18  BY  48  BY  6  planer;  motor,  type  ck.  8-15-275/550. 


rhe  following  readings  were  taken  at  intervals  of  approximately 
ti  fee  seconds: 


44 

48 
37 
39 
38 
.S2 

.no 

50 
48 
49 


116 
116 
116 
116 
116 
116 
116 
116 
116 
115 


4.8 


22 
22 
22 
22 
22 
22 
22 
22 
22 
22 


Two  chips,  Vx  X  3-32  each. 

Cutting  tools  would  not 
stand  up  under  this  work. 
Although  there  was  an  exces- 
sive ampere  overload  there 
was  no  sparking  or  heating 
at  any  point  about  the  motor. 


0 
6 
6 
10 
10 
14 
14 
15 
15 
16 
16 


4.8 
1.2 
1.2 

1 
1 
.8 

'.8 

'.75 


Arm. 
Amps. 

12 

14 
12 
14 
13 
14 
18 
20 
20 
21 
26 
28 


Volts. 
224 

224 
224 
224 
224 
224 
224 
224 
224 
224 
224 
224 


El. 


H.P. 
5 

5.7 


5.7 
6.3 


7.9 
8.5 


Cut  in 
F.P.M. 


18 


Remarks. 


225 


Cutting 
C.  I. 
Returning. 
Cutting. 
Returning. 
Cutting. 
Returning. 
Cutting. 
Returning. 
Cutting. 
Returning. 
Cutting. 
Returning. 


7-16  X   1-32 


Test 

Rheo. 
Stat. 

0 

2 

3 

4 

5 

6 

7 

8 

» 

10 
11 
12 


5. — drivino   axle 


lathe;    motor,  type   ck.   8-15-150/600. 


Field     Arm. 
Amps.  Amps. 

5  29 

31 
32 
33 
35 
36 
39 
42 
44 
47 
48 
52 


Volts.  El.  H.  P. 


4 

3.9 

3.3 

3.1 

2.9 

2.8 

26 

2.4 

2.2 

1.9 


114 
112 
111 
112 
112 
112 
112 
112 
112 
114 

lie 

118 


5.9 


6.15 


6.85 


8.0 
8.7 


Cut 

F.  P.  M. 

17 


18.7 


21.9 


Remarks. 
Two    cuts    on     8-ln. 
axle,   3-16  x  5-64. 


In  order  to  show  the  variation  in  load  on  the  motor,  the  follow- 
ing readings  were  taken  on  one  point  of  the  rheostat : 

0  . .  12  224  5  . .  Bed    returning. 

32  224  9.6  . .  Reversing  to  cut. 

14.5  224  5.7  ..  Cutting. 

.«    /  .-.i  64  224  15.6  ..  Reversing    from    cut. 

~  ..""';;  12  224  5  ..  Returning. 

Test  11. — 54  by  54  by  34  frame  planer  ;  motor,  type  cl.  6-20-375/760. 


25 


Rheo- 
stat. 

0 
0 

4 

4 

8 

8 
12 
12 
16 
16 


Rheo. 
Stat. 

0 
0 


0 

4 
4 
4 
4 
4 


Arm. 
Amps. 

1 
10 


22 

1.5 

8 
23 
30 
40 


Volts. 

117 
117 


117 
118 
118 
118 
118 
IIT 


El.  H.  P. 

.5 
1.5 


3.5 
.7 
1.3 
3.7 
4.9 
6.3 


Cut 
F.P.M. 

42 


42 
48 
48 
48 
48 
48 


RemarkSk 

Motor  light. 

Back  gear  in  with 
heavy  cut,  cast 
Iron,  11  ins.  diam. 

Back  gear  in,   light. 

Back  gear  In  with 
heavy  cut,  cast 
iron,  11  ins.  diam. 


Test   7. — 42-iN. 

Rheo.     Field 
Stat.      Amps. 

0  3 

0  3 


BTEEL-TIRE     LATHE  ; 

Arm.     Volts.  El.  H. 
Amps. 

7         236  3.1 

12          229  4.7 


MOTOR,     TYPE     CE.     6-10-550A100. 


4 
6 
6 
8 
10 
12 


1.9 

1.75 

1.42 

1 
1 
1 


13 
23 
30 
34 
36 
38 


231 
231 
230 
230 
229 
230 


4.6 

5.5 

9.7 

10.7 

11.3 

12 


Cut  in 
F.  P.  M. 

9!6 


15 

15.2 

15.7 

16.1 

17.2 

21.8 


Remarks. 

Lathe  running  light. 
Starting     two      cuts 
30-ln.      wheels, 
3-32-in.   feed, 
cuts,  3-32  X  3-32. 
cuts,  3-16  X  3-32. 
cuts,  3-16  X  3-32. 
U   X  3-32f. 
X  3-32. 
X  3-32. 


Test   8.— speed   variation,   42-in.   steel-tire   lathe   withoxtt  load. 
Field  Amperes.  Volts.  Spindle  R.P.M. 


Rheostat. 

1 

2 

S 

4 

6 

6 

7 

8 

9 
10 
11 
12 
18 
14 
15 


3.00 
2.55 
2.20 
1.95. 
1.76 
1.62 
1.46 
1.86 
1.26 
1.26 
1.16 
1.12 
1.06 
1.00 
.95 


280 
230 
230 
230 
280 
230 
230 
280 
280 
280 
280 
230 
230 
230 
230 


1.22 
1.33 
1.43 
1.53 
1.62 
1.62 
1.66 
1.71 
1.81 
1.87 
1.93 
2.00 
2.20 
2.40 
2.50 


Test  9. — special  rod  planer;  motor,  type  ck.  8-15-275/550. 


Rheo- 
stat. 

0 
0 
2 
2 
3 
3 
4 
4 
5 
5 
6 

e 

7 
7 
8 
8 
» 
9 


Field 
Amps. 

4.8 

4.8 

8.1 

8.1 

2.2 

2.2 

1.8 

1.8 

1.6 

1.6 
1.2 
1.2 
1.1 
1.1 
1. 
1. 
.85 
.85 


Arm. 
Amps. 

6 
20 
21 

6 
25 

5 
30 

6 
32 

9 
36 
10 
36 
11 
36 
12 
44 
16 


Volts.     El.  HP. 


227 

225 

224 

224 

225 

225 

228 

228 

226 

226 

225 

225 

226 

226 

224 

224 

225 

226 


3 

7.5 

7.2 

8.2 

9.7 

id.i 

11.2 
11.2 
ll.i 
13.5 


Field 
Amps. 

5.6 
5.6 
2.7 


1.6 

i.i 


.82 


Arm. 
Amps. 

12 
18 
12 

18 
14 
20 
18 
24 
28 
22 


Volts. 

230 
228 
230 

232 
230 
232 
230 
232 
230 
230 


El.  H.P. 

5.4 
7.2 


Cut  in 
F.P.M. 

12.8 
16.75 


22.6^ 


Remarks. 

Planer  running  light 
Returning, 
rwo  cuts    %   X  6-32 
C.  t 


8.9 
7 


28 


31.4 


Did  not  get  over  on  to  230-volt  side. 
Test  6.— 36-in.  triple-geared  lathe  ;    motor,  type  cb.  8-5-400/1600.         jg 


In  order  to  show  the  variation  in  load  on  the  motor,  the  follow- 
ing readings  were  taken  on  the  12th  point  of  the  rheostat: 

1.1  24  230  7.7  28         Cutting. 

1.1  56  230  17.6                         At  reverse  from  cut 

1.1  22  230                                            Returning. 

1.1  30  230  9.5  .  .          Reversing  to  cut. 

Test  12. — The  following  test  wa.s  made  on  a  motor  driving  e 
group  of  machines  in  a  toolroom.  These  tools  were  added  one  at 
a  time  after  readings  had  been  taken  on  the  power  required  for  the 
motor  alone,  motor  and  line  shaft,  and  also  with  the  countershaft- 
ing.  The  final  reading  is  the  total  power  required,  but  it  is  not 
generally  the  case  that  all  of  the  tools  of  a  group  are  running  full 
at  one  time : 

Motor,  15  h.p.  ;  semi-enclosed,  constant  speed,  shxtnt  wound,  silent 
chain  drive,  short  centers. 


Reading. 

1 
2 
3 

4 

6 

6 

7 

8 
9 

10 

11 
12 
13 


Amps. 

6 

6 

11 

12 

13 

18 

20 

26 
26 

30 

37 
38 
44 


Volts.       EI.  H.  P.  Remarks. 

235  1.6  Motor    running   light. 

238  1.9  Motor  running  line  shaft. 

226  3.3  Motor,    line    and    counter^  of 

following  tools.  \ 

213  3.6  No.    3    LeB.    milling  machine 

fluting  tap. 

227  3.95  No.    3    L«B    milling  machine 

fluting   reamer. 

226  6.4  24  x  24  Planer  at  reversing 

point. 

227  6.1  14-inch     lathe,     boring    1%- 

Incb  hole. 

228  7.0  10-inch    lathe.    1-16  cut. 

229  7.9  14-inch      lathe      running      to 

capacity. 
229  9.2  21-inch    drill    press    drilling 

1-tnch  hole  in  steel. 
228  11.3  Tool  dresser. 

228  11.6  Power  hack  saw. 

227  13.4  Two    aut.    tool    grinder*. 


BOILER  DESIGNS. 


Cut  in 

F.P.M.  Remarks. 

. .  Planer  running  light 
17  2  cuts,  3-16  X  .083. 
20     Cutting. 

Returning. 
24     Cutting. 

Returning. 
28     Cutting. 

Returning. 
32     Cutting. 

Returning. 
35     Cutting. 

Returning. 
38     Cutting. 

Returning. 
40     Cutting. 

Returning. 
45     Cutting. 
. .     Retaming. 


Committee:  D.  Van  Alstvne,  W.  F.  M.  Goss,  C.  E.  Fttlleb, 
H.  T.  Bentley,  O.  H.  Reynolds. 

With  reference  to  the  location  of  water  gla.^-s  and  gauge  cocks, 
we  recommend  that  the  lowest  visible  part  of  the  water  glass  and 
lowest  gauge  cock  be  not  less  than  3  ins.  above  the  highest 
point  of  the  crown  sheet  for  curved  and  flat  crown  sheets,  and  that 
the  water  glass  and  gauge  cocks  be  as  near  the  vertical  center  line 
of  the  boiler  as  they  can  be  conveniently  located  without  having 
the  gauge  cocks  out  of  reach  of  the  engineer.  We  also  recommend 
8  ins.  of  exposed  length  of  water  glass  and  three  gauge  cocks  with 
vertical  spacing  of  3-in.  centers. 

Replies  indicate  that  crown  sheets,  sloped  %  in.  per  foot,  repre- 
.sent  very  general  practice,  and  that  this  slope  has  proved  satisfac- 
tory. 

For  various  reasons  given,  an  automatic  low-water  detector 
seems  not  to  be  a  desirable  attachment  to  locomotive  boilers. 

Regarding  the  best  form  of  radial  stays,  the  design  shown  in  the 
accompanying  engraving  appears  to  be  general  practice,  and  is  rec- 
ommended. 

In  order  to  obtain  information  as  to  the  temperatures  inside  a 
boiler  as  related  to  leaky  flues  and  burned  side  .sheets,  the  com- 
mittee made  traiperature  tests  with  fusible  metal   in  the  water 
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leg,  between  the  flues  and  inside  flues  plugged  up.  The  results  are 
given  in  Tables  I  and  VI  inclusive.  While  the  tests  show  tempera- 
tures considerably  above  saturated  steam  temperatures  in  most 
cases,  the  committee  has  concluded  that  the  method  of  determin- 
ing temperatures  by  means  of  fusible  metal  is  not  satisfactory,  and 
believes  that  temperatures  should  be  determined  by  more  delicate 
means,  such  as  the  thermopile,  and  that  such  determinations 
should  be  as  numerous  as  possible  in  order  to  trace  the  direction 
of  circulation  in  the  boiler.  On  the  other  hand,  it  is  quite  possible 
that  the  very  high  temperatures  which  are  probably  required  to  de- 
.stroy  sheets  and  cause  leaky  flues  are  confined  to  the  sheets 
themselves,  and  that  little  if  any  higher  temperatures  exist  in  the 
water  than  have  already  been  found  by  the  fusible  metal  tests. 

This  point  is  one  which,  so  far  as  we  know,  is  definitely  deter- 
mined, although  it  has  been  proven  that  the  temi>erature  of  the 
sheet  approaches  much  more  closely  that  of  the  water  than  that  of 
the  heated  gases.  It  is  essential  that  the  circulation  within  the 
boiler  shall  follow  such  lines  and  proceed  with  such  regularity  that 
solid  water  man^  overlie  all  portions  of  the  heating  surface. 

Since  circulation  is  due  to  the  excess  of  weight  of  a  comparatively 
cool  column  of  water  over  a  hotter  and  lighter  body,  or  a  mixture 
of  hotter  water  and  steam,  the  design  of  boiler  which  least  impedes 
the  flow  due  to  this  head  will  permit  of  the  most  rapid  circulation, 
and  hence,  most  rapid  carrying  away  of  heat  from  sheets.  It  would 
follow  also  that  the  greater  the  depth  of  boiler  the  greater  the  head 
to  produce  circulation  at  the  point  where  most  needed,  namely,  just 
above  the  fire  line. 


BOILEB   CBOWN    STAY. 

i^i^M?"?  aPP<'ar  that  for  a  given  boiler  there  is  a  maximum  al- 
b7a  m,.-^^'"  ^«^»".aVon. without  injury  to  the  sheets.  deSmined 

•  'Ar^^  i  .V.™  P«ss'ble  circHlatmn  in  that  particular  boiler, 
nnwir    Ph.-   ^  ^'^"•■t*?:^  of  Mr.  F.  H.  Clark,  superintendent  motive 
power    Chicago.    Burlington  &  Quincv  Railway,  the  committee   is 

ZTJ^triirrfL'"''  T^''  "f  experiments'^mkde  to  d^Jermin^ 
thl  WoS-  "  *^  of  the^  water  in  various  portions  of  the  boiler  when 
the  locomotive  i.s  standing,  no  steam  being  used  from  the  boiler  ex- 
cepting as  required  to  supply  the  injector.     The  results  of  these 

mi^n"°?***K°'^i5'^f®  *^t*  ^''•'"  t^«  f^^  5«  delivered  in  the  usual 
manner  to  the  boiler,  the  water  in  the  water-leg  on  the  opposite 

tl^r^^J  """t  X  t""P^™ture  100  degrees  less  than  the  normal 
temperature  of  the  boiler,  and  that  the  intermixing  is  greatly  im- 
L''T»r  iT-i"^'"^!.*  perforated  pipe  extending  beyond  the  check  with- 
in the  boilpr  either  longitudinally  or  transverselv.  and.  also,  by  the 
omission  of  a  pipe  but  by  meaas  of  an  orifice  which  opens  upward. 
Tn  the  progress  of  the  tests  it  was  found  also  that  when  the  Inter- 
J^^.  T.^^  ""**.  <*o™P'PtP  t^P  <lrop  in  steam  pre.««siire  was  greatest 
so  that  it  may  almost  be  said  that  the  degree  of  intermixing  in  anv 
given  boilPr  may  be  judged  by  noting  the  raHditv  with  which  the 
steam  pressure  falls  under  the  action  of  the  injectors  when  the 
locomotive  is  at  rest.  TTie  details  of  these  tests  and  of  the  results 
Obtained  from  them  are  given  in  Appendix  .*?. 

Recognizing  the  difficulty  of  getting  conclusive  information  from 
road  tests  we  recommend  that  laboratory  tests  be  made  for  the 
purpose  of  determining  the  rapidity  of  circulation  in  a  boiler  gen- 
erating varying  amounts  of  steam  up  to  its  maximum,  and  also  for 
rtetermming  temperatures  in  the  .sheets  where  the  greatest  trouble 
IS  experienced. 


RTTRJEfrrS  FOR  loon. 


rOMMTTTEE— n.   BARTLETT.    .T.    F.    DEEMS,    A.    W.   CIBnS. 
COMMITTEE   WORK. 

1.  Motive-Power  Terminals.— What  can  and  .should  he  done  to 
reduce  locomotive  terminals  to  the  basis  of  a  machine  for  treating 
and  handling  engines,  apart  from  the  question  of  housing,  the  object 
being  prompt  handling  of  power,  greater  efficJency  in  service  and 
less  detention  at  terminals,  while  affording  more  time  and  better 
facilities  for  care  and  repair  of  engine.s. 

2.  The  best  practice  in  ashpan  construction,  with  special  refer- 
ence to  wide-firebox  engines  having  trailing  wheels — consideration 
to  embrace  be.st  design  of  trailing- wheel  arrangement. 

3.  Merits  of  the  balanced  compound  locomotive. 

4.  Investigation  of  design  and  material  for  locomotive  fronts  and 
front  doors,  with  a  view  to  affording  relief  from  leaky  front  ends. 

.*>.  Investigation  of  the  subject  of  staybolts — committee  to  con- 
sider the  material,  iron,  bronze  and  copper,  as  well  as  the  form  of 
the  bolt  under  the  conditions  and  temperatures  met  in  .service. 

0.  Modification  in  design  of  wide  fireboxes  of  locomotives,  with  a 
view  of  limiting  injury  in  case  of  low  water,  committee  to  consider 
the  question  of  fusible  plugs,  as  to  number,  location  and  size,  and 
also  the  application  of  water-circulatin?  pipes  from  throat  to 
crown  sheet,  and  other  devices  which  will  localize  the  damage. 

7.  The  practicability  of  water-softening  for  locomotive,  use  by 
means  of  chemicals  or  the  application  of  heat,  and  the  maximum 
co.st  per  1.000  gals,  permissible,  that  the  expenditure  could,  be 
recovered  In  reduced  motive-power  expenses. 


8.  The  value  of  superheated  steam  for  locomotive  work. 

9.  The  advisability  of  a  4-4-2  Atlantic  type  locomotive  for  li 
passenger  service  and  a  4-6-2  locomotive  for  fast  freight  eervicr 

10.  Committee  appointed  to  act  as  an  advisory  committee  to  i 
Pennsylvania  Railroad  Company  with  reference  to  the  locomoti 
testing  plant  at  St.   Louis   fair  to  present  to  Master   Mechani 
dissociation  summarized  statement  of  important  results  which 
obtained. 

11.  Best  method  of  heating  and  ventilating  roundhouses. 

12.  Best  method  of  fire  protection  for  railroad  shops. 

INDIVIDUAL   PAPERS. 

1.  The  strict  observiince  of  the  Golden  Rule  in  manageiueut 
workshops. 

2.  The  most  eflficient  organization  for  mechanical  department. 

3.  The  average  engine  hours  locomotives  are  in  service,  in  sii' 
under  repairs,  or  waiting  to  get  in  shop,  per  annum,  and  the  pi 
centage  of  total  time  locomotives  are  actually  in  and  out  of  servi. 
per  annum. 

4.  Shop  layouts  for  roads  having  350,  500,  750  and  1,000  lo(  . 
motives. 


COST  OF  LOCOMOTIVE  REPAIR  SHOPS. 


COMMITTEE — B.  U.  SOULE,  L.  B.  POMEROY,  T.  II.  CURTIS,  S.  F.  PRINCl 

A.    E.    MANCHESTER. 


Your  Committee  on  Cost  of  Locomotive  Repair  Shops  submits,  i 
tabulated   form,   figures   obtained   from   members;     as   much   dm 
relating  to  the  cost  of  car-shop  buildings  was  returned,  it  has  be  . 
included  in  the  statements. 

In  selecting  units  on  which  to  base  cost  figures  the  square  fooi 
and  the  cubic  foot  have  generally  been  used  for  buildings ;  in  powir 
plants  the  engine  horse-power,  boiler  horse-power  and  generator 
kilowatts  have  also  been  used ;  in  roundhouses  the  stall  has  been 
taken  as  the  proper  unit. 

In  computing  the  square  feet  of  buildings  the  outside  dimensions- 
have  been  used  (giving  the  ground  area  covered)  ;  in  computing  the 
cubic  feet  of  buildings  the  average  external  height  has  been  tak<ti 
(giving  the  total  volume  occupied). 

The  circular  of  inquiry  sent  out  by  the  committee  contained  tlir 
following  clause : 

"The  committee  will  treat  the  data  confidentially  and  use  them 
only  in  the  determination  of  units,  averages,  etc..  which  will  he 
embodied  in  its  report  to  the  association :    in  no  case  will  the  com 
mittee  publish  the  name  of  the  railroad,  or  the  locality,  or  tin' 
officer  giving  the  data." 

It  was  foreseen  that  such  a  stipulation  wjus  necensary  in  order  to 
secure  any  data ;  and  in  the  figures  which  follow,  the  different  items 
are  identified  by  reference  numbers  only,  with  such  explanatory 
notes  added  as  will  aid  in  interpreting  the  unit  prices;  shops  built 
prior  to  1895  are  designated  as  "old,"  those  built  since  1895  iis 
"modem" ;  in  a  iew  cases  the  notes  are  based  on  uncertain  inform.i 
tion  and  are  followed  by  an  interrogation  mark  (?). 


POWER  PLANTS.— BUILDINGS  ONLY    (WITHOUT  CONTENTS). 


Item. 
1 
2 
3 

4 

5 


Cost 

PER 

Sq.  Ft. 
2.14 

2.25 

2.45 


Cost 

PER 

Cu.  Ft. 
.076 

.057 

.060 


1.71 
3.50 


.064 


7 
8 

9 
10 

11 
12 


4.20 

2.42 

6.48 

3.32 
2.83 

2.85 
3.15 


.130 

.071 
.138 

.083 
.157 

.084 
.120 


Notes. 

Far   West,   modem,   brick   and  concrete,   with 
steel   frame  roof. 
Middle    West,    modern ;    brick    and    steel,    flro- 
proof,  basement  under  engine  room. 

EJa.st  modem  ;  brick  and  steel  with  roof  of  til<' 
and  cement,  the  whole  thoroughly  fire- 
proof,  a  very  fine  and  somewhat  omatr 
building. 
Middle  West,  old;  brick  and  steel  with  shingk 
roof. 

Southeast,  modem ;  brick  and  steel,  buildinp 
relatively  long  and  narrow,  Increasinp 
ratio  of  wall  area  to  floor  area;  very  deep 
and  heavy  foundations,  coal  trestle  In- 
side of  l)oiler  room.  (These  figures  should 
be  used  with  caution  as  they  are  not  of- 
ficial, but  were  taken  from  a  published 
statement. > 

Middle  West,  modem ;  brick  and  steel,  a  very 
large  plant,  has  two  small  wings  which  In- 
crease the  ratio  of  wall  area  to  floor  area : 
basement  under-  whole  of  engine  room  and 
about  half  of  boiler  room ;  Interior  finish 
highly    ornamental. 

Middle  West,  modern ;  brick  and  steel,  low 
(on  account  of  locomotive  boilers),  no 
basement,  only  pits. 

Middle  West,  modern ;  brick  and  steel,  base- 
ment throughout,  overhead  coal  bunkers, 
fireproof,  considerable  architectural  orna- 
mentation. 

Middle  West,  modern ;  brick  and  steel,  fire- 
proof. 

East,  modern  :  concrete  construction  includinp 
the  roof,  low  building,  basement  under  the 
engine  room  only. 

Middle  West,  modem  ;  brick  and  steel,  base- 
ment under  part  of  engine  room  only. 

West,  modem ;   brick  and  steel. 


Item. 

13 
14 
15 
16 


Oosf 

PER 

B.  h1  P. 
11.70- 
13.64. 

iOM 
1102 


POWER    PLANTS. — BOILER&. 
WUh   Settings    (except  where  notpd). 


Notes. 


ii 


Marine  type   Internally  fired. 
Horizontal  tubular,  bricked  In. 
Water  tube. 
Water   tube. 
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20.40  Vertical  water  tube,  bricked  in  and   including  auto- 

matic stokers,  stoker  engines,  stoker  engine  pip- 
ing, fan  engine  and  piping,  feed  pumps  and 
piping. 

Horizontal  water  tube  with  superheater. 

Horizontal  return  tube,  boilers  in  units  of  100  horse- 
power. 

Horizontal  water  tube  boilers  in  300  horse-power 
units ;  automatic  stokers  included. 

Horizontal  fire  tube. 

Horizontal  water  tube ;   without  settings. 

Water  tube,  including  automatic  stokers. 

Horizontal  water  tube ;  closed  ash  pit  for  forced  draft. 

Horizontal  water  tube  in  275   horse-power  units. 

Horizontal  water  tube,  includes  feed-water  heater 
and  feed  pumps. 

Plain   horizontal,   brick  set. 

Vertical   water  tube   in   300   borse-power  units. 


POWER  PL.ANTS. — MEXJHANICAL  STOKERS. 

OOST 
.iKM.  FEB  NOTSB. 

B.  H.  P. 

29  4.48         Chain  grate. 

;{0  3.09 


s 

13.09 

a 

12.00 

0 

17.39 

1 

12.84 

o 

8.44 

3 

15.35 

4 

19.25 

5 

13.25 

a 

14.45 

7 

6.50 

8 

11.87 

POWER   PLANTS.— COAL   AND    ASH    HANDLING    APPARATUS. 


Item. 


31 


22 
33 


34 


35 

30 

37 


OOST 

FEB 

B.  H.  P. 

4.46 


4.75 
2.14 


6.16 


5.30 

3.42 
1.73 


Notes. 

Wooden  trestle  12  feet  high,  with  sloping  bottom  (for 
shooting  coal  into  boiler  room),  and  necessary 
incline  approach. 

Power  conveyor  for  coal  and  ashes. 

Coal  handling  apparatus,  simply  gravity  hoppers  and 
push  cars ;  ash  handling  apparatus,  buckets  hand- 
led by   electric  telpher. 

Includes  coal  conveyor  from  basement  to  roof,  and 
separate  ash  conveyor ;  also  a  separate  ash  hous« 
with  connecting  tunnel,   elevator,  bin,   etc. 

Based  on  ultimate  boiler  horsepower  capacity  of  the 
plant. 

Includes    crusher,    conveyors,    elevators,    etc. 

Designed  large  enough  to  take  care  of  an  eventual 
one-third  increase  In  boiler  capacity. 


POWER    PLANTS.— MECHANICAL   DRAFT   APPARATUS. 

Cost 

Notes. 


Item. 


38 


39 

40 
41 


PKR 

B.  H.  P. 

1.30 

1.46 

2.74 
1.60 


Based  on  ultimate  boiler  horse-power  capacity  of  the 
plant ;  includes  stack  7  feet  8  inches  diameter, 
by    60    feet   high. 

Includes  small  sheet-iron  stack  5  feet  diameter  and 
25   feet  high. 

Induced  draft,  stack  extends  five  teet  above  roof. 


OOST 
iTKM.  PEB 

B.  H.  P. 


42 
43 


2^3 


3.75 


44 


5.40 


POWER    PLANTS.— ECONOMIZERS- 

Notes. 

Based  on  ultimate  boiler  horse-power  capacity  of 
plant ;  includes  setting,  bricking  in,  etc.,  com- 
plete. 

Quoted  by  B.  B.  Katte  (Electrical  Engineer  N.  Y.  C. 
&  H.  R.  R.  R.),  in  paper  entitled  "An  Econo- 
mizer Discussion,"  read  at  the  November,  1908, 
meeting  of  the  New  York  Railroad  Club,  as  rep- 
resenting cost  of  economizers  completely  erected 
in  New  York  city;  this  estimate  is  based  on  3.25 
square  feet  of  economizer  tube  heating  surface 
to  each  boiler  horse-power. 

Quoted  by  Henry  O.  Meyer,  Jr.,  in  his  book  "Steam 
Power  Plants,"  Chap.  VIII,  p.  118,  as  represent- 
ing cost  of  economizers  (for  plants  of  1,000 
boiler  horse-power  or  over)  erected,  bricked  in 
and  connected,  ready  for  use ;  this  estimate  is 
based  on  4.8  square  feet  of  economizer  tube  he'at- 
ing  surface  to  each  boiler  horse-power. 


POWER    PLANTS— PEED    PUMPS. 
Cost 
ITEM.        PER  Notes. 

B.  H.  P. 

45  .         1.96         Outside  central  packed,   double  plunger. 

46  2.66 


POWER  PLANTS.— FEED- WATER  HE1ATER3. 


Notes. 

Open   type. 

Vertical,  48  inches  diameter  by  9  feet  10  inches  high. 

Open   type. 

Vertical. 


POWER   PLANTS.— ENGINES   DRIVING   GENERATORS   ONLY. 


•  -        Notes. 

Horizontal,    simple. 

Horizontal  cross  compound,  In  300  horse-power  units. 

One  large  horizontal  Corliss,  and  one  small  high- 
high-speed,    both    simple. 

Horizontal  cross  compound  in  600  horse-power  units. 

Horizontal,   simple.    (?) 

Horizontal  cross-compound  in  several  units  of  dif- 
ferent sizes. 

Average  quotations  of  twenty-six  bidders  on  350 
horse-power  compound  engines,  and  nineteen  bid- 
ders on    225   kilowatts   generators   for  municipal 


Cost 

TKM. 

PER 

B.  H.  P. 

47 

1.28 

48 

.96 

49 

.50 

50 

.60 

TEM. 

PBH 
HP. 

r.i 
r.2 

24.80 
12.90 
12.15 

r.4 
r.tj 

19.34 

6.66 

12.00 

17.62 


58 
59 
60 

61 

62 
€3 


10.49 
21.45 
16.40 

16.00 
13.60 
11.70 


electric  light  plant  at  Jamestown,  New  York.  8e« 
Engineering  Nevfs  (Supplement),  of  Februarr 
11.  1904.  J 

Horizontal   cross-compound,    in    units   of  650   boiM- 
power  and  less.  ) 

Vertical  compound  non-condensing  engines   in   umit*  .y^^^^ 

of  250  horse-power.  \  y^ 

Extra  strong  frames  and  parts,  to  stand  when  nfio*^^^ 
essary   very   heavy  load,    in   units  of   175   horse- 
power. 

Vertical    compound    non-condensing,    in    250    borse- 
power  units. 

Part    horizontal    cross-compound    condensing,     part 
vertical   compound   condensing. 

Horizontal  tandem  compound. 


POWER    PLANTS- 
Oost 
Item.         per 
H.  P. 


-ENGINES    NOT    DRIVING    GENERATORS. 

Notes. 


64 
65 
66 


12.80  Horizontal,    simple. 

8.25  Horizontal  Corliss  in  a  350  horse-power  unit. 

8.28         Plain   horizontal  engine  without   refinements. 


POWER    PLANTS. — ENGINES    AND     GENERATORS     DIRECT    CON- 


NECTED. 


Item. 


67 


Item. 


68 

69 


Cost  Cost 

PEB  PKB 

H.  P.  K.  W. 

36.28  60.64 


Notes. 


Simple  vertical  250  borse-power  enginea 
with  engine  type  150  kilowatts  genera- 
tors. 


E<NGINE 

Cost  peb 
H.  P. 

5.70 
2.26 


POWER    PLANTS. — CONDENSERS. 

Notes. 


Surface  condenser;  includes  air  pump. 


Item. 

70 
71 

72 

73 

74 
75 

76 


77 


Cost 

PEB 

K.  W. 

28.00 
20.21 

22.89 

32.58 

17.04 
17.33 

30.48 


17.71 


78 

22.61 

79 

19.20 

80 

17.40 

81 

21.10 

82 

20.30 

POWER    PLANTS. — GENERATORS. 

Notes. 

Direct  current. 

Direct  current  In  200  kilowatts  and  110  kilowatts 
units. 

Direct  current  In  200  kilowatts  and  100  kilowatts 
units. 

Generators  in  400  horse-power  mnits ;  includes  also 
switchlward    and    station    wiring. 

Very  small  generators. 

Direct  current  in  500  kilowatts  and  250  kllowattu 
units. 

Average  quotations  of  twenty-six  bidders  on  350 
horse-power  compound  engines,  and  nineteen  bid- 
ders on  225  kilowatts  generators  for  municipal 
electric  light  plant  at  Jamestown,  N.  Y.,  see  Engi- 
neering   News     (Supplement),    of    February    11, 

Direct   current   In    400    kilowatts   and    75    kilowatts 

units. 
Generators  in  75  kilowatts  units. 
UniU  of  100  kilowatts  direct  current  at  240  volts 
Units  of  150  kilowatts  direct  current 
Units  of  200  kilowatts  direct  current  at  220  volts 
Direct  current  at  220  volts. 


POWER   PLANTS.— SWITCHBOARDS. 

Cost  per 
Item.  Generator  Notea 

K.    W.  XMOTES. 

One    small    generator,    50    kilowatts    rapacity 

Direct  current  only. 

Small   and   simple. 

Direct    current    only. 

Direct  current  only. 

In   place,  but   not  connected. 

Direct  current  only. 

Simple    and    plain,    direct    current    only 

Direct   current   220   volts. 

Direct  current  only. 


83 

11.30 

84 

5.20 

85 

3.65 

86 

7.08 

87 

5.33 

88 

4.45 

89 

8.33 

90 

2.50 

91 

3.50 

92 

4.00 

Item 


POWER    PLANTS.— AIR    COMPRESSORS. 
Cost  per 
100  Od.  Ft.  .^ 

Free  Aib  Kotrr 

PEB    MIN.  iVOTES. 

Steam  end   simple,   air  end   two   stage. 

Simple    steam    cylinder;    compound    air    cylinders 

with  inter-cooler. 
One  large  and  one  small  duplex  cross-compound. 
Steam   and   cross   compound ;     air   end   two-sta£e, 

units,   1,500  cubic  feet  free  air  per  minute. 
Duplex,   steam   end  compound,   air  end   two-stage, 

cai)acity  1,000  cubic  feet  free  air  per  minute. 
Duplex,    steam   end  compound,   air  end  two-stage. 

Steam    end    cross-compound,    air   end    two-stage. 

Steam  end  simple,  air  end  two-stage  with  inter- 
cooler,  capacity  1,200  cubic  feet  free  air  per 
minute. 

Steam   end   compound,    air  end   two-stage. 

Steam  end  compound,  air  end  two-stage ;  very 
elaborate  valve  gear  with  refinements  in  cut- 
off, etc.,  capacity  1,500  cubic  feet  free  air  per 
minute. 

Single   stage   air  compressor   subdivided    Into  two 

units. 
Duplex,  steam  end  simple,  air  end  compound  with 

inter-cooler. 
Duplex,   steam  end  compound,  air  end  two-^^taee 
Steam   end   simple,   air  end  two-stage.  ' 


93 
94 

508.47 
507.53 

95 
96 

385.00 
647.00 

97 

412.03 

98 

271.00 

99 
100- 

400,00 
290.46 

101 

102 

372.53 
866.66 

103 

338.20 

104 

870.00 

105 
106 

682.00 
533.00 

328 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


TEM. 

Cost  per 
Engine 
H.  P. 

107 
108 
109 
110 

1.64 

11.67 

7.60 

7.75 

111 

1.94 

112 

10.93 

113 

10.88 

114 

10.72 

115 
116 
117 
118 

4.00 

8.20 

.88 

3.78 

ITKM. 

Cost 

PER 

B.  H.  P. 

119 
120 
121 

1.12 
12.62 
4.93 

122 

3.19 

123 

2.47 

POWER   PLANTS.— PIPING. 


Notes. 


BRBCTINO.    MACHINES,    BOILER   AND    TANK    SHOPS. 


124 

126 
126 
127 

128 
129 
130 


4.25 

6.74 
3.33 
4.51 

9.50 
5.00 
4.16 


Connections  close  and  short. 

Includes   the  Holly   automatic    return    system. 

An  average  installation. 

A  most  complete  and  well  arranged  installation ; 
plant  has  2,000  horse-power  of  boilers  and  2,250 
horse-power  of  engines ;  boilers  are  vertical,  re- 
quiring a  maximum  amount  of  piping. 

Small  plant,  with  boilers,  feed-water  heater,  engine 
and   air  compressor  close  together. 

Plant  includes  economizer,  induced  draft  apparatus, 
hydraulic  pumps  and  accumulator,  etc. 

A  very  complete  installation,  based  on  rigid  specifi- 
cations. 

Designed  with  a  view  to  an  eventual  increase  of  one- 
third    present    engine    horse-power. 

Simple  and  direct. 

Includes    hydraulic    system. 

Short,  simple  and  direct. 

Simple  and  direct. 

POWER    PLANTS.— CHIMNEYS. 

Notes. 

Steel,  3  feet  8  Inches  diameter,  by  80  feet  high. 

Hollow  brick,  7  feet  diameter  inside,  by  175  feet  high. 

Common  brick.  Are  brick  lining.  7  feet  3  Inches  in- 
side  diameter,    and    140    feet    high. 

Hollow  brick,  10  feet  Inside  diameter  and  125  feet 
high,  supplemented  by  undergrate  forced  draft. 

Square  brick  base  25  feet  high,  surmounted  by  steel 
stack  4  feet  6  inches  diameter,  and  75  feet  high, 
total    height  100   feet. 

Circular  brick  chimney,  diameter  inside,  €  feet; 
height,  120  feet. 

Hollow  brick,  4  feet  diameter  and  80  feet  high. 

Steel,   brick-lined    part   way    up. 

Designed  of  sufficient  size  to  take  care  of  one-third 
increase   of  boiler  capacity. 

Brick.  9  feet  diameter  and  188  feet  6  inches  high. 

Steel,   4   feet  diameter  and  150  feet  high. 

Brick. 


POWER   PLANTS — TOTAL   COST. 


Item. 

131 
132 
133 
134 
135 
136 
137 
138 
139 


Cost  per 

Enuixe 

H.  P. 

131.33 
140.27 
115.00 
18506 
129.28 
123.00 
129.00 
90.90 
128.60 


Cost  per 

Generator 

K.  W. 

•219.00 
210.00 
167.00 
278.00 
210.60 
191.00 
225.00 
151.50 
211.00 


Cost  per 
Sq.  Ft. 

11.40 
7.00 
12.20 
11.60 
14.62 
14.30 
10.40 
10.40 
10.55 


Cost  pes 
Cu.  Ft. 

.40 
.18 
.28 
.36 
.33 
.36 
.58 
.24 
.31 


NOTES. 

131.  Far  West,  modern;  a  substantial,  effective  plant  devoid  of 
ornamentation  or  refinements ;  coal  dumped  from  trestle  and  shoveled, 
ashes  shoveled. 

132.  Middle  West,  modern;  building  has  considerable  ornamentation 
inside  and  out,  but  the  equipment  auxiliaries  are  simple,  overhead  crane 
in   engine   room. 

133.  East,  modern ;  building  has  considerable  ornamentation  inside 
and  out;  principally  alternating  current  apparatus  with  auxiliary  direct 
current  equipment. 

134.  Middle  West,  modern  ;  includes  (besides  boilers,  engine  genera- 
tors and  air  compresiiors),  induced  draft  apparatus,  coal  and  ash  hand- 
ling apparatus,  hydraulic  plant,  Cte, 

135.  Middle  West,  modern ;  a  very  complete  plant  both  mechanically 
and  architecturally. 

136  Middle  West,  modern ;  large  enough  to  allow  for  a  one-third  in- 
crease in  capacity  of  the  plant. 

137.  East,   mpdern ;    fireproof  construction   throughout. 

138.  West,  modern ;  a  simple  but  effective  plant  limited  to  direct 
current,   no  coal  or  ash   handling  apparatus. 

139.  Middle  West,  modern ;  condensing  equipment. 


ERECTING  AND  MACHINE  SHOPS. 


Item. 

140 
141 
142 
143 
144 
145 
146 
147 
148 


Cost  psb  Sq.  Ft. 

Building     Tools. 
Only. 


or  Ground  Area. 
Misc.  Eqpt.     Total. 


3.50 
1.03 

.706 
1.67 
2.43 
1.65 
1.80 
1.82 
3.08 


1.08 
2.49 
1.78 
2.05 
.81 
2.69 
1.65 

1.63 


.71 
.187 

.086 


5.34 
3.70 

3.79 


Cost  pbb  Cu.  Ft. 

Building.     Total. 
Only. 

.076  .115 

.034  .123 

.029 

.051  .118 

.051 

.041 

.046 

.050 

.073 


NOTES. 

140.  East,  modern ;  brick  and  steel,  transverse  shop,  erecting  shop 
has  both  heavy  and  light  cranes ;  machine  shop  has  crane  service 
throughout :    saw-tooth  roof. 

141.  Middle  West,  old  ;  brick  and  wood,  transverse  sh(H>  In  two  parts, 
one  part  one  story  with  slate  roof,  the  other  part  two  stories  with  gravel 
roof. 

stone  and  wood,  transverse  shop,  gravel  roof 


brick  with  wood  and  iron  roof  trussing  and 
shop,   machine    shop   on   one    side,   traveling 


142.  Middle  West,  old; 
supported  by  posts. 

143.  Middle  West,  old; 
shingle  roof,  longitudinal 
cranes  in  erecting  shop. 

144.  Middle  West,  modern  ;  brick  and  steel,  transverse  shop,  high  for 
two-thirds  of  width,  with  heavy  crane,  the  remaining  one-third  being 
low,  with  saw-tooth  roof. 

145.  Middle  West  three-fourths  old,  one-fourth  new,  brick  and  steel, 
transverse  shop,  new  part  two  stories ;    no  traveling  cranes. 

146.  Pacific  Northwest,  modem ;    brick  and  steel,  overhead  crane. 

147.  Pacific  Southwest,  modern ;    brick  and  steel,  overhead  crane. 

148.  Far  West,  modem  ;    brick  and  steel,  overhead  crane. 


Item. 

149 
150 
161 

152 
153 
154 


Cost  per  Sq.  Ft.  or  Ground  Area. 
Building     Tools.     Misc.  Bqpt.     Total. 


Only. 

1.35 
2.20 
1.91 
2.42 
1.63 
.58 


.966 


1.60 

1.'48 


.336 

.866 
.246 


Cost  pbb  Cd.  Ft 

BUILDINa        TOTA 

Only. 
.083 


4.79 
2.00 
2.31 


.061 
.017 
.033 


.101 
.021 
.132 


NOTES. 

149.  Middle  West,  modern ;  steel  and  brick,  longitudinal  shop,  d. 
chine  shop  on  one  side,  boiler  shop  on  other  side,  crane  runwc 
throughout. 

150.  East,  modern;  brick  and  steel,  longitudinal  shop,  machine  sh 
on  one  side,  boiler  and  tank  shop  on  other  side  ;  crane  runways.  (Tht 
figures  should  be  used  with  caution,  as  they  are  not  official,  but  wi 
taken  from  a  published  statement.) 

151.  Middle  West,  modern ;    brick  and  steel,  longitudinal  shop,  m 
chine  shop  on  each  sida  (one  side  two  stories),   wings  have  saw-to<'' 
roof:    boiler  and  tank  shop  is  a  continuation  of  erecting  and  machi 
shop  ;    crane  runways  throughout 

152.  Middle  West,  modem ;    brick  and  steel,  transverse  shop ;    ere 
ing  shop  has  both  heavy  and  light  crane,  machine  shop  has  partial  cis.:. 
service  and  boiler  shop  full  crane  service. 

153.  East,  modern  ;   brick  and  steel,  longitudinal  shop  ;    heavy  crai 
in  erecting  shop,  crane  over  one  bay  of  machine  shop ;    boiler  and  tan 
shop  is  a  continuation  of  erecting  and  machine  shops  with  Joint  crai 
service. 

154.  Middle  West,  old;    wood,  transverse  shop,  no  overhead  cranes 


ERECTING,    MACHINE.    BOILER,    SMITH    AND    WHEEL    SHOP. 

Cost  per  Sq.  Ft.  or  Ground  Area.  Cost  per  Cu.  Ft. 

Item.     Building     Tools.     Misc.  EqPT.     Total.      Building      Total 
Only.  Only. 

156  2.60  1.33  .475  4.42  :.046  .079 

NOTE. 

155.     Far  West,  modern ;    transverse  shop,  concrete,  brick  and  steel. 
three  fire  walls,  gravel  roof,  cranes  in  both  erecting  and  machine  shops 

ERECTING.  MACHINE,  BOILER,  SMITH  SHOP  AND  POWER  PLANT. 

Cost  per  Sq.  Ft.  or  Ground  Area.  Cost  per  Cv.  Ft. 

Item.     Building     Tools.     Misc.  EqpT.     Total.      Building      Total. 
Only.  Only. 

156  2.20  1.39  1.38  4.97  .050  114 


NOTE. 

156.  West,  modern ;  brick  and  steel,  transverse  shop,  gravel  roof ; 
erecting  and  machine  shop,  also  boiler  shop,  same  cross  section,  powi<r 
plant  and  smith  shop  same  width  but  lower ;  crane  equipment  erecting 
and  machine  shops. 


MACHINE  SHOP. 

Cost  per  Sq.  Ft.  or  Ground  Area. 

Item.     Building     Tools.     Misc.  Eqpt.     Total. 
Only. 

157  .952 


Cost  per  Cu.  Ft. 

Building      Total. 
Only. 

.038 


NOTE. 
Middle  West,   old ;     brick  and  wood,   gravel   roof  supported  by 


157. 
posts. 


BOILER  AND   TANK  SHOPS. 


Item. 

168 
159 

160 
161 
162 
163 


Cost  per  Sq.  Ft.  or  Ground  Abba. 


Building 
Only. 

2.98 
1.58 

.84 
1.66 

.99 
1.53 


Tools.     Misc.  Eqi>T.     Total. 


.72 
.40 
.94 
.48 

.96 


84 

.076 
.083 


4.54 

1.87 
2.24 


Cost  pbb  Cu.  Ft. 
Building      Total. 

Only. 

.083  .127 

.049 

.033  .075 

.059  .080 

.025 

.096 


NOTES. 

158.  East,  modem;    brick  and  steel,  cranea  cover  entire  floor,  saw 
tooth  roof. 

159.  Middle  West,  modem ;    brick  and  steel,  one-half  of  width  higl^ 
for  crane  service,  the  other  half  lower  and  without  cranes. 

160.  Middle  West,  old ;    brick  and  wood,  with  slate  roof. 

161.  Middle  West,  old;    brick  and  wood,  shingle  roof,  gallery  aloni: 
one  side,  cranes  over  part  of  floor  space. 

162.  Paciflc    Southwest,    modern ;     brick    and   steel,    overhead   crane, 
smith  shop  in  one  end. 

163.  Middle  West,  two-thirds  old,  one-third  new;    brick  and  wood, 
new  part  two  stories,  no  overhead  cranes.  (?) 


Item. 

164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 


SMITH  SHOPS. 
Cost  per  Sq.  Ft.  or  Ground  Area. 
Building     Tools.     Misc.  Eqpx.     Tools. 


Only. 

2.63 
1.79 

.432 
1.06 
2.25 
1.43 
1.50 
2.37 
1.21 
1.38 

.91 


Cost  per  Cu.  Ft. 
BxnLoiNG      Total. 


.734 
.982 

1.44 

2.26 

1.09 

.666 
1.96 


.60 


.110 
.171 

.086 
.060 

.435 

.348 


3.78 

2.77 
2.22 


4.68 


Only. 

.080 
.049 
.019 
.036 

.042 

.052 
.041 

.osi 


.115 

.126 
.074 


.104 
.055 


^uc.     f,  1904. 
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1' 
1' 

pqui: 
1' 

witli' 
1< 
l.i 

1' 
frou. 
with 
:;tat' 

i: 

IT 
1'. 

ma< 
i: 
1' 

sim! 
1'. 


Middle  West,  old. 
East,    modern ;     brick 


NOTES. 

and    steel,    high    and    light,    thoroughly 
brick  and  steel,   100  ft.  wide,  hip  roof 


d. 
Middle  West,   modem ; 
.;  posts. 

Middle  West,  old  ;    brick  and  wood,  witli  slate  roof. 
Middle  West,  old ;    brick  and  wood,  shingle  roof. 
Southeast,    modern ;     brick    and    steel,    unusually    high    (33    ft. 
oor  to  lower  chord  of  roof  truss).     (These  figures  should  be  used 
aution,  as  they  are  not  oflacial,  but  were  taken  from  a  published 
•'nt.) 

brick  and  steel. 

brick  and  steel,  tile  and  gravel  roof, 
brick  and  steel,  brass  foundry  and  car 
equipment  very  complete. 
East,  modern ;    concrete  and  steel,  80-ft.  span,  no  posts. 
Northeast,    modern ;     brick    and   wood,    60-ft.    span,    no    posts, 
construction. 
Middle  West,  two-thirds  old,  one-third  new;   brick  and  wood.  (?) 


Middle  West,  modem ; 
Middle  West,  modern; 
Middle  West,  modern ; 
■e  shop  under  same  roof; 


IRON   FOUNDRY. 
Cost  peb  Sq.  Ft.  of  Ground  Abea. 
I  rt    ,     Building     Tools.     Misc.  Eqpx.     Total. 


17fi 


Oni<t. 

3.18 


Cost  peb  Cu.  Pt. 
Building      Total. 
Only. 


NOTE. 
r.i.      Brick  and  steel,  modem;    U.  S.  Navy  Yard,  Bremerton,  Wash. 


IRON    AND    WHEEL  FOUNDRY. 

Cost  peb  Sq.  Ft.  of  Ground  Abea.  Cost  peb  Ov.  Ft. 

BxTiLDiNQ    Tools.     Misc.  Eqpt.     Total.      Building     Total. 
ONLY.  Only. 

.711  . .  .432  . .  .024 


iThM. 

177. 


NOTE. 
177.     Middle  West,  old;    wooden  building;    cost  includes  several  an- 
nexes, (?) 


192.  East,  modern ;  transverse  shop,  brick  and  steel,  with  cement 
foundations,  saw-tooth  iwooden  roof. 

193.  Southeast  toMern ;  transverse  shop,  brick  up  to  window  sills, 
corrugated  galvanized  iron  sheathing  on  wooden  frame  above ;  gravel 
roof,  granolithic  floor;  used  also  for  coach  repairs.  (Identical  with 
Passenger  Car  Repair  Shop  No.  183.) 

194.  Middle  West,  old;    brick  and  wood.  (?) 


FREIGHT   CAR   REPAIR   SHOPS. 


Cost  peb  Sq.  Ft.  of  Ground  Abea. 


iTEld. 

195 
196 
197 


Building 
Only. 

.40 

2.12 

.29 


Tools.     Misc.  Eqpt.     Total. 


.123 


.016 
.047 


.415 
2.29 
.29 


Cost  pkb  C?c.  Ft. 

BuiLDiMG      Total. 
Only. 

.022  .023 

.075  .080 

.015  .015 


NOTES. 

195.  Middle  West,  old ;     wooden  building,   longitudinal,   entirely   en- 
closed 

196.  Middle  West,  modem ;    brick  and  steel,  longitudinal ;    include:- 
cabinet  shop  and  hot-air  heating. 

197.  Middle  West,  old ;     large   shop,   longitudinal ;    construction  not 
known,  but  probably  wood  with  partly  open  sides. 


OAR     SHOP,     PAINT     SHOP,     PLANING     MILU     CABINET     SHOP, 

UPHOLSTERY    SHOP. 


Cost  peb  Sq.  Ft.  of  Gbound  Abba. 

ITEU.     Building    Tools.     Misc.  Eqpt.     Total. 
Only. 
198  1.48  .302  .216  2.00 


Cost  peb  Cu,  Ft. 

BUILDINO       Totau 
Only. 

.071  .095 


NOrB. 

198.  West,  modern ;  brick  and  steel,  transverse  shop ;  gravel  roof 
with  central  posts;  car  shop  (for  t>oth  passenger  and  freight)  and  paint 
shop,  one-story,  remainder  of  building  two-story,  with  cabinet  shop  and 
upholstery  shop  over  planing  mill. 


PATTERN    AND    UPHOLSTERY 
Cost  peb  Sq.  Ft.  of  Ground  Area. 
Itkm.     Building     Tools.     Misc.  Eqpt.     Total. 

Only. 
178  .857  ..  .131  .988 


SHOP. 
Cost  per  Cu.  Ft. 
Building      Total. 
Only. 

.048  .050 


CAR  SMITH  AND  CAR  MACHINE  SHOP. 
Cost  per  Sq.  Ft.  of  Ground  Area.  Cost  peb  Cv.  Ft. 

Item.     Building     Tools.     Misc.  Eqpt.     Total.      Building      Total. 
Only.  Only. 

199  .77  1.06  ..  ..  .028 


NOTE. 
178.     Middle  West,  old;   wooden  building,  two  stories. 

PASSENGER  CAR  REPAIR  SHOPS. 


Cost  peb  Sq.  Ft. 

of 

Gbound  Abea. 

Cost  peb 

Cu.  Ft. 

Itkm. 

Building    Tools. 

Misc.  Eqpt. 

Total. 

Building 

Total. 

Only. 

Only. 

179 

1.24 

.016 

1.25 

.042 

.043 

ISO 

1.20 

,   , 

•  • 

IM 

2.64               .044 

.096 

2.78 

.099 

.105 

1^2 

1.34 

.015 

1.35 

.056 

.057 

]S3 

.68                .003 

.057 

.74 

.026 

.028 

]>4 

.83 

•   • 

.029 

•   • 

NOTES. 

17d.     Middle  West,  modem  ;    longitudinal  shop,  brick  and  wood. 

1  dO.  Southeast,  modern ;  transverse  shop,  brick  and  wood ;  has  up- 
holitery  and  cabinet  shops  under  same  roof.  (These  figures  should  be 
u>'u  with  caution,  as  they  are  not  official,  but  were  taken  from  a  pub- 
li>! -d  statement.) 

—-•1.  Middle  West,  modern;  transverse  shop,  brick  and  steel;  in- 
ducts upliolstery  and  trimming  shop  and  hot-air  heating. 

i  :>2.  East,  modern ;  transverse  shop,  brick  and  steel,  with  cement 
foLiidations,  saw-tooth  wooden  roof. 

■  '•■3.  Southeast,  modern  ;  transverse  shop,  brick  up  to  window  sills, 
f'  'gated  galvanized  iron  sheathing  on  wooden  frame  above,  gravel 
t'  granolithic  floor,  used  also  for  painting  and  varnishing.  (Identical 
wi   .  Passenger  Car  Paint  Shop  No.   193.) 

i.     Middle  West,  old;    brick  and  wood.   (?) 


PASSENGER  CAR  PAINT  SHOPS. 


Cost  peb  Sq.  Ft.  of  Ground  Area. 
Building     Tools.     Misc.  Eqpt.     Total. 


5 

•7 

•>s 

'> 
'') 
>l 
■I 


Only. 

1.24 

1.94 

1.02 

1.20 

1.01 

.35 

2.36 

1.13 

.68 

.89 


.055 

•   • 

.009 
.003 


.004 
.092 


.039 

.056 
.009 
.057 


1.24 
2.09 

1.05 

2.43 

1.14 

.74 


Cost  per  Ou.  Ft. 
BiTiLDiNG      Total. 

Only. 

.04  .04 

.072  .078 

.033 


.035 

.osi 

.051 
.026 
.032 


.036 

.084 
.052 
.028 


NOTES. 
^  ;•     Middle  West,  modern  ;    longitudinal  shop,  brick  and  wood. 
">■     East,    modern ;     longitudinal    shop,    brick   and    steel,    saw-tooth 

_hot-air  heating. 
"''•     Pacific  Southwest,  modem;    transverse  shop,  brick  and  steel. 
'8.     Southeast,    modern ;     transverse    shop,    brick    and    wood ;     has 

ish  room  and  pipe  shop  under  same  roof.  (These  figures  should  be 
•  with  caution,  as  they  are  not  official,  but  were  taken  from  a  pub- 
•d  statement.)' 

■^j*.     Northeast,  modern  ;    longitudinal  shop,  brick  and  steel ;    includes 
!l  paint,  varnish  and  boiler  rooms  at  one  end. 
^O.     South,  old  ;    wooden  structure. 

I*!.     Middle  West,   modem;     transverse  shop,  brick   and   steel;     in- 
'es  cleaning  room,  varnish  room  and  hot-air  heating. 


199. 


NOTB. 

Middle  West,  old ;    brick  and  wood.  ( ?) 


WHEEL    AND    AXLE    SHOP. 
Cost  per  Sq.  Ft.  of  Ground  Area.  Cost  per  Oc.  Ft. 

Building     Tools.     Misc.  Eqpi.     Totai-      Building      Total. 


Item. 
200 


Only. 
4.03 


2.16 


.72 


6.91 


Only. 
.16 


.276 


NOTE. 
200.     West,  modem;    brick  and  steel,  for  car  work  only. 

CAR  REPAIR  SHOP  AND  PLANING  MILL. 

Cost  per  Sq.  Ft.  of  Ground  Area.  Cost  per  Ou.  Ft. 

Item.     Building     Tools.     Misc.  Eqpt.     Total.      Building      Total. 
Only.  Only. 

201  .975  . .  .  .  .  .  .031 


NOTE. 

201.     Pacific  Southwest,  modern ;    brick  and  steel ;    has  intermediate 
two-story  section  for  sub-departments. 


PLANING   MILLS. 
Cost  pbb  Sq.  Ft.  of  Ground  Area. 


Cost  per  Cu.  Ft. 


Item. 

Bun.DiNO 
Only. 

Tools. 

Misc.  Eqpt. 

Total. 

Buitj>ing 
Only. 

TOTAI* 

202 

.487 

.54 

.010 

1.04 

.026 

.056 

203 

1.15 

1.18 

.25 

2.58 

.045 

.102 

204 

.76 

1.21 

.292 

2.26 

.033 

.098 

205 

1.85 

•   • 

206 

.37 

,    , 

•    • 

207 

2.54 

1.44 

.082 

4.06 

.095 

.153 

208 

2.53 

.558 

.057 

209 

.39 

.50 

.014 

210 

.74 

.485 

.239 

1.47 

.037 

.073 

NOTES. 

202.  Middle  West,  old ;  wooden  building,  tools  and  equipment  very 
light. 

187.     Pacific  Southwest,  modem  ;   transverse  shop,  brick  and  steel, 
vanized  iron  on  insulated  wooden  frame,  basement  and  one  story,  grmTel 
roof,  mechanical  power  plant  in  annex,  cabinet  shop  in  wing. 

204.  Middle  West,  old  ;  brick  and  wood,  slate  roof. 

205.  Southeast,  modem ;  steel  and  brick.  (These  figures  should  be 
used  with  caution,  as  they  are  not  official,  but  were  taken  from  a  pub- 
lished statement.) 

206.  South,  old  ;    wooden  structure. 

207.  Middle  West,  modem  ;  brick  and  steel ;  does  not  include  cabinet 
shop,  which  is  separate. 

208.  Middle  West,  old ;    brick  and  wood ;    includes  pattern  shop.   ( ?) 

209.  Middle  West,  old;    wooden  building.  (?) 

210.  West,  modern ;    wooden.   ( ?) 
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STOREHOUSES. 
Cost  per  Sq.  Ft.  ok  Ground  Arka. 

Tools.     Misc.  Eyi'T.     Total,. 


TEM. 

BUILW.NU 

Onlv. 

211 

1.142 

212 

3.G0 

213 

3.05 

214 

2.40 

215 

2.00 

.168 
.67 


1.31 

3.72 
2.72 


Cost  per  Cv.  Ft. 

Building      Totau 
Only. 

.044  .050 


.073 
.110 
.050 


.089 
.124 


NOTES. 

211.  Southeast,  modern;  brick  up  to  window  sills,  then  corrugated 
galvanized  iron  on  unsheathed  wooden  frame;  two  stories,  gravel  roof, 
platform,  bins,  shelves,  etc.,  complete. 

212.  Southeast,  modern  ;  brick  and  steel,  two  stories  and  basement, 
extensive  offices  in  one  end  on  both  floors.  (These  figures  should  be  used 
with  caution,  as  they  are  not  official,  but  were  taken  from  a  published 
statement.) 

213.  Middle  West,  modem ;    brick  and  wood,  three  stories. 

214.  East,  modern ;  concrete  con.struction,  one  end  two  stories,  upper 
floor  used  for  offices. 

215.  Middle  West,  old;    brick  and  wood,  two  stories.   (?) 


Item. 

216 
217 
218 
219 


OIL.  HOUSES. 
Cost  per  Sq.  Ft.  of  Ground  Area. 
BuiLDiNO     Tools.     Misc.  Eqpt.     Total. 


Only. 
5.41 
3.52 
1.33 
2.15 


1.43 
1.56 

1.84 


6.84 
5.07 

3.49 


Cost  per  Cu.  Ft. 

Building  Total. 

Only. 

.208  .263 

.196  .302 

.089 

.097  .159 


NOTES. 

216.  Middle  West,  modem  ;    brick  and  steel,  basement  and  one  story, 
full  equipment  of  tanks,  etc. 

217.  East,    modem ;     concrete    walls   and    roof,   one  story   with   deep 
basement. 

219.     West,  modern  ;    brick  and  steel,  tile  roof,  two  stories. 


ROUNDHOUSES. 
Cost  per  Stall- 


Number 

Building 

TEM. 

of  Stalls. 

Only. 

220 

18 

1,388.88 

221 

46 

1,155.00 

222 

10 

2,400.00 

223 

10 

1,757.70 

224 

30 

225 

13 

1,040.00 

226 

8 

2,750.00 

227 

7 

1,033.00 

228 

33 

229 

,  , 

230 

44 

1,998.66 

231 

30 

4,150.00 

232 

25 

1,950.00 

233 

48 

2,480.00 

234 

25 

1.719.00 

235 

18 

1,011.00 

236 

23 

1,065.00 

237 

44 

1,740.00 

238 

40 

1,875.00 

Tools.       Misc.  E<jpt. 


133.00 


328.00 


Total. 


2,090.60 
1,500.00 


2.200.00 
1.845.00 
2,459.00 


87.50 


787.60 


2,45500 


2,750.00 


NOTES. 

220.  Middle  West,  old;  63-ft.  span,  brick  and  wood,  slate  roof, 
tru.ssed  (no  posts). 

221.  Pacific  Southwest,  modern;  80-ft.  span,  brick  and  wood,  roof 
supported  by  posts. 

222.  Far  West,  modern  ;  part  75-ft.  span,  part  85-ft.  span,  brick  and 
wood,  gravel  roof,  supported  by  posts. 

223.  Far  West,  modern ;  85-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

224.  Middle  West,  old ;  65-ft  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

225.  Middle  West,  old ;  78-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

226.  Middle  West,  modern ;  89-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

227.  Middle  West,  old ;  80-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

228.  East,  modern  ;  81-ft.  span,  brick  and  steel,  Rravel  roof,  supported 
by  flat  truss  (no  posts),  rolling  steel  doors;  cost  does  not  include  heat- 
ing equipment. 

229.  Northwest,  modem  ;  80-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts,  annex  with  boilers,  heating  apparatus  (hot  air),  and 
air  compressor. 

231.  East,  modem  ;  90-ft.  span,  brick  and  steel,  slag  roof,  with  crane 
runway  covering  outer  half  of  span ;  has  very  heavy  pile  and  stone 
foundations. 

232.  East,  modern ;  80-ft.  span,  concrete  and  wood,  gravel  roof, 
supported  by  posts. 

233.  Northeast,  modern  ;  75-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

234.  Northeast,  modern ;  75-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

235-  Northeast,  modem  ;  72-ft.  span,  brick  and  wood,  gravel  roof, 
supported  by  posts. 

236.  West,  modem  ;  80-ft.  span,  brick  and  wood  gravel  roof,  sup- 
ported by  posts. 

237.  Middle  West,  part  old,  part  modern ;  70-ft.  and  85-ft.  span, 
gravel  roof,  supported  by  posts.  ( ?) 


LAVATORY. 
Cost  per  Sq.  Ft.  of  G^oind  Area. 
Item.     Buildino     Tools.     Misc.  Eqpt.     Total. 
Only. 
239  . .  . .  2.55 


Cost  pbr  Cu.  Ft. 

Building      Total. 
Only. 


NOTE. 
239.      Middle   West,   modern;     average  of   three   large   lavatories    (In- 
cluding water  closets,  urinals,  washroom  and  looker-rooms)  ;    buildings  of 
concrete  and  brick,  with  tile  roofs  and  wooden  trusses;    cement  floors, 
complete  with  contents,  ready  to  use. 


OFFICE    BUILDINGS. 

Cost  per  Sq.  Ft.  of  Ground  Area. 

Item.     Building     Tools.     Misc.  Eqpt.     Total. 
Only. 

240  .306 

241  8.01  .557  .295  8.86 

242  1.04 


Cost  per  Cv, 

Building      t. 
Only. 

.030 

.167  1 

.034 


NOTES. 

240.  Middle  West,  old ;    frame  building  with  brick  foundatio- 
eludes  M.  M.  store  department,  steam  heat. 

241.  Middle  West,  modern  ;    brick  and  wood,  basement,  two 
and  aftir,  ornamental  architecture. 

242.  Middle  West,  old;    wooden,  two  stories  and  basement.   (?) 


■eg 


Add. 
Cost        for 
per       Each 
Item.  Lin.  Ft.  Switch. 

243  0.70     170.00 

244  1.00 
1.00 

245  to 
1.25 


TRACK. 


180.00 
75.00 
to 
125.00 


Notes. 
Based  on  use  of  "fit"   (second-band),  e7-lb 
Based  on  use  of  "fit"    (second-hand),  85-lb! 

Based  on  use  of  new  rail,  according  to  wei^ 


Item. 
246 
247 


Diameter. 
70  ft. 
70  ft. 


TURNTABLES. 
Cost. 
$3,000 
5,091 


NotM. 
Exclusiye  of  pit. 
Including  pit.   { .') 


TRANSFER  PITS   AND   TABLES. 
Cost  per  Square 
Foot  of  Pit. 
Item.  Pit.  Table.  Total.      ^  Notes. 

248  .31     .17     .48     Far  West,  modem ;    to  handle  the  heaviest  dasa 

of  engines. 

249  .43     .16     .59     East,  modern;  pit  of  concrete  throughout;  capac- 

ity of  the  table,  200  tons. 


MISCELLANEOUS    STRUCTURES. 
Item.  Name.  Cost.  Notes. 

250  Ash  pit $30.20  per  lineal  ft. 

251  Coal  chute .65  per  sq.  ft...    Two-sided,  with  Ires- 

tie  approach.   ('.') 

252  Water  tank   1,900.00  total    50,000-gal.    capacity. 

on  timber  trestle 

253  Water    pipe,    under- 

ground laid 1.43  per  lin.  ft.    Large   system,   pipes 

from    12-in.   Jown 
to  4-in. 

254  Sewer    pipe,     under- 

ground laid 2.88  per  lin.  ft.    Large   system,   pipe:; 

from    24-in.    down 
to  12-in. 
265     Long     lines     of 

wrought-iron    pipe  

(for    air,    gas    or  "'^  '  " 

water),  with  usual      25.00  pr.  100  In.  ft.    'l-ln.  diameter. 

proportion    of      45.00  pr.  100  In.  ft.    •2-ln.  diameter. 

valves,    fittings,       85.00  pr.  100  In.  ft.    'S-ln.  diameter. 

etc.,  in  place 130.00  pr.  100  In.  ft.    •4-ln.  diameter. 


•Given  by  a  large  pipe-contracting  firm  of  Pittsburgh. 


MINOR  BUILDINGS. 

Cost  Cost 

Item.  Name.  per  per  Notes, 

Sq.Ft.  Cu.Ft. 

256  Iron    storehouse    ...    .24  .011  Old,  wooden.   (?) 

257  Brass  foundry 1.96  .098  Old,  brick  and  wood.   (?) 

258  Upholstery  shop    ...    .58  .029  Old,  brick  and  wood   (7) 

259  Paint-mixing    shop..    .58  .029  Old,  brick  and  wood  (?) 

260  Paint  storehouse  ...1.75  .087  Old.  brick  and  wood.  (?) 

261  Freight  repair  shed.    .11  ...  New,  wooden,  open  sides.   (?) 

262  Dry   kiln    79  .039  Old,  wooden.  (?) 

263  Lumber  shed 21  ...  Old,  wooden,  open  sidee.   i    • 

264  Storehouse   shed    ...    .31  .015  Old,  wooden.   ( ?) 

265  Coal   shed 24  .020  Old,  wooden.  (?) 

266  Cy)al   shed 25  .021  Old,  wooden.  (?) 

267  Charcoal  shed 21  .017  Old,  wooden.  (?) 

268  Ice  house 57  .028  04d,  wooden.  (?) 

269  Ice  house 60  .030  Old,  wooden.  (?) 

270  Crematory    2.52  .210 

271  Small  office  building  .50  . . .  Old,  wooden,  one-story. 


It  is  believed  (hat  in  most  cases  the  cost  of  a  proposed  .shop 
be  asked  for  as  soon  a.s  the  layout  plan  ha.s  been  completed, 
that  the  following  is  the  best  basis  for  making  an  estimate : 

List  up  all  the  buildings,  with  their  ground  area  in  square  f> 
all  the  miscellaneous  structures,  either  on  the  square  foot,  the  lii 
foot  or  the  unit  basis  (as  may  appear  best)  ;    all  the  track  on  ■ 
lineal  foot  basis,  the  turnouts  on  the  unit  basis,  etc. ;   assign  a  i; 
price  to  each  item,  as  determined  by  the  special  local  conditior, 
carry  out  the  cost  extensions,  and  totalize.     To  the  totals  thas 
tained  add  a  percentage  to  cover  incidentals  and  items  not  sho 
by  the  layout  plan ;    this  percentage  may  vary  from  a  minimum 
10  per  cent,  to  a  maximmu  of  2.5  per  cent.,  according  to  the  cf- 
pleteness  of  the  layout  plan  and  the  degree  of  conjfidence  wh- 
may  be  felt  in  the  unit  prices  assumed.     The  grand  total  sho' 
represent  the  approximate  cost  of  the  plant,  exclusive  of  the  cost 
land  and  grading,  which  should  be  estimated  separately,  these  V- 
items  not  being  susceptible  of  reduction  to  a  unit  basis. 

If  the  buildings  have  been  designed  in  detail,  their  cost  may 
checked  upon  the  cubic-foot  basis. 


..1 
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PIECE    WORK. 


WITH     PARTICULAR    REFERENCE     TO    THE    CAR     DE- 
PARTMENT. 


! '<K\1>IT10XS    To    Be   UNDEKSTOOD    by    MANAtJEMENX    AXD    MeN. 


BY   LE    GRAND    PARISH.* 


Schedule  making,  or  making  of  piece  prices,  should  be  ap- 
•ached  with  great  care.  Schedules  should  not  be  made  by 
er  than  experienced  men.    Before  a  piece  price  can  be  prop- 

V  made  it  is  necessary  to  know  whether  the  output  under 

V  work  is  up  to  the  proper  standard.  It  is  necessary  to  look 
0  conditions  and  location  of  machines,  speeds,  feeds  and 
!s,  condition  and  speeds  of  engines  and  pulleys,  unnecessary 

lations,  patterns  and  conditions  in  general.  After  all  these 
iditions  have  been  carefully  studied  and  necessary  changes 
de.  we  are  confronted  with  the  usual  question  of  whether  the 
ces  should  be  set  by  the  foreman  of  each  department  or  by 
expert  price  maker.  As  we  are  treating  with  the  car  de- 
'tment  problem,  it  may  be  well  to  refer  to  the  usual  manner 
making  prices,  generally  known  as  the  timing  system.  The 
le  of  the  workman  is  taken  on  each  job  and  the  time  taken 
a  basis  in  fixing  the  price.  This  is  a  very  uncertain  method, 
itie  of  the  more  advanced  shops  use  specially  trained  me- 
inics  for  this  purpose  and  "try  out"  each  job  before  fixing 
>rice.  The  method  of  keying  out  the  work  by  the  number 
bolts,  nuts,  lag  screws,  nails,  screws,  holes  bored,  etc.,  is  no 
iibt  the  best  for  pricing  car  work,  if  the  prices  set  on  these 
ments  are  correct.  This  system  should  only  be  used  by  one 
■roughly  familiar  with  car  construction. 

Master  Car  Builder,  I>ake  Shore  &  .Michigan  Southern  Railway.  En- 
■^ood.  Illinois. 


It  is  sometimes  necessary  to  guarantee  the  day  rate  to  men 
starting  piece  work;  this  guarantee,  if  made,  should  be  based 
on  the  earnings  per  month.  It  is  not  possible  to  make  the  guar- 
antee on  each  piece  work  job  on  account  of  the  tendency  of  some 
men  to  work  hard  on  an  easy  job,  or  during  good  weather,  and 
doing  directly  opposite  on  a  job  which  looks  hard  or  when  the 
weather  is  bad.  This  would  lead  to  great  trouble  and  the  nec- 
essary discharge  of  men  who  would  act  fairly  if  the  guarantee 
was  not  given.  The  guarantee  should  not  be  given  in  any  way 
if  it  can  be  avoided. 

There  are  times  w^hen  it  pays  both  the  men  and  the  company 
to  arrange  the  schedule  so  that  a  premium  is  paid  to  save  mate- 
rial which  otherwise  would  be  destroyed. 

In  steel  car  work  the  prices  may  be  based  on  the  number  and 
size  of  rivets  in  each  part  repaired,  two-fifths  of  the  price  be- 
ing given  for  cutting  up  and  tnree-fifths  for  bolting  up  and 
riveting.  This  will  enable  the  regular  force  to  work  on  as- 
sembling and  an  extra  force  to  work  on  cutting  up  when  neces- 
sary. Piece  work  forces  are  not  as  flexible  as  day  work  forces, 
and  we  must  provide  as  much  as  possible  for  such  conditions. 
All  operations  in  general  which  do  not  require  skill  should  be 
started  by  unskilled  labor.  The  unskilled  labor  will  soon  be- 
come skilled  on  the  common  operations  and  be  able  to  greatly 
increase  earnings  above  the  day  rate. 

A  system  of  cost  sheets  should  be  kept  in  order  that  the 
manager  may  know  at  once  the  reason  for  any  decrease  or  in- 
crease in  cost  of  work.  This  is  a  matter  for  an  expert  to  look 
after,  as  it  requires  one  of  special  training  to  do  it  right. 
Piece  work  statements  should  be  made  at  the  end  of  each 
month  showing  the  amount  earned  per  hour  on  piece  work  and 
the  percentage  of  increase  or  decrease  as  compared  to  day 
work.  A  record  should  also  be  kept  of  the  work  completed  by 
each  gang  of  workmen  in  order  that  any  decided  increase  or 
decrease  may  be  discovered  at  once  and  the  cause  given  care- 
ful study. 

There  are  several  systems  of  piece  work:  those  in  common 
use  are  the  straight  piece  work,  premium  plan  and  differential 
system.  The  first,  or  straight,  piece  work  system  is  the  one  in 
common  use  in  car  repairs.  The  other  systems  may  be  ap- 
plied to  tae  machine  shop,  wood  mill,  blacksmith  shop,  etc, 
but  cannot  be  successfully  applied  to  car  repair  work.  Con- 
sideration should  also  be  given  to  the  fact  that  a  certain  per- 
centage of  old  employes  must  be  employed  on  day  work  for 
various  reasons.  Their  number  is  never  great,  and  they  should 
be  assigned  to  work  which  does  not  come  in  contact  with  piece 
work.  A  statement  should  be  made  each  month  showing  thf 
percentage  of  men  working  piece  work  and  day  rate  in  each 
department. 

One  of  the  most  important  points  which  must  never  be 
lost  sight  of  is  fixing  the  price  on  the  item  of  work  which  Is 
performed  the  greatest  number  of  times.  A  mistake  may  be 
made  in  fixing  the  price  on  an  item  which  is  only  performed 
once  a  month  and  not  do  much  harm,  but  if.  on  the  other  hand. 
it  is  performed  several  hundred  times  per  month  the  mistake 
would  be  serious.  The  adjustment  of  such  mistakes  is  one  of 
the  most  difficult  things  in  connection  with  the  management  of 
piece  work.  This,  of  course,  can  be  avoided  if  the  schedule  is 
properly  made. 

One  of  the  common  mistakes,  and  a  very  dangerous  one,  is 
to  adopt  a  schedule  used  by  some  other  road.  Schedules  of 
other  roads  are  dangerous,  as  they  cannot  describe  the  condi- 
tions under  which  they  are  applied.  Schedules  should  describe 
fully  whether  the  material  is  to  be  delivered  to  the  workmen 
or  not;  fuii  explanation  of  the  work  should  be  given  to  avoid 
misunderstanding. 

A  correct  history  of  all  the  prices  should  be  kept  showing 
when  they  were  established,  whether  made  by  the  foreman  or 
piece  work  expert;  also  all  changes  in  prices  and  the  cause  and 
date. 

If  prices  or  earnings  at  one  shop  on  the  system  are  compared 
with  those  of  another,  the  following  should  be  carefully  con 
sidered  and  investigated: 

Nationality  of  workman. 

Average  length  of  service. 
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Percentage  of  property  owners. 

Organization  of  shop. 

Organization  of  storekeeping  department. 

Condition  and  location  of  material. 

Percentage  of  heavy  and  light  repairs. 

Location  of  shops. 

Length  of  time  shops  have  been  working  piece  work. 

The  first  law  of  piece  work  is  honesty,  and  departure  from 
this  law  should  meet  with  instant  dismissal  from  the  service. 
This  applies  to  foremen  as  well  as  workmen. 

Unnecessary  haste  is  the  cause  of  more  mistakes  when  piece 
work  is  first  started  than  all  else  combined.  The  management 
and  workmen  must  gradually  adjust  themselves  to  the  changed 
conditions,  and  great  care  must  be  exercised  to  avoid  friction. 
If  there  is  a  mutual  forbearance  everything  will  soon  move 
smoothly;  mistakes  will  be  made,  but  if  a  spirit  of  fairness 
prevails  piere  work  will  soon  get  down  to  a  bearing  and  all  will 
participate  in  the  benefits.  That  it  is  of  mutual  benefit  is  con- 
ceded by  those  who  are  familiar  with  its  workings. 

The  most  important  matter  to  watch  closely  is  the  instruc- 
tion of  piece  work  inspectors  and  foremen  in  the  piece  work 
schedules.  They  should  not  be  allowed  to  give  an  interpreta- 
tion of  the  schedule  to  the  men  until  they  can  successfully  pass 
an  examination.  All  piece  work  inspectors  should  be  instructed 
under  the  supervision  of  a  competent  instructor;  this  instruc- 
tor to  teach  all  inspp(  tors  on  one  railroad.  This  will  insure  a 
uniform  understanding  of  the  schedules  and  avoid  an  endless 
amount  of  trouble  in  the  future.  Great  care  and  patience  in 
the  beginning  are  necessary  to  bring  good  results. 

The  foreman  should  receive  careful  attention  when  piece 
work  is  first  started,  as  his  relation  to  the  men  undergoes  some 
radical  changes.  The  workmen  immediately  find  themselves 
in  closer  relation  to  the  foreman;  the  elements  "push"  and 
"hustle"'  are  largely  transferred  to  them,  and  in  view  of  this 
fact  the  foreman  is  liable  to  show  some  irritation  when  the 
workmen  insist  on  prompt  assignment  to  cars  and  immediate 
delivery  of  material,  therefore,  the  foreman  should  be  made 
familiar  with  these  changes  in  conditions  to  avoid  unnecessary 
friction. 

When  piece  work  is  first  started  the  foreman  will  be  greatly 
surprised  at  the  amount  of  material  rejected  by  the  workmen 
on  account  of  improper  workmanship  in  the  wood  mill,  black- 
smith shop  and  machine  shop.  Attention  should  l)e  given  to 
see  that  bolts,  nuts,  tenons,  mortises  and  a  large  variety  of 
items  are  of  the  right  dimensions  ancl  fit  properly.  These  are 
matters  for  the  foreman  to  check  ui)  at  frequent  intervals.  It 
is  absolutely  necessary  to  have  a  i)roper  system  of  taking  away 
refuse  from  repair  sheds.  The  old  material  must  be  removed 
promptly  in  order  to  give  the  workman  room  to  perform  his 
work  properly.  The  labor  gang  should  be  thoroughly  organized 
and  certain  territory  assigned  to  each  man  or  each  group  of 
men  and  their  efficiency  judged  by  their  ability  to  keep  their 
respective  stations  clean.  A  dirty  repair  yard  indicates  poor 
management. 

The  selection  of  piece  work  inspectors  and  foremen  should 
be  made  in  a  careful  manner,  as  upon  stich  selection  depends 
the  success  of  the  system.  The  inspector  should  be  absolutely 
honest:  ha_^  a  good  education;  write  a  plain  hand,  and.  above 
all.  he  of  proper  mental  balance;  meet  anger  or  misunderstand- 
ing with  cool  judgment  and  good  nature;  never  give  an  answer 
to  the  workmen  without  first  giving  the  question  careful  con- 
sideration. All  of  the  above  applies  with  equal  force  to  the 
selection  of  a  foreman.  An  absolutely  correct  knowledge  of  the 
schedule  should  he  required  of  the  piece  work  inspector  and 
foreman  before  a  piece  work  system  can  be  called  successful. 

It  is  the  first  duty  of  the  foreman  to  watch  the  work  care- 
fully to  see  that  it  is  properly  done;  secondly,  to  see  that  the 
skill  of  the  best  workmen  is  explained  to  those  who  are  not 
equally  skillful,  in  which  way  the  men  are  brought  up  to  a 
higher  standard  and  greater  earning  capacity.  It  is  a  fact  that 
the  man  who  makes  the  largest  earnings,  based  on  good  work, 
is  the  most  valuable  man  to  the  management.  This  is  true 
because  the  earnings  of  a  railroad  depend  upon  the  necessary 
equipment  to  handle  traffic,  therefore,  every  hour  gained  by  the 


workmen  in  the  time  of  repairing  the  car  brings  him  im  ^ed 
earnings,  and  every  hour  so  gained  adds  to  the  eiirning  ca  jty 
of  the  car. 

Voluntary  service  is  without  doubt  the  most  valuable  c  .  „( 
in  all  organizations,  therefore  this  should  be  kept  in  m  aj 
all  times  in  connection  with  the  piece  work  question.  .\  ^s 
a  rule  are  fair,  and  the  truth  must  be  made  clear  to  tli  ,jj 
order  that  they  may  understand  that  the  man  who  vu  ^ 
high  rate  for  himself  earns  an  equally  high  rate  for  the  m- 
pany. 

In  order  that  there  may  be  no  excuse  for  decreased  eai  :s. 
the  men  should  be  advised  as  soon  as  possible  after  a  j^ 
completed  the  amount  earned  per  hour. 

All  cars  should  be  taken  in  regular  order  on  tracks.  A  foi  an 
should  not  be  allowed  to  place  men  on  a  car  out  of  their  rt  !ar 
order,  without  authority  given  by  the  general  foreman  he 
general  foreman  to  make  a  report  of  all  such  transactios  lo 
the  master  car  builder,  master  mechanic,  or  his  direct  sup.  or, 
except  as  may  be  hereafter  provided. 

Forceful  action  should  be  taken  to  prevent  the  abovt  n- 
tioned  practice,  or  one  gang  of  men  may  do  an  injustice  V:  he 
next  gang  following  them.  This  practice  is  common  with  iay 
workers  and  will  be  continued  by  men  on  piece  work  if  ■■  is 
not  closely  watched. 

The  success  of  the  system  depends  largely  on  the  storekc  ;'er, 
as  the  material  question  is  the  most  important  of  all.  Witlnuit 
an  efficient  storekeeping  department  and  thorough  co-operaijon 
of  the  storekeeper  and  foreman,  a  permanent  success  is  inijios- 
sible.  Material  must  be  in  stock  all  of  the  time,  not  pan  of 
the  time.  If  it  should  happen  that  certain  materials  an'  not 
in  stock  when  required  by  the  workmen,  the  responsibility  lor 
such  a  serious  condition  should  be  placed  where  it  belongs,  aud 
the  management  should  take  necessary  action  to  prevent  such 
a  condition  thereafter.  Extraordinary  effort  must  be  mad''  to 
keep  all  material  in  stock  at  all  times,  otherwise  piece  \\<iit 
is  an  absolute  failure. 

Proper  location  of  supply  racks  and  methods  of  hantlliiit.' 
material  from  the  storeroom,  wood-mill,  blacksmith  shop  and 
machine  shop  is  a  very  important  factor  in  the  cost  of  pi<rc 
work.  An  industrial  track  system  is  necessary  in  a  large 
repair  yard;  properly  designed  ball  bearing  traicks  may  lie 
used  to  an  advantage  in  a  small  yard.  Attention  is  callci  lo 
the  usual  delapidated  lonilition  of  trucks,  wheelbarrows,  piaiik- 
ing,  etc.  These  ronditions  usually  increase  the  labor  cost  ami 
should  be  looked  after  i)y  a  competent  man.  If  the  material 
racks  are  widely  distributed,  the  workmen  will  help  th'ni- 
selves  to  a  great  extent  and  the  cost  of  distribution  will  tje 
materially  reduced. 

The  supply  gang  should  be  carefully  organized;  a  compel'  iii 
man  put  in  charge  with  the  necessary  authority  to  see  that  liie 
men  are  prompt  to  anticipate  the  wants  of  the  workmen  nid 
treat  all  with  equal  fairness.  The  general  foreman  shoi'd 
take  particular  care  to  insure  prompt  and  courteous  treatni  :it 
of  the  supply  men  by  the  foremen  of  the  various  shops.  The 
earnings  of  the  men  depend  largely  on  the  efficiency  of  '  p 
supply  organization  and  this  fact  must  be  strongly  impre?  1 
on  the  minds  of  the  general  foreman,  shop  foreman  and  st' 
keepers,  the  foremen  should  make  it  a  practice  to  repeat*  ^ 
ask  the  men  if  they  have  the  proper  material  with  which  n 
repair  a  car.  It  is  the  duty  of  the  foreman  and  supply  men  " 
see  that  the  workmen  are  promptly  supplied  with  such  matci  ! 
as  should  i^e  delivered  and  also  see  that  the  material  ra 
or  local  storeroom  are  properly  supplied  with  such  materia 
the  men  are  required  to  proctire. 

Careful  attention  should  be  given  to  the  selection  and  ■ 
dition  of  all  tools  and  appliances  furnished  the  workmen.    1 
piece  workers  will  select  the  tools  which  will  do  the  work  ■■ 
quickest    and    will    discard    all    devices    which    are    difficult 
handle.     It    frequently   occurs   that    a    foreman    or   official 
charge  has  some  device  of  his  own  which  he  considers  the  b^ 
of  its  kind.     He  must  be  prepared  to  see  it  consigned  to  t. 
scrap   heap   if  the   workman   discovers   some   quicker   niethn 
The   workmen   will   soon   discover  that  it   pays   to  keep  thf 
saws,  chisels  and  other  tools  in  good  condition  and  the  foi 
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should  call  attention  to  this  when  he  finds  workmen  who 
!0t  understand  its  importance. 

xperience  has  taught  that  one  man  will  earn  more  when 
dng  alone  than  when  two  or  more  work  together.  The 
plan  in  order  to  reduce  the  heavy  labor  to  a  minimum  is 
lace  two  men  in  a  gang.  This  is  better  for  the  men.  It 
ossible  in  bad  weather  to  work  four  men  in  a  gang  on 
under  cover.  The  grouping  of  men  should  be  thoroughly 
M'stood  before  starting  piece  work  and  will  be  appreciated 
;he  workmen  when  they  understand  the  conditions, 
he  number  of  men  who  can  work  on  repair  tracks  to  an 
mtage  is  determined  by  the  output  of  the  machinery  and 
amount  of  track  room  available.  The  repair  track  room  is 
fr*  ;uently  used  for  storage  of  wheels  and  material  of  various 
kii.ls.  This  loss  can  be  reduced  by  careful  attention.  There 
is  a  greater  loss  by  poor  management  in  switching  tracks. 
This  is  not  necessarily  the  fault  of  the  switchman.  It  may 
be  the  fault  of  the  foreman  on  account  of  not  making  up  a 
switch  list,  showing  the  switchman  just  what  is  required.  It 
is  bad  practice  to  have  more  cars  on  a  repair  track  awaiting 
repairs  than  are  necessary.  If  a  foreman  goes  home  at  night 
and  leaves  a  track  tied  up  on  account  of  work  on  one  or  two 
cars,  he  should  be  required  to  explain.  There  is  a  large 
amount  of  car  service  lost  in  such  a  case.  A  paint  shop  will 
gicatly  facilitate  the  movement  of  cars.  Repair  tracks  which 
arc  not  covered  are  frequently  blocked  with  cars  in  bad 
weather,  waiting  for  painting. 

Time  can  also  be  saved  if  supply  men  take  the  material  in 
need  of  repairs  to  the  various  departments  promptly.  Con- 
siderable time  and  expense  may  be  saved  if  the  material  located 
in  the  material  racks  between  repair  tracks  is  charged  out,  the 
system  requiring  workmen  to  make  out  orders  on  storekeepers 
for  material  drawn  for  car  repairs  consumes  too  much  time. 
The  material  is  usually  needed  at  once  by  the  workman  and 
these  delays  reduce  his  earnings  with  a  consequent  loss  to 
the  company.  The  workman  should  not  be  made  to  make  out 
orders  for  such  material  as  he  is  required  to  procure. 

Under  the  piece  work  system  the  necessity  for  covering 
tracks  becomes  more  apparent;  storms  seriously  interfere 
with  the  earnings  of  the  men  and  the  output  of  cars  at  a  time 
when  they  are  badly  needed.  This  is  particularly  true  during 
heavy  rain  and  snow  storms  and  the  expense  of  removing  snow 
from  repair  tracks  is  heavy.  All  tracks  upon  which  heavy 
repairs  are  made  should  be  covered  with  sheds  or  shops.  The 
loss  of  car  service  from  such  conditions  is  great  and  there  is 
iilso  a  heavy  loss  in  the  various  departments  of  the  shop. 
The  whole  plant  slows  up  and  adjusts  itself  to  the  conditions 
on  the  repair  tracks.  Under  a  day  work  system  it  is  custom- 
.'1' y  to  bunch  men  up  on  cars  in  the  shop  if  one  is  available. 
iliis  plan  is  not  practicable  on  piece  work.  It  also  seriously 
interferes  with  switching.  This  is  particularly  noticeable 
'•■hen  repair  tracks  can  only  be  switched  from  one  end. 
Some  additional  suggestions  are  briefly  stated  as  follows: 
Workmen  should  be  required  to  correct  improper  work  at 
"ir  own  expense. 

Shop  rules  snould  be  strictly  inforced  under  piece  work 
^tems.  The  tendency  to  lay  off  increases  with  increased 
iiings.  Men  who  are  continually  absent  without  sufficient 
■ise  interfere  with  the  system  and  should  not  be  tolerated. 
I^iece  workers  should  not  be  placed  on  day  work  unless  ab- 
utely  necessary.  It  is  better  to  make  a  price  for  the  day 
rk  jobs. 

■Schedules  should  be  located  in  convenient  places  where  work- 
n  can  look  up  prices  at  their  convenience.  .» 

Men  working  in  gangs  should  be  taught  to  separate  as*iaTich 
possible  in  order  to  avoid  helping  each  other  when  not  nec- 
sary.  ''*■ 

•f  any  misunderstanding  arises,  it  should  be  settled  as  quick- 

as  possible. 

^"ars  should  be  properly  spaced  for  convenience  in  handling 
'!<terial  and  repairs  as  far  as  economy  will  permit. 

l-'oremen  should  be  required  to  make  all  estimates  of  car  re- 
J'irs  on  a  piece  work  basis.  Piece  work  in  all  departments 
■onld  be  introduced  slowly  in  order  to  avoid  mistakes. 


HIGHSPEED   STEEL   IN   RAILROAD  SHOPS. 


Its  Gbeat  Advantages  and  How  to  Obtain  Them. 


BY  HENBY  W.  JACOBS. 


As  a  result  of  extended  observation  and  considerable  experi- 
ence in  handling  the  new  steels  and  applying  progressive  meth- 
ods in  connection  with  them,  I  would  lay  it  down  as  a  cardinal 
principle  that  before  any  attempt  is  made  to  put  in  so  radical 
a  factor  of  increased  production  as  the  new  highspeed  steel, 
the  fullest  attention  should  be  given  to  the  machine  end  of  the 
plant,  and  to  the  methods  in  vogue  at  the  place  where  these 
steels  are  to  be  introduced.  No  amount  of  steel,  bought  out 
of  hand,  is  going  to  revolutionize  the  manner  of  doing  the 
work;  and  mere  purchase  of  expensive  grades  of  steel  will  not 


FUi.  1. — STEEL  PINION  TO  REPLACE  CAST-IBON  ONE   IN  COACH  WHEEL 

LATHE. 

cheapen  the  cost  of  production.  Even  if  the  new  tools  are  be- 
ing introduced  by  men  who  understand  them  thoroughly  and 
who  exercise  energy  in  applying  them  to  practical  work,  the 
result  will  not  always  be  up  to  expectations,  and  a  host  of  un- 
suspected and  discouraging  evils  will  be' brought  in 

In  the  first  place,  the  majority  of  machine  tools  in  railroad 
shops  to-day  are  not  designed  or  built  to  stand  the  service  that 
the  highspeed  steel  would  demand  of  them.  To  introduce  these 
steels  in  the  ordinary  course  of  events  will  often  prove  dis- 
astrous to  the  machines   (Fig.  1).  if  these  are  speeded  up  or 


KUi.      2. STE.\DY   REST.   RKDESItiNED   J'OB  HEAVY   Cl'TTlNO    SERVICE. 

worked  with  heavy  cuts,  unless  proper  safeguards  are  taken. 
The  depreciation  rate  becomes  much  greater  under  the  new 
condition  than  under  the  old;  but  with  proper  management  it 
will  be  found  profitable  to  do  this  when  the  increased  produc- 
tion capacity  is  realized. 

The  most  difficult  factor  to  deal  with,  however,  when  there 
is  not.  the  whetting  of  competition  (as  in  the  case  of  commer- 
cial shops)  to  force  the  management  to  be  vigorous  in  prose- 
cuting improved  methods,  is  the  attitude  of  the  men.  who  have 
grown  used  to  the  old  ways,  and  who  view  with  hostility  and 
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FKi.    5. — S?IaP    ring    MILLING    MACHINE.       WHAT    A    MACHINE    FOBE- 
MAN   WILL   DO   WHEN   ENCOUBAGED. 


FIG.   6. — EXTENDED    PISTON    BODS. 
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i)icion  any  innovation  of  this  character.  Unless  a  Director 
Methods  or  Demonstrator  is  employed,  whose  special  duty 
>  not  only  to  direct  how  the  tools  shall  be  made  and  used, 
also  to  keep  the  men  up  to  the  new  cuts  and  speeds,  the 
it  majority  of  the  men  will  be  most  loath  to  maintain  the 
teased  pace  that  the  new  steel  necessitates  in  order  to  be 
-aying  proposition.  To  get  around  this  difficulty  the  writer 
found  it  an  excellent  plan:  First,  to  examine  the  machines 
to  their  capability  of  standing  the  increased  service,  to 
iiedy  what  defects  might  be  found  (Fig.  2).  Then  imme- 
I  iiely  to  increase  the  speeds,  by  changes  in  pulley  sizes  on 
i  rh  main  and  countershafts,  so  as  to  have  the  machines  in 
-  iieral  running  at  a  rate  of  speed  much  above  that  used  with 
•    -  older  tool  steels. 

These  speed  increases  may  vary  from  30  per  cent,  to  over 
2iii  per  cent,  above  the  original  speed.  They  are  not  attained 
iiy  one  jump,  but  by  a  succession  of  judicious  increases,  gradu- 
ally getting  the  men  used  to  the  higher  speed,  to  a  busier  hum 
L'l  pulleys  and  machines,  to  a  greater  rapidity  in  turning  out 
I  he  work.  By  making  these  changes  (Fig.  3  and  Fig.  3a)  and 
HI  the  same  time  following  up  the  matter  of  proper  use  of  cut- 
ting tools,  with  proper  feeds  and  cuts,  the  men  are  induced, 
almost  unconsciously,  to  fall  in  line  with  the  new  methods. 
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methods,  and  it  be  shown  from  time  to  time,  by  personal  talks 
with  the  more  influential  foremen,  and  in  other  ways,  that 
these  innovations  are  no  mere  vagaries  of  an  unpractical  man 
who  is  only  "on  trial,"  the  progress  of  improvements  will  be 
hampered  at  every  turn.  Moreover,  as  the  chief  attention  of 
the  demonstrator  will  be  required  in  the  shop  so  as  to  keep 
the  new  methods  moving,  he  should  be  afforded  the  use,  when 
necessary,  of  draughtsman  and  stenographer,  as  it  will  not  pay 
to  have  him  spend  his  time  over  the  drawing  board,  or  in 
writing  out.  longhand,  whatever  communications  he  needs  to 
make. 

These  are  the  main  points  to  be  considered  in  the  introduc- 
tion of  the  new  alloy  steel  tools,  or  rather  the  obstacles  to 
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M<;.     9. — .SKCTIOX     SHOWIXC.     METAL    REMOVF.D      (IN     BLACK)      FROM 

KOl'dH   FOR(iIX(i. 


FIG.   10. — TOOL  HOLUKR  I'X>B  UlGll  Sl'KEI)  1XK>L.      LOWEK  VIEW   SHOWS 
POSITION   OF   BOUGllIXG    TOOL. 


One  very  essential  point,  which  should  not  be  overlooked,  is 
I  hat  every  tool  of  the  older  steels  should  be  withdrawn  from 
the  shop  entirely,  and  highspeed  tools  substituted,  so  as  to 
prevent  any  tendency  to  cling  to  the  old  ways  of  doing  things 

•  Fig.  4). 

Not  only  do  the  mechanics  object  to  innovations,  but  the 
gang  foremen,  foremen,  and  general  foremen  even,  do  not  ac- 

•  ustom  themselves  readily  to  the  new  conditions.  For  it  must 
be  remembered  that  the  foreman  of  a  shop,  more  particularly 
of  a  railroad  shop,  has  so  many  duties  devolving  upon  him 
I  hat  he  does  not,  as  a  rule,  have  sufficient  time  for  looking 
after  a  new  move  of  this  kind.  The  introduction  should,  there- 
tore,  be  in  the  hands  of  a  man  whose  whole  time  can  be  de- 
voted to  the  handling  of  the  new  tools.  This  man  should  be  a 
thorough  mechanic,  well  informed  as  to  the  care  and  working 
of  these  steels,  and  of  sufficient  inventive  ability  to  devise 
quick  methods  and  ways  of  economizing  work.  He  should  also 
possess  the  knack  of  being  able  to  get  along  with  the  work- 
man with  a  minimum  amount  of  friction,  for  the  attitude  of 
hostility  before  mentioned  is  never  so  much  in  evidence  as 
when  the  man  who  is  responsible  for  these  changes  is  actively 
engaged.  And  he  should  stimulate  the  foremen  with  whom  he 
is  working,  to  advance  ideas,  such  as  that  shown  in  Fig.  5  (for 
which  fuii  credit  is  given  when  successful),  even  to  a  spirit 
of  rivalry  with  himself  in  the  introduction  of  time-savers. 

Yet  the  individual  capacity  and"  tact  of  this  demonstrator 
will  not  alone  meet  the  problem.  Unless  full  tupport  is  given 
hy  the  superintendent  of  motive  power  himself,  unless  it  be 
well  understood  that  he  intends  making  a  success  of  the  new 


which  chief  attention  must  be  given  and  Which  must  be  over- 
come before  any  permanently  beneficial  results  can  be  obtained. 
As  to  the  results  themselves,  no  better  evidence  may  be  given 
of  what  can  be  accomplished  than  to  cite  examples  of  what  has 
been  done  in  a  shop  where  these  principles  have  been  adhered 
to.  When  the  new  steel  tools  were  first  announc-ed  extensive 
tests  were  made  in  this  shop  of  all  brands  that  could  be  se- 
cured, and  steps  were  taken  to  secure  a  man  who  could  direct 
their  introduction.  While,  of  course,  the  superintendt  nt  of 
motive  power  could  not  devote  time  and  attention  to  each  little 
detail,  yet  he  directs  iif  a  large  and  farsighted  way  the  lines 
it  would  pay  best  to  follow,  and  it  must  be  acknowledged  that 
without  his  interest  no  such  degree  of  success  could  be  at- 
tained. I  need  only  add  that  the  cases  that  follow  are  not 
special  record  ones  (as  was  that  of  turning  a  pair  of  68  in. 
driver  tires  in  one  hour  and  31  minutes),  but  are  typical  of 
everyday  performance.  The  same  character  of  results  has 
been  attained  in  hundreds  of  other  such  jobs. 

ExTEXDKi)  Plstox  Roo.s. — These  rods  (Fig.  6)  were  rough 
forged  in  the  blacksmith  shop.  The  time  for  complete  turn- 
ing, threading,  fitting,  etc..  under  the  old  conditions,  was  14 
hours.  When  the  new  steels  were  put  in.  the  man  on  this 
work  was  supplied  with  an  outfit  of  tools  and  instructed  to 
get  the  most  he  could  out  of  them.  The  l>est  time  he  made 
was  12  hours,  but  even  this  did  not  always  keep  up  when  the 
man  was  left  to  his  own  resources.  This  reduction  in  time 
was  obtained  by  using  a  faster  step  on  the  cone  pulley,  and 
by  increase  in  the  depth  of  cut.  However,  as  it  was  rather  in- 
convenient to  make  the  belt  changes,  the  man  preferred  to  run 
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lii   tools,   with    pro|)er   feeds  and   cuts,   the   men   are  in<Uiced. 

iinsi    Miiconscioiisly.   to   fall    in    line   with   the   new    methods. 


beifmg,  Hor  h   and  iiii  ^:. 
Cldjus*rnents 


-^:-\:,m 


OS 


-u  *€5 


straight  Rough 

Turning 


Old  Conditions. 


BO  Minu'-eb  !    10  Minutes. 


New  Conditions:' 
-..-     v  WAJ.   7. 


--.■_L_L.-.t-^^ 


ineiho'K  Jatidi  fit  lie  Rhown  from  fini*'  ip  liiiu'f'by  |»ertojial  talks 
with  the  more  infltienlial  forenjeiu  aii«l  iq  oUier  ways,  that 
these  innovations  art-  no  mere  vagaries  of  an  uupraciical  man 
who  is  only  "on  trial."  the  progivss  of  imjiroveuienis  will  lx» 
harupered  at  every  turn.  Moreover,  as  tlie  chief  attention  of 
the  detuonsirator  will  l>e  required  in  the  «ho|i  so  as  to  keep 
the  new  methotls  moving,  he  should  J)e  afforded  the  ase.  when 
necessary,  of  draughtsman  and  stenographer."  as  it  will  not  pay 
to  have  him  spend  his  lime  over  the  drawing  boai<f.  or  in 
writiii.i;  out.  longhand,  wliaiever  <omn)unicat ions  he  needs  lp 
make.  •;:•'■ 

These  are  th«^  main  points  to  i)e  vonsidwea  in  tiie  introilu*'- 
tion   of  the  new  alloy  steel..ttior8,,p.n  rathef  the  oli8tacl«B  to 


fclCi..  S,;--H  RXI .\V  ^^T.KMW?  IM?<:iln'<    IW»l»s 


y.^«rSlllluN      S1IUW1N<.      MKTAI,     UK.MOVKK      (1\      Itl   \(   K  >      FROM 

icoi  till  ittU(a.\<i. 


Hii.  lU.-r'l'OdiL  JiMiiiii;  I  uij  UK. 11  .siM.i.i>   HMJi.     ia»W>j{  vittt'  silnWh 
iti.slllo.N  ot   JUoi'i.mvt.    iiMii. 


Une5j«/j/  r.sNrnlixl  itoiiil.  which  should  not  l)e  overlooked,  is 
iiat  every  tool  of  the  older  steels  shouhi  be  withdrawn  fr()m 
he  sliop  entirely,  and  higlispeed  tools  substituted,  so  as  to 
I'vent  any  tendency  to  cling  to  the  old  ways  of  doing  things 

•■■'«■    it-  vSV^'^'S- 

.Not    only   do   the  mechaivics   object   to   innovations,    but    the 

^iitig  foremen,  foremen,  and  general  foremen  even,  do  not   ac- 

ii>tom  ihemst'lves  readily  to  the  new  conditions.     For  it  mui*t 

'•  reinemlKM-ed  that  the  foreman  of  a  shop,  more  parti<-ularly 

t   a   railroad  shop,  has  so  many   duties  devolving   upon    him 

tiat   lie  does  not.  as  a   rule,   have  sutficieni    time  for   looking 

liter  a  new  move  of  this  kind.    The  introduction  shouhi.  there- 

"le.  ])(>  in  the  hands  of  a  man   whose  whole  time  can  be  de- 

•  'iicd  to  the  handling  of  the  new  tools.     This  njan  should  he  a 

hujou!.;]!  niecbanit  .  well  informed  as  to  the  care  and  working 

•t    ih.s«'   steels,   and    of   suffi(  lent    inventive   ability    to    devise 

luick  methods  and  ways  of  e<-onomizing  work.    He  should  also 

Ijosxess  the  knack  of  being  able  to  get  along  with  the  work- 

niaii  with  a  minimum  amount   of  friction,  for  the  attittide  of 

'lostility    iH'fore   mentioned    is   never   so   much    in    evidence   as 

vlxn  the  man  who  is  responsi!)le  for  these  changes  is  at  tively 

"iigagefl.    An<i  he  should  stimulate  the  foremen  with  whom  he 

■<  working,  to  ad\-anee  ideas,  such  as  that  shown  in  Fig.  5  (for 

^vhich   fuii  credit   is  given   when  sucressful).  even   lo  a  spirit 

''•'  rivalry  with  himself  in  tlie  introduction  of  time-.savers. 

Vet  the  individual  capacity  and  tact  of  this  demonstrator 
^vill  not  alone  meet  the  problem.  Unless  full  J.itpport  is  given 
'<y  the  superintendent  of  motive  power  himself,  unless  it  be 
^vcll  under.sttK)d  that  he  i« lends  making  a  success  of  the  new 


which  chief  attention  musi  be  gi.veu  and  which  Infiust  i^-^i'C^- 
<ome  before  any  p<  rnianently  beneficial  restilts  can  Ix-  obiained 
As  to  the  resullf^  themselves,  no  Ixtler  evidence  may  be  given 
of  what  can  be  ac<-omplislied  than  to  cite  examples  of  what  has 
been  done  in  a  shop  where  these  priti<ii»ies  nav**  i>eeu  adhered 
to.  When  tlie  new  steel  tools  wer(>  fiist  annoiint-ed  extens=ive 
tests  were  madP  in  this  shop  of  all  bramls  that  <<>ttld  he  .se- 
cure<l,  and  steiis  were  taken  to  secur*^  a. man  who  could  direct 
their  Introtluciion.  While,  of  eourse.-lrtije  sxtperiuteniUnt  of 
motive  power  could  not  devote  time  ami  attention  (o  ea<h  little 
detail,  yet  h«'  diiccis  in  a  large  ami  faisiuhtcd  way  the  lin»'s 
it  would  jiay  best  to  follow,  and  it  must  be  acknowledged  that 
without  his  interest  no  stich  .<l««ce^  of.  sncvt'ss  eouM  lie  at- 
tained. 1  need  only  add  that  tfi*  <'ases  that  follow  me  not 
s|)ecial  HH-ord  ones  tas  was  that  of  trirniiig  a  pair  «)f  «)N  in. 
driver  tires  in  one  hour  and  ol  minutcsi,  but.  are  typi<al  of 
everyilay  perfoi  luatice.  The  same  «haracter  of  results  has 
been  attained  in  hundreds  of  other  sneJi  j«)bs 

Kxtkm»f:j»    TMsr(»\    Koi»..-  These  fods    (Fig.    ♦;  i    were    rough 


Kxtkm»f:j»    risr(»\    i 
forged   in  Nie  blackst 


vinith  shop.  The  lime  for  complete  ttirn- 
ing.  ihjvading,  titling,  etc..  under  the  ol<l  ctuidiiions,  was  14 
hours.     When  the  new  steels  W(^^  in.  the  man  on  this 

work  Was  suppHe.l  with  an  outfit  of  tooLs  an<i  instructed  tA 
get  the  most  he  could  otii  of  them.  Th*-  l>es(  tih»e  he  made 
was  IL'  h()>*rs.  but  even  this  did  not  always  keep  up  when  the 
man  was  left  to  his  own  resources.  This  reduction  in  time 
was  obtained  by  using  a  faster  st^p  ^ijrt  Ttli^.  f«ne  pullej',  and 
by  increase  in  the  <lepth  of  cut.  However,  as  it  was  ratlier  in- 
convenient to  make  the  Im'U  4;hiUiges.  the  mrtii  pref.Ti<.i!  to  iiin 
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at  a  slower  rate.  The  matter  was  then  taken  hold  of  by  the 
demonstrator  and  a  number  of  changes  were  made.  First, 
the  work  was  divided  between  two  lathes,  one  for  rough  turn- 
ing and  one  for  finishing.  The  lathe  for  rough  turning  was  an 
old  one,  but  was  put  in  shape,  fitted  with  steady  rests  (see  Figs. 
2  and  8),  etc.,  and  adapted  for  turning  roughly  to  within  1-32 
in.  of  finished  size.  The  pulleys  on  main  and  countershafts 
were  changed,  making  a  speed  increase  of  from  140  to  320 
r.  p.  m.  This  maintained  the  higher  turning  speed  even  on  the 
lower  cone  pulley  step.    A  second-year  apprentice  was  used  on 


FIG.   11. TO<JI.  IIOI-DKR  KOR  USE  OX  WHEEL  L.VTUES   .\ND  SOLID  TOOLS 

DISI'L.VCED   BY   S.\.MK. 

"a**  AKD   "\" TOOL  JI«)LI)KK    AM)  U.VIS   SIZES  Of  KOI  (jllI.Xc;    TOOL. 

"6"  AND  "b" TOOL  HOLDER  .V>D  BAB  SIZES  OF  FLANGING  TOOLS. 

"C" — T«X)L  HOLDER  PROPER. 


FUi.  13. POWEB  INCREASE  ON  PLA.NEB.      10   H.P.   TO   20  H.P. 

this  part  of  the  work,  replacing  the  more  conservative  machin- 
ist, and  he  was  induced  to  use  the  higher  step  at  the  cone  pulley. 
The  peripheral  speed  of  the  work  was  thereby  changed  from 
20  ft.  to  65  ft.  per  minute.  On  rough  turning  the  depth  of  cut 
was  doubled,  thus  finishing  a  rod  with  only  one  heavy  rough- 
ing cut  instead  of  two.  The  feed  was  increased  from  1-16  in.  to 
5-32  in.    The  total  time  of  rough  turning  under  the  new  condi- 


tions was,  therefore. 


or  about  l-16th  of  the  for- 


3%  X  2  X  2% 
mer  time.     This  is  for  actual  rough  cutting.     The  former  time 
of  complete  rough-turning  was  two  hours  and  fifteen  minutes, 
to  which  must  be  added  one  hour  and  three-quarters  for  set- 


ting work,  etc.  Under  the  new  conditions,  although  the  ar 
rough  cutting  time  was  reduced  to  about  ten  minutes,  the  . 
plete  time  of  rough  turning  was  one  hour  and  a  half,  the 
ditional  hour  and  twenty  minutes  being  the  sum  of  all 
times  necessary  to  turn  the  rod  end  for  end,  apply  and  t 
down  chucKs  and  uogs,  rough  turning  taper  and  collar,  thr. 


4 1 


Flti.    12. — PULLEY    IXCKEASE   OX    PLANER. 


FIG.    14. — PLANER   EQUIPPED   FOR   HIGH    SPEED   WORK. 


FIG.  15. — BLUE  CHIPS  FROM  PLAN£R  SHOWN  IN  FIU.   14. 

ing,  grinding  tools,  etc.  In  other  words,  the  ratio  of  cutting 
time  to  total  time  was  greatly  reduced.  The  black  line  dia- 
gram. Fig.  7,  illustrates  where  the  saving  was  effected. 

In  the  finishing  process  similar  methods  were  employed, 
with  similarly  gratifying  results,  although  here  the 
principal  time  savings  were  by  methods  and  not  by  high 
speed  steel,  so  that,  all  in  all,  the  time  reduction  of  six  to  seven 
hours  on  this  one  job  (see  Fig.  9)  was  due  as  much  to  intelli- 
gent modification  of  the  conditions  under  which  the  new  steels 
were  to  act  as  to  the  steels  themselves. 

Coach  Wheel  Tires.— Another  example  is  that  of  the  time 
on  one  pair  of  steel  tired  coach  wheels,  where  a  reduction  was 
made  from  five  hours  to  one  hour.    As  in  the  previous  case,  in- 
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,,,. ».'  in  pulleys,  thus  pernmnently  increasing  wheel  lathe 
^l,('.  (I,  and  other  changes,  such  as  special  designs  of  tool  hold- 
ers (see  Figs.  10  and  11),  substitution  of  forged  steel  pinions 
)()i  i  ast  iJ'on  (see  Fig.  1),  so  the  machine  could  stand  the  in- 
ii'.  '-ed  strain  were  all  instrumental  in  accomplishing  the 
ill     i  ed  results. 

\.\KKS. — Speed  increases  were  made  in  the  principal 
pi,  ,ers  up  to  a  cut  of  over  50  ft.  per  minute,  or  the  limit 
ucu'r  this  heavy  work  of  the  tools.  One  result  of  this  change 
Is  :  close  approach  of  the  reverse  speed  to  that  of  the  cut,  as 
IK  ily  the  limit  of  the  machine's  capacity  to  overcome  the 
in  I  la  of  the  table  is  reached  under  the  changed  conditions, 
p.    .  12  to  15  illustrate  improvements  in  planer  practice. 

;  space  permitted  numerous  other  instances  could  be  cited, 
al  aken  from  actual  shop  practice,  such  as  turning  eccentrics, 
(\;iiuler  bushings,  car  axles,  planing  shoes  and  wedges,  etc. 
Tli'  time  on  all  these  was  reduced  from  one-half  to  one-eighth 
ot  iormer  time.  The  average  increase,  based  on  actual  output, 
ani  the  difference  in  weight  of  metal  removed  was: 

Cast  iron 120  per  cent. 

Steel  150  per  cent. 

Good,  clean  wrought  iron 175  per  cent. 

COKCLISION8. 

Ill  conclusion  I  can  but  repeat  that  the  buying  of  high- 
.^|i.  c(l  steel  is  of  little  use  unless  progressive  methods  of  ap- 
jiliration  in  actual  work  are  employed  to  effect  real  reduction  in. 
((1^1,  which  is  the  final  and  only  test  in  the  question.  In  order 
Id  introduce  these  methods  it  is  always  better  policy  to  bring 
iiiin  each  shop  a  man  who  has  not  been  brought  up  in  the 
riHditions  of  the  place,  and  have  him  make  the  changes,  the 
piissibility  of  which  would  not  be  seen  as  rapidly  by  one  too 
n>.(l  to  the  older  conditions.  A  local  demonstrator  should  re- 
p.ii  1  direct  to  the  superintendent  of  shops,  or  where  there  is  no 
sii.h  position,' to  the  division  master  mechanic,  so  that  he  will 
luive  sufficient  authority  behind  him  to  carry  out  his  plans, 
;i!iii  so  tnat  general  and  important  interests  may  not  be  sacri- 
li  0  i  to  local  and  individual  preferences,  if  there  were  a  gen- 
•lal  demonstrator  for  an  entire  railroad  system,  the  local 
il'  nionstrator  should  report  to  him,  and  he  in  turn  direct  to 
ili'^  highest  authority  in  control  of  the  different  shops,  the 
>^iil)erintendent  of  motive  power.  Of  course,  upon  the  latter 
P'Tson  the  ultimate  success  or  failure  of  an  enterprise  of  this 
liiid  must  rest.  So  far  as  I  know,  Mr.  W.  R.  McKeen,  Jr.,  of 
til"  Union  Pacific,  has  been  the  only,  or  at  least  the  first,  super- 
i;  K-ndent  of  motive  power  who  has  had  the  temerity  to  create 
:i  position  of  this  kind,  and  who  has  used  the  force  to  drive 
!  s  purpose  home.  That  he  has  been  amply  justified  is  ad- 
-  itted  by  all  who  have  had  the  opportunity  to  see  the  results 
•omplished  in  the  shops  on  his  system,  not  alone  in  the  new 
'  "iiaha  shops,  but  also  in  the  redistribution  of  work  among  all 
'■  shops,  made  possible  by  the  increased  capacity  and  con- 
fitration  of  manufacture  in  the  main  shops,  and  in  the 
onomies  effected  by  restricting  the  smaller  and  less  well 
'lipped  points  to  repairs  requiring  light  machine  work  only. 


ALTERNATING    CURRENT    MOTOR   FOR   ELECTRIC 

CARS. 


\u    important    development    in    electric    car    motors    which 

omises  to  materially  decrease  the  cost  of  the  installation 

'd  operation  of  interurban  electric  lines,  and  that  will  prob- 

•y  be  a  large  factor  in  solving  the  problem  of  applying  elec- 

;*ity  to  certain  parts  of  steam  railroads,  has  just  been  made 

the  General    Electric   Company  at   Schenectady.     On   the 

illston  extension  of  the  Schenectady  Railroad  Company  is 

''ar  in  regular  service  operated  by  single  phase  alternating 

i>"ent  motors.    Three-phase  alternating  current  motors  have 

•'•1  used  for  this  purpose  in  Eui-ope,  but  on  account  of  the 

-litations  of  the  multipolar  induction  motor  have  never  been 

'•ipted  here,  and  this  is  the  first  instance  in  this  country  of 

car  being  operated   in   regular   service  by  alternating  cur- 

nt  motors. 


Of  still  greater  importance,  however,  is  the  fact  that  the 
motor,  whicli  is  of  the  "compensated"  type,  so  called  be<-ause 
of  the  character  of  the  field  winding,  wliich  fully  neutralizes 
or  compensates  for  the  armature  reaction.  <*an  be  operated 
equally  well  with  eJtiier  dired  or  alternating  current.  On 
the  Schenectady  line  the  car  is  operated  through  the  city  lor 
3.9  miles  on  a  600-volt  direct  current  trolley  and  through  the 
country  for  11.6  miles  on  a  2,000-volt  alternating  current  trol- 
ley. Change  from  one  system  to  the  other  is  made  by  shifting 
the  trolley,  which  can  be  done  while  the  car  is  running  at  a 
considerable  speed,  and  the  car  starts,  runs  or  stops  equally 
well  with  either  system. 

In  the  cities  it  is  necessary  to  use  a  comparatively  low  volt- 
age direct  current  because  of  the  danger  from  falling  wires, 
etc.,  and  for  a  long  system  the  cost  of  the  copper  for  trans- 
mitting this  low  voltage  current  becomes  a  serious  one.  Wi',h 
this  new  motor  a  high  voltage  alternating  current  can  be  used 
in  the  suburban  and  country  districts  and  the  cost  of  copper 
wire  can  thus  be  greatly  reduced.  A  transformer  carried 
under  the  car  reduces  this  high  voltage  current  to  the  poten- 
tial required  by  the  motors.  The  first  cost  of  the  power  houses 
and  the  operation  expense  will  also  oe  reduced,  for  at  pres- 
ent the  larger  installations  are  usually  equipped  with  alternat- 
ing current  generators  which  require  rotary  converters  Of 
other  commutating  devices  for  changing  the  alternating  cur- 
rent to  a  suitable  direct  current. 


FAST  RUN  ON  THE  READING. 


The  Reading's  60-minute  Atlantic  City  flyer,  scheduled  to 
leave  Chestnut  street,  Philadelphia,  at  3:40  p.  m.,  and  to  arrive 
at  Atlantic  City  at  4:40  p.  m.,  last  Thursday,  July  21st.  not 
only  broke  its  own  record,  but  established  a  new  high-speed 
record  for  scheduled  passenger  trains.  The  distance  between 
Kaighn's    Point,    Camden    and    Atlantic    City,    55.5    miles,    waS 

made  in  42  minutes,  the  speed  for  the  entire  distance  being 
equivalent  to  77.4  miles  per  hour. 

To  accomplish  this,  very  high  speeds  were  made  over  por- 
tions of  the  run  but  as  the  train  sheet  record,  presumably 
taken  from  different  timepieces,  is  the  only  one  available,  no 
attempt  will  be  made  to  give  maximum  speeds. 

Train  No.  25  was  the  first  of  the  60-minute  flyers  between 
Philadelphia  and  Atlantic  City,  and  made  its  initial  run  on 
July  2,  1897.  This  was  an  innovation  in  fast  scheduled  run- 
ning to  Atlantic  City,  and  the  remarkable  record  attained  by 
the  train  in  July  and  August  of  that  year,  the  two  months 
it  was  in  service,  attracted  attention  not  only  at  home  but 
abroad.  The  train  during  its  first  season  distinguished  itself 
for  going  into  Atlantic  City  from  2  to  4  minutes  ahead  of 
schedule,  and  not  once  during  the  season  did  it  arrive  behind 
time.  This  year's  best  record  was  on  July  14th,  when  the  run 
of  55  Vi  miles  was  made  in  46^  minutes,  an  average  of  71.6 
miles  per  hour. 

On  August  5,  1898,  the  train  made  its  record,  which  remained 
unbroken  until  July  21  of  this  year.  On  that  day  the  train 
left  Kaighn's  Point  at  3:51  p.  m.,  one  minute  late,  and  pulled 
into  Atlantic  City  at  4:36i4,  3%  minutes  ahead  of  schedule, 
having  made  the  run  in  44%  minutes,  the  speed  for  the  entire 
distance  having  been  equal  to  74.4  miles  an  hour. 

An  account  of  a  regular  run  of  this  train  made  in  August 
1898,  with  mile  post  timing  taken  by  the  editor  of  this  journal, 
was  printed  in  the  October  number  of  1898,  page  341. 


Two  HiNi»iu-:i»  .\M)  FoRTV-FivK  Mii.Ks  WiTiroiT  .\  Stop. — Two 
regular  daily  runs  of  this  distance  without  an  intermediate 
stop  have  been  inaugurated  by  the  Great  Western  Railway  of 
England,  between  Ix>ndon  and  Plymouth,  the  time  card  speed 
being  55.6  m.p.h.  According  to  The  Engineer,  the  trains  weigh 
about  160  tons  behind  the  tender.  In  a  preliminary  run  such 
a  train  was  forced  into  a  speed  of  GO  m.p.h.  at  the  end  of  the 
third  mile  from  the  start. 


lar. 
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;ii  ii  sinwi  I  tail  Tlio  iimttor  was  tlum  taU<Mi  hold  ol  l)y  the 
iiciiiui)»ti-al<M'  anil  a  niiiiilier  uf  tliaiiKes  were  made.  Fiisl, 
till'  work  was  divided  l)»'i\v<'»'ii  two  lathes,  one  for  rough  turn- 
\iiii  and  oil*'  lor  tiiiishiiij^.  Tlic  lath*-  lor  roujjjli  turning  was  au 
old  on*',  hut  was  |)iii  in  .shape,  fitted  with  steady  rests  (see  Figs. 
U  and  Si,  ett'.,an!il  adapt e<l  for  turnin*;  rouijhiy  to  within  1-32 
in.  of  finished  siz«'.  Th»'  [luUeys  on  main  and  <(Mintfrshafts 
were  tlian;4<'d.  niakin^  a  speed  inrreasc  of  from  14U  to  320 
r.  p.  m.  This  maintained  ilie  hiiihei'  turning  speed  even  on  the 
l(iWMr.<-qh<>"pn|ley  sif^Pi    A"fi©t*<3nd  year  apprentice  was  u.st  d  mi 
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in..     II.         luoi.  ItoriH  i;    l>>|;    i    -I     ii\    \\  III.KI     1  Allll.^     \  M  i   >l  >l  I U    10<  t| 

I'l-IM    \(  Kt>  BY    H.VMl  . 

■■'/  ■    A.M.       v' — ^^TPOUjTi  li<>i  UKU   .\\H  HM{   sl/.K.S  HI     i;i  il  (,  |l  |  \(,     Mini.. 

■f)"  WO  "n*'— Torn,  111(1  jiKu  \\i»  ii.vr  sizk.s  or  h.\\(.in<.  tuoi  >. 
I  ■■     luui.  iio:.iii:u  I'Uoi'Ki:. 


n«i.  r3.-^iH)W>:«  iscuK.vsK  ox  ri-wii;      lo  ii.i-  n.t  20  ii.i'. 

this  pail  of  I  In-  wDiK,  itplacing  the  more  conservaiive  machin- 
ist. ai»d  he  was  induced  to  use  the  higlier  step  at  the  cone  pulley. 
The  peripheral  speed  of  th*-  work  was  ilierehy  changed  from 
L'o  ri.  to  ♦ii  ft.  per  minute.  On  rough  turning  the  deptli  of  cut 
was  doubled,  thus  tinisliin.u  a  rod  with  only  one  hejivy  rough- 
ing eni  instead  of  two.  The  feed  was  increased  from  1-U!  in.  to 
.'.-.'>L'  in.     The  total  time  of  lough  turning  under  the  new  condi- 

1 

tions  was.  iheretore. or  about  1-lf.tli  of  the  for- 

3»4X2X2i/. 
nier  lime.     This  is  for  art unl  rough  cutting.     The  former  time 
ttf  romplete  rough-turning  was  two  honis  and  fifteen  minutes, 
to  which   must  he  added  one  hour  ami   Ihree-quarters  for  sel- 


ling worlt,  et«-.  Under  the  new  conditions,  ulthough  the  ,i 
rough  lUtting  lime  was  reduce^  I o  about  ten  niitiiitrs.  th,- 
pleie  lime  of  rough  inriiing  was  one  hour  and  a  half,  ti, 
ditional  hour  and  twenty  minutes  being  the  sum  of  a 
times  necessary  to  turn  the  rod  end  for  end,  apply  and 
down  chncKS  and  dOgs,  rough  turning  taper  and  collar,  ii. 


IK.,      ilj.  — I'llll^      |V<i:i.\SK    ON      |-l.A\Ki; 


in.     It.  -I'l  WKK  1  <;'  "TI  11  mi:  iin.ii   si-kkd  woi;k. 


KHi.   ir>. — ni.l  K  t  lllrs   llHt.M    I'L.WKK   slluW.V    IN   KMJ;   14. 

iug,  grinding  tools,  etc.  In  other  words,  the  KtUu  of  ciiliin- 
tinie  tr>  total  time  was  greatly  reduced.  The  !da<k  line  dia 
gram.  Fig.  7.  illustrates  where  the  saving  was  effected. 

In  the  finishing  process  similar  metliods  were  employed, 
witli  similarly  gratifying  results,  although  here  tli' 
principal  time  .savings  were  by  methods  and  not  by  higli 
speed  steel,  so  that,  all  in  all,  the  time  reduction  of  six  to  sevci. 
hoiiis  on  this  one  job  (see  Fig.  !>)  was  due  as  much  to  intelli 
«ent  modification  of  the  conditions  iindei-  which  the  uew  ste<Ms 
were  to  act    as  to  the  steels  themselves. 

C«).\rii  W'liKKi.  Tints. — Another  example  is  that  of  the  tini' 
on  one  pair  of  steel  tired  coach  wheels,  where  a  reduction  wa> 
made  fiom  five  hoiirs  to  one  hour.     As  in  the  previous  case,  iu 


«!»:«,  r.Mj4. 


A'MKIMCAX    K\(J[XKI:R   ANI)   ]{A11J{()AI)  JOl'UXAI.. 


.     Ill    jiiillfvs,    iliiis    lu'tiiiunriii  ly    iiurcjisiuK    win  il    l;iiii<- 

vjitiil Dtli*'!*  «lianK<'«,  such  as  special  th-sisiis  of  looi  liold- 

i    Ki^s.  in  ;iii>l    111.  siilistilutioii  of  forged  ste.-l   iiininiiH 

■  I    iron   (see  Fig.  U.  so  llie  iiia<liine  roiiM  .siuini  ihe  iii- 
il    sUrtin     were   all    iuHtninieuial    iii  .aeeoniplishing  .the.. 
il  results.  '•■":'       :■'■■■      "'  ■■;■.'. 

,  M  i;s.-- Speed    liiereaSes    Were     iiiaiie     in      the     priiuripal 
i>f  tip  to  a  eul  Jot  over  'lO  ft.   per  iiiinute,  or  the   limit 
this  ilea vy  work    t)f  the  tools.     On»'  result  of  this  ehange 
lose  ajipioai-h  of  tlje  reverse  siieed  to  that  of  the  cut,  as 
.    I  lie   liiiiii   of  the   machine's  capacity  to  x>vereoiMe  the 
,1   oi    I  lie  I  aide  is  reached   under  the  changed  conditions. 
12  to   l-"»  ilhisiiate  ini)iro> ciikmiIs  in  |daner  jnactice. 
-itijce  pr  rniiiied  iiuiiier<)ii.s  other  instances  could  be  cited, 
.<  ti  iiom  aettial  shop  practice,  sinh  as  turning  eccentrjes, 
:i  1    liiisliings,  car  a.\les.   planing  shoes  and    wedges,  ielc. 
iine  on  all  these  was  reducf'd  from  one-haU"  to  oue-eight!i 
iner  time.     Tlie  average  increase,  based  on  actual  output, 
lie  iliffereiice  in  weight  tit'  metal  removed  was:  ■./ 

t'af-i  iron  . . . . /;:'i.;.v^;.Vi^v.-.;i^^*.  .120  |>er  cent. 

Steel   ,-i;;v;..i\^.;  i;j\>i/.150  pjef  cent. 

(Jood.  clean  wrought  \ron;~:,yfj^..tl«p^ 

roXtivt  siox'jSi 

I  (imliisiou    I    can    but    icpeat    lliat    th«'    buying    of    liigh- 
I  Kteel  is  (»f  little  tise   unli'ss  progressive  meihoils  of  ap=, 
lion.iH  a«tiial  work  are  emjiloyed  to  I'lTeet  real  reduction  in  / 

v\lii(li  is  ihc  final  ami  <mly  t«st  in  the  cpiestion.  In  ordei* 
Modiice  these  lueihoijs  it  is  always  Iw^ter  policy  to  bring 
cm  h  shop  a  man  who  has  not  been  brought  up  in  the 
lion^  of  tile  i»la(e.  and  have  him  make  the  changes,  the 
liility  .of  ;wrhieh  ,w<>iil(i  not  Jii«»  :seen  as  rapidly   by  one  too,' 

lo  tire  oUlej'  Jonditions.     A  Itxral denumsirator  should  re- 

■  iiifct  to  tht.- -supcrinieiuieni  of  siuiji.s.  or  wticre  there  is  jio 
Itosiiion.io  the  diyisjon  master  meclianic.  so  that  he  will 
iiUlUcient    auilioiiiy  behind   him  to"  <•»'' V   "•"    1''^   iilans, 

>o  tnai  g«.»ueral  and  important  interests  may  not  he  sac ri- 

1o  loi  al  aiiit  individual  preferences.     If  there  wer*-  a  gen- 

ii'mon.sirator    for    an    entire    railroad    system,    the    local 

'iisuator  iihould  rej[X)rt  to  him;  and  he  In  turn  direct  to 

highest  authority    in   control   of  the  differeiit  shops,  the 

riiiieudetit    of  motive   power.     Of  coiirse,  ujion   the   latter 

"II. the  ultimate  sm  cess  or  failure  of  an  enterjtri.se  of  this 

:  must  rest.     So  far  as  I  know.  Mr.  W.  R.  McKeen.  .Jr..  of 

rnloh  Pavlflc.  has  Ijeen  (he  only,  or  at  least  the  first,  super- 

i.'ent  of  inbtiv*'  power  who  has  ha<l  the  temerity  to  <reate 

sit  ion  of  this  kind,  and  who  has  used  the  force  to  drive 

purpose  home.     That   he   has   been  aniiily   justified   is  a<l- 

ii  'ly  all  who  have  had  the  opportunity  to  see  the  result^ 

iitpiished  in  the  shops  on  Iris  system,  not  alone  in  the  new 

.lia  shops,  but  also  in  the  redistribution  of  work  among  all 

-■linps,   made   possible   by   the   increased   eapaciiy   and   <  on- 

latioft/ of   manufacture,  flit  lie    main    shops,    and    in    the 

iKiuie.s   clTe<l'd    l>y    restricting    the    smaller    and    less    well 

Micil  points  lo  repairs  requiring  liglit  machine  work  only.: 


TfiRNATING    CURRENT    MOTOR    FOR    ELECTRIC 

CARS. 


■i  important  ilvvelopment  in,  tH«<"trie  ear  motors  which 
:iiiHes  to  materially  .dP<'rease.-th€  cost  pi  (he  installation 

<ipMati<»ii  of  intertirban  electric  lines,  and  that  will  prob 

be  il  laige  fact«)r  in  solving  the  problem  of  aiiplying  ele4 - 
ly  to  eerfain  parts  of  steam  railroads,  has  just  been  made 

lif  fjeiieral  .Klectii*-  Company  at  Seheneetady.  On  the 
-Ion   extension    of  the   Schenectady    Railroad   Cempany    is- 

1    in  regular  service  operated   by  single  phase  alternatitig 

'lit  nuiiiirs.     'riirce-phase  alternaiing  ciiireni  motors  have 

'i-''i   tor  (his  jiurpose  in  Euroiie:  hut  oji^^^^a^^  tin- 

'iJiioHs  of  the  nniltipoiar  induetion  motor  have  never  been 

tiled  here,  and  this  is  the  first  instance  in  this  country  of 

"    being   operated    in    regular   service    by   alternating   <-ur- 

inotors.  '^^;-  ..■ 


Of  still   greaier  lniiM«riJlii«-«-.  ,h<vviW«'i%.Vis* '  ^>:  l^«'t.- lUat^ 
iiKitm,  which   is  of  the  '>oni|»en.sat«**i*"- 1'yj.i«;,  iw'i^^^^^ 
of.  the  t.harat  tei-  of  th«^,  lield  >^iiMlft 

Of  compensates  for  i'he  armaiiife  rea«'t'»'«,  <<>n  in-  olreiated 
equally  well  witlietl tier  <iirect  or  aiLcrnaliiLg  current.,  On 
the  Schenectady  line  the  car  i«  ♦ipei'aied  throHgh  tl»<*  city  for 
3.9  miles  on  a  eiJUrVbh  flire<t  cjurreiit  tnndliey  aiul  t4iw>ugh  tiie 
country  for  11. 4;  mi teB  on  a  2.«>f»«»-volt  alternating  ciureht  trol- 
ley. Change  from  one  system  to  th<»  other  is  made  by  shiflius 
the  trolley,  which  can  tie  done  while  the  car  is  running  at  a 
ionsiderahle  spee<K  and  the  car  starts,  runs?  oi^  strops  equal! v 
well  with  either  system.  ;;; 

In  the  cities  it  is  necessary  to  nsi-  a  « iini|i.iiai  i\el\  ;..vv  \»..i 
age  direct  current  because  of  the  danger  from  falling  wires, 
etc.,  and  for  a  long  system  the  roet  <J  the-eop|M^i-  iof  trans 
mitting  this  low.  voltag«v*u"«?f>L  l)ie»;Qines  a  s^-ftiJifs  «)«ie,  Wkn 
this  new  iiHitor  a  high  vidtage  alternating^  current  <  an  he  «s.  d 
in  the  suburban  and  country  districttj  and  the  cost  of  ii)pp-'r 
wire  can  thus  he  greatly  reduced.  A  tj-ansforniev  tarri.'d 
under  the  cat   ledines  this  high  y<flt^<e:y^^^^^^^  ix>  the  jK>ten- 

tial  rcciuired  by  the  mo(or,s.    The  first  cost  of' the  power  houses 
and   the  operation   expense   will   also   oe fe4luced,  .tor  at  pres- 
ent the  larger  installati<ms  ai>>  usually  equjj»p:nl  vvitii  aJteinat 
iiig  current  generators  which   re<|uli'«   roia?y   conveitefs  or 
other  commulating  devicf  s-  for  changing  the' jtUeinating dir 
rent  to  a  suitahle  Uirect  currfiiit.    -     ■  --' 


FAST  RUN  ON  THE  READING. 


:  .^Tl»e  Reaiiing's  »w»-minuie  Atlantic  /City  :liy<;r,  !?<hedule«V  to 
leave  Chestnut  street.  Philadelphia,  at  v^.  4o  i»;  ill.,  aiul  to  ariive 
at  .\ilanti(  City  at  4: to  p.  m..  la><t  Thtiisday,  July  ^isi,  not 
only  broke  its  own  re(>3nl.  Imt  eiaal)iiish«'4  a  n^w.  high-speed 
record  for  s<'hedule*l  piassenger  i rains.  The  <Uslaiijee  IjetVeen 
Kaiglurs  Point,  Camd<Mi  and  .Xtlantic  <Mty.  r.."...'>  mii«*s,  was 
made  in  4:!  tninutes.  the  sjM'ed  fiir  ihe  entire  distane.-  iwinir 
Mpiivalent  to  77.4  miles  4)er"hotir. 

To  ac<(>in|dish  tills,  verj-hi^h  8pe«Nl)i -ykejv.  m«wle  over  por 
lions  of  the  rnii  but  as: the  tfai't  sher't  r(H:otvl,  jH'«-sumatdy 
taken  from  different  tinvepieces.  is  the  only  oireaA:aJlal>le,  no 
attempt    will   be   made   to  give   niaximum   sficeds. 

Train  Xo.  ,25  *as  the  first  of  th<p<;*f  minute  Hye.ts  In^lween 
IMiiladilphia  and  Atlantic  City,  an<l  made  its  initial  run  on 
.Itily  :;.  is'.t'.  This  ^vas  an  innovati<ni  in  fast  .scheduled  run- 
ning i«)  Atlantic  City,  and  the  reinarkabie  record  attained  by 
ihe  (rain  in  July  and  Aagust  of  thai;  year,  tltip- two  montlis 
-it  was  in  service,  attracted  atrentitih  t><>t  ,oi»"iy  at  home  but 
abroa<l.  The  train  during  it ?<  lit st  Keason  distinguished  itself 
for  going  into  AtlaiiUc  City  fiom  2  to  4  minutes  ahead  of 
-schedule,  and  not  once  during  the  iseasohdW  it  arrive  behind 
tiine^.  TWs  year's  l)est  record  was  on  J«)y  littu  when  Uie  run 
of  r>.>«.j  inil»>s  was  mfide,ln:  4UV6-  mitiutes,^^*^^  ?l.«j 

miles  per  hour.  :     v:  :■   '  • 

-'  On  August.  5i  1SJ»N,  tUt^  ti'ain  nianBe  its  i*«tiir(rt..  Which  tvmained 
unbroken  until  July  3r  of  this,  jj'fear.  On  that  day  the  ttain 
left  Kaighn's  Point  at  ;?:.'il  p.  m.. one  minute  late.  an<i  pulled 
into  Atlanti<-  Chy  at  4 :;{•'.•  |.  ;*-''i  minutes  ahead  of  schedule, 
having  mad*'  the  run  in  44'^4,  minutes,  the  speed  tor  the  entire 
UistflJi<':e  ■having  .bt^en  e<iual  to  7:4.4  miles  an  honv. 

An  account  of  a  regular  run  of  this  rrafn  made  in  August 
]s>rts.  with  mile  posi  timing  taken  by-  the  editor  of  this  journal, 
was  printed  in  the  (hiober  iminber  <»f  INI''^    pam    ;I41. 


Two  Hi  Miuiii  wii  lMiitTV-Ft\r  .Mii.r:^  Wiiiku  i  \  Sioe. — ^Two 
regular  daily  run.s  of  this  distance  wiiljont  an  intermedial!- 
sio|)  have  been  inaugurated  by  the  Great  Western  Railway  of 
Hnglanil.  between  lx»ndon  an<i  Plymouth.  :the  time  t-arii  speti-d 
bein.ii  •">•"<•«;  m.p.h.  .Acctuding  i<i  Thr  Hufihn'fr.  iho  trains  Weigh 
about  l*»<i  Kui.s  behind  the  tender.  In  a  pivliminary  run  su<-h 
a  train  was  toned  into  a  speed  of  fiO  m.p.h.  at  the  end  of  the 
third  mile  from  the  start.: 
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THE    SCHENECTADY  SUPER-HEATER   LOCOMOTIVE. 


The  American  J.oconiotive  Company  haa  brought  out  a  new 
lotomotive  super-heater,  designed  by  Mr.  F.  J.  Cole,  mechanical 
engineer  of  the  company,  and  which  is  to  be  known  as  the 
■"Schenectady"  super-heater;  it  has  been  applied  to  New 
York  Central  Atlantic  type  (4-4-2)  passenger  engine  2915, 
now  in  regular  service  on  the  Mohawk  Division  between  Albany 
and  Syracuse.  N.  Y.,  and  similar  to  the  design  illustrated  in 
this  journal  in  February,  1901. 

The  ol)je»  tionabie  features  of  previous  locomotive  super- 
heaters, both  abroad  and  in  this  country,  have  been,  first,  the 
use  of  bent  tubes;  and,  second,  the  necessity  of  dismantling  the 
whole  super-heater  in  order  to  secure  access  to  a  single  leaky 
boiler  tube.  The  accompanying  illustrations  show  that  these 
difficulties  have  been  eliminated,  the  construction  and  operation 
of  the  new  super-heater  being  as  follows: 

The  first  new  feature  of  construction  is  in  the  T-pipe,  the 
regular  conventional  T-pipe  being  replaced  by  one  of  special 
design,  shown  in  Figs.  1,  2  and  4;  it  will  be  seen  that  this  T- 
pipe  is  subdivided  into  two  compartments  by  a  horizontal  parti- 
tion, and  that  it   extends  nearly  across  the  smokebox;   steam 


Steam  from  the  dry  pipe  enters  the  upper  compartnieiv 
the  T-pipe  and  thence  enters  the  forward  compartr\"nts  of 
of  the  11  header  castings,  and  then  passes  back  through  ea. 
the  1 1-16-in.  tubes,  thence  forward  through  the  annular  sp, 
between  the  1 1-16-in.  tubes  and  the  1%-in.  tubc.^,  to  the 
compartments  of  each  of  the  11  header  castings,  thence  into  , 
lower  compartment  of  the  T-pipe,  thence  by  the  right  and 
steam  pipes  to  the  cylinders.    In  passing  forward  through 
1%-in.  tubes  the  steam  is  superheated  by  the  smokebox  ^ 
and  products  of  combustion  passing  through  the  3-in.  tubes 
this  particular  design  55  3-in.  tubes  are  inserted  in  the  u 
part  of  the  flue  sheets,  thus  displacing  as  many  of  the  rey 
smaller  tubes  as  would  occupy  the  same  space.     The  arr;; 
ment  of  flues  is  clearly  shown  by  Fig.  5. 

In  applying  the  super-heater  to  a  locomotive  it  is  neces 
to  provide  some  means  by  which  the  super-heater  tubes  .- 
be  protected  from  excessive  heat  when  steam  is  not  being  pa. 
through  them.  In  this  design  this  is  accomplished  by  an  ; 
matic  damper,  as  shown  in  Figs.  1  and  2.  That  portion  oi 
smokebox  below  the  T-pipe  and  back  of  the  header  castin 
completely  enclosed  by  metal  plates;  ttie  lower  part  of  thi- 
closed  box  is  provided  with  a  damper  which  is  automatic  in 
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APPLICATION  OF  "SCHENECTADY      SUPER-HEATER  TO    NEW 

entering  the  T-pipe  from  the  dry  pipe  is  admitted  to  the  upper 
compartment  only.  To  the  front  side  of  the  T-pipe  are  attached 
eleven  header  castings,  the  joints  being  made  with  copper  wire 
gaskets,  as  in  steam  chest  practice.  Each  header  casting  is 
also  subdivided  into  two  compartments,  but  in  this  case  by  a 
vertical  partition;  five  pipes  or  flues  of  1 1-16-in.  outside  di- 
ameter are  inserted  through  holes  (subsequently  closed  by 
plugs)  in  the  front  wall  of  each  header  casting,  these  1  1-16-in. 
tubes  having  first  been  expanded  into  special  plugs,  are  firmly 
screwed  into  the  vertical  partition  wall.  These  1  1-16-in.  tubes 
are  enclosed  by  1%-in.  tubes,  which  are  expanded  into  the  rear 
wall  of  the  header  casting  in  the  usual  way.  Each  nest  of  two 
tubes  (one  1  1-16-in-  and  one  1%-in.)  is  encased  by  a  regular 
3-in.  boiler  tube,  which  is  expanded  into  the  front  and  back 
tube  sheets  as  usual.  The)  back  end  of  each  1 1-16-in.  tube  '\^ 
left  open;  the  back  end  of  each  1%-in.  tube  is  closed;  the  back 
ends  of  the  two  tubes  being  located  at  a  point  about  36  ins.  foi- 
ward  from  the  back  flue  sheet.  The  detail  arrangement  and 
grouping  of  the  three  flues  are  shown  by  Fig.  3.  The  back  end 
of  the  1%-in.  tube  is  closed  by  welding,  and  the  tail  is  so  formed 
as  to  support  this  tube  in  the  upper  part  of  the  3-in.  tube,  thus 
leaving  a  clear  space  below.  Fig.  1  indicates  that  the  1  1-16-ln. 
tubes  are  concentric  with  the  1%-ln.  tubes  at  their  back  ends, 
but  the  fact  is  the  1  l-16rin.  tube  is  allowed  to  drop  anc'.  rest  on 
the  bottom  of  the  1%-in.  tube,  as  shown  by  Fig.  3. 


Pta„  of  T Pipe  Header,,  efc.  Arrangement  of  Flue, 

'^'9*-  -^         Fig  5. 

YORK  CENTRAL,   ATLANTIC  TYPE,   PASSENGER  LOCOMOTIVE. 

action.    Whenever  the  throttle  is  opened  and  steam  is  admitt 
to  the  steam  chests  the  piston  of  the  automatic  damper  cylind- 
shown  in  Fig.  2,  is  forced  upwards  and  the  damper  is  held  op 
but  when  the  throttle  is  closed  the  vertical  spring  immediat. 
back  of  the  automatic  damper  cylinder  (and  concealed  by  it 
Fig.  2)  brings  the  damper  to  its  closed  position,  so  that  heat 
not  drawn  through  the  3-in.  tubes  when  the  engine  is  not  usi 
steam.     In  this  way  the  super-heater  tubes  are  effectively  p 
vented  from  being  burned.     In  introducing  the  group  of  3 
tubes  and  applying  the  super-heater,  there  is  a  slight  loss 
heating  surface,  but  it  is  more  than  offset,  as  regards  econo 
ical  results,  by  the  super-heating  process.    The  heating  surfai 
of  the  regular  New  Y'ork  Central  Atlantic  engine  and  the  sis' 
engine,  which  is  fitted  with  the  super-heater,  are  shown  by  ' 
following  table: 

HEATING  SURFACE   fsq.  ft.). 

Regular  Superheater  Los^ 

Engiiu".  Kngine.  perce 

Fire  box    175.0  175.0  0.0 

Fire   tubes    3248.1  2837.0  12.6 

Arch  pipes    23.0  23.0  0.0 

Totals 3446.1  3035.0  H-^ 

It  is  noticed  that  the  application  of  the  super-heater  redut" 
the  heating  surface  of  the  fire  tubes  by  12.6  per  cent.,  and  r 
duces  the  total  heating  surface  by  11.9  per  cent.     The  actu 
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lieating  sulfate  is  301  sq.  ft.,  which  is  10. ♦;  per  tent   of  the 

iibe  heating  .surface,  and  9.9  per  cent,  of  tiie  total  heating 
sui    i<e  of  the  super-heater  engine.  "■ 

pyrometer  is  inserted  in  the  left  steam  pipe,  as  shown  in 
fii:.  >;  readings  from  this  pyrometer  since  the  engine  has  been 

1  vice  show  tliat  the  average  tempe.atuia  is  about  517  deg. 

he  boiler  pressure  being  200  lbs.  per  sq.  in.,  and  the  cor- 

.nding  temperature  being  387  deg.  F.,  a  super-heating  of 
130  ileg.  is  act  oniijlished. 

indicating  the  possible  economies  whitii  may  icsiilt  from 
jh<  ise  of  super-heated  steam  in  locomotives,  it  may  be  said 
tliat"  service  tests  on  the  Canadian  Pacific  with  a  super-heatei" 
•notive  showed  savings    (on  the  ton-mile  basis)   of  33  per 

in  fuel  consumption,  as  compared  with  a  similar  engine. 

k;  per  cent.,  as  compared  with  a  similar  compound  engine. 
:i  the  performant^e  was  reduced  to  the  same  unit  of  com- 
mon. 
le  piston  rod  metallic  packings  are  made  of  a  special  niix- 

( which,  in  this  particular  case,  is  a  mixture  melting  at 
aliiHii  1,200  deg.  F. ),  to  guarantee  that  they  will  not  be  unfavor- 
jl>ly  affected  by  the  excess  heat  in  the  cylinder.  When  super- 
hf;»ied  steam  is  userl  no  chances  tan  be  taken  as  leg^rds  lubri- 
caiion  of  the  cylinders,  and,  therefore,  forced  feed  is  resorted 
to  instf^ad  of  the  usual  gravity  feed.  Although  t!ie  maximum 
si.  iim  temperature  is  about  517  deg..  as  stated,  yet  the  constant 
temperature  of  the  cylinder  walls  is  probably  something  above 
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the  mean  of  ."i]7  deg.  and  the  aveiage  temperattire  (perhaps  230 
deg.)  of  the  exhaust;  il  is  therefoie  piobable  that  the  constant 
temperature  of  the  cylim'.er  walls,  when  steam  is  being  used, 
is  in  the  neighl)orhood  of  385  deg.,  which,  however,  is  consider- 
-t)ly  higher  than  the  corresponding  teinp'Mature  would  l)e  in 
the  case  of  an  engine  not  equipj)e(l  with  a  superheater. 

The  particular  forced  feed  lubricator  which  is  tised  in  this 
tase  is  of  German  make,  and  embodies  four  reservoirs,  which 
are  filled  with  oil  before  the  beginning  of  the  lun.  the  oil  being 
forced  out  of  these  reservoirs  through  tonnecting  pipes  to  the 
cylinder  by  plungers  which  i*eceive  a  gralual  but  constant  tlown- 
ward  impulse  by  a  screw  motion,  which  is  actuated  by  a  system 
of  levers  connected  with  a  return  crank  on  one  of  the  rear 
driving  wheels:  in  this  case  two  oil  pipes  are  led  forward  from 
the  lubricator  to  either  side  of  the  engine;  one  of  each  pair  of 
oil  pipes  enters  the  live  steam  passage  through  the  cylinder 
saddle,  and  the  other  is  led  dire*-!!}?  into  the  cylinder  at  the 
middle  of  the  stroke. 

Casual  consideration  of  this  design  might  lead  to  the  predic- 
tion that  the  upper  or  3-in.  tubes  would  be  likely  to  choke  up 
in  service;  but  it  should  be  remembered  that  the  annular  space 
in  the  lower  part  of  these  tubes  is  quite  free  and  unobstructed, 
and  can  easily  be  reached  and  scoured  by  a  steam  jet  from  the 
fiiebox  end.  It  should  also  be  borne  in  mind  that  the  upi)er 
flues  in  any  locomotive  are  not  nearly  as  likely  to  choke  up  as 
the  lower  flues. 


NEW  LOCOMOTIVE  AND  CAR  SHOPS. 
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VIII. 


.M.VflllNK    T<K)I,    Kt^tll'MKNT    .\M)    CK.V.NK.S. 

I  lie  arrangement  of  the  machine  tools.  lavatories,  foremens 
•  illices.  etc..  in  the  machine  and  boiler  shops  is  shown  on  the 
Hi :  ompanying  diagrams.  The  end  of  the  machine  shop  nearest 
i!i"  wheel  yard  is  entirely  devoted  to  machines  for  handling  the 
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pel  and  axle  work  for  both  locomotives  and  cars.     A  trolley 
^d  with  an  air  hoist  extends  from  the  wheel  presses  to  the 
f   lathes.     About   the  entrance  nearest  the  blacksmith  shop 
grouped    several    drill    presses,    lathes,    etc.,    for    handling 
torgings.      The    machine    tools    and    air    press    for    band- 
it driving  and  truck  boxes  and  brasse.s  are  arranged  so  that 
'^  work  can  i)e  passed  from  one  to  the  other  in  regular  order. 
■'■  loo's  for  machining  heavy   castings  are   plated   near  the 
nances    fioin    the   casting   house   and    storehouse.     A    large 
*iount  of  space  in  the  middle  bay  of  the  machine  shop  is  avail- 
''p  for  additional   machines  as  they  may  be  required. 


Reference  to  the  machine  tool  list  will  show  that  a  large 
numi)er  of  them  were  taken  from  the  old  shop  and  equipped 
with  individual  motors,  and  this  may  tause  some  comment,  as 
we  hear  much  these  days  about  scapping  old  mat  bines  to  make 
way  for  those  designed  especially  for  the  use  of  the  high-speed 
tool  steels.  When  the  question  of  what  machines  should  be 
transferred  from  the  old  shops  came  up,  the  new  tool  steels 
were  in  an  experinipntal  stage  and  very  little  was  known  of 
them.  The  management,  however,  realizeil  that  there  would 
probably  b?  a  considerable  development  along  this  line  and 
detided  to  retain  only  the  best  of  the  old   machines,  some  of 

which     were     <  omjiaratively     new,    to 

uniformly  increase  the  spindle  speeds 
with  a  view  to  using  a  better  tool  steel, 
and  to  repla<-e  east-  iron  gears  by  steel 
ones  where  it  appealed  n'^ccssary.  It 
is  interesting  to  note  that  although  new 
tool  steels  and  tommenial  methods  aie 
being  inlioduced  into  the  shop  as  rapid- 
ly as  possible,  yet  the  old  machines 
with  the  individual  motor  drives  are 
giving  good  safsfaition  in  practically 
all  oases. 

Th«^  reason  for  this  is  that  most  jf 
the  forgings  and  castings  are  made  •) 
that  they  tan  be  finishetl  l)y  taking  a 
t^omparatively  small  loughing  cut  and 
the  old  machines,  even  though  cutting 
at  a  I  onsi 'erably  higher  speed  than 
before,  tan  easily  handle  this  class  ot 
work.  The  application  of  motors  to 
the  old  too's  has  been  very  completely 
described  in  the  .series  of  articles  on 
"The  Application  of  Individual  Motor 
Drives  to  Old  Machine  Tools"  which 
have  appeared  in  this  paper. 

There  is  a  group  drive  in  the  machine  shop  and  one  in  the 
boiler  shop,  which  contain  the  lighter  tools  and  those  requir- 
ing constant  speed  that  could  be  gathered  together  in  one 
place  without  interfering  with  the  movement  of  the  work. 
The  group  drives  are  in  both  cases  arranged  along  the  side 
walls  and  the  shafting  is  hung  below  the  crane  runways,  so 
as  not  to  interfere  with  the  cranes. 

Briefly,  the  reasons  for  individually  driving  su<  h  a  large 
percentage  of  the  machines  are  as  follows:  A  closer  speed 
regulation   is  afforded;    speeds  can  easily  be  changed;    allows 
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head   room   for  cranes;    increases   light   and   cleanlinet^; 
chines  can  be  placed  to  best  possible  advantage  and  cai! 
be   rearranged;    a    few    machines    can    run    overtime   v 
operating  a  shop  full  of  shafting;    a  tool   is  using  no 
when  it  is  not  running;   construction  of  the  building 
plified. 

In  general  the  old  machines  were  arranged  for  a  ma^ 
cutting  speed   of  GO  ft.   per  minute  and   the  new  ones 
ft.  per  minute.     On  both  the  old  and  new  tools,  as  far  t 
sible,  all  changes  in   driving  gearing  are  made  by  me; 
substantial    jaw    clutches    or    an    approved     form     of     f. 
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clutch  operated  by  handles  placed  convenient  to  the  operat' 
hand.  The  motor  controller  hand  wheel  is  also  placed  ii 
convenient  position.  The  first  reduction  from  the  motor 
the  tool  is  made  either  by  a  silent  chain  or  by  gearing. 

The  Crocker-Wheeler  Company  four-wire  multiple  volta 
system,  described  in  connection  with  the  Collinwood  shops 
pages  23  and  24  of  the  January,  1903,  issue  is  used  with  t 
variable-speed  machine  tool  motors.  At  McKees  Rocks,  he 
ever,  the  12-point  controller,  in  which  the  intermediate  spec 
between  the  six  voltages  are  obtained  by  the  use  of  resistan 
placed  In  series  wltl»  the  armature.  Is  used  only  with  some 
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•iler  shop  tools  which  do  nqt  require  numerous  or  ac- 
speed   changes.     For   the   other   machine   tools,   which 

iven  by  variable-speed  motors,  a  new  controller,  known 
M.F.  21  is  used,  in  which  the  intermediate  speeds  be- 
the  six  voltages  are  obtained  by  inserting  resistance 
field  circuit.     Diagrams  showing  the  relation  between 

reed  and  power  of  a  motor  using  the  M.F.  21  or  field 

ning  controller  and  the  M.A.  12  or  armature  resistance 


controller  are  shown  on  page  165  of  the  May,  1903,  issue  in  con- 
nection with  one  of  the  articles  on  the  application  of  motors 
to  the  old  machine  tools  at  McKees  Rocks. 

On  the  M.F.  21  controller  points  1,  2  and  3  are  used  for  start- 
ing only.  Between  points  4  and  21  inclusive,  there  is  a  speed 
lange  of  4  to  1,  the  average  speed  increment  being  9  per  cent. 
Experience  has  shown  that  when  no  resistance  is  used  in 
series  with  the  armature,  there  is  a  heavy  rush  of  current  in 
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LIST  OP  TOOL* — L.OC0-\lOTIVE    DEPARTMEMT. 
McKee's  Rocks  Shops — Pittsburgh  &  Lake  Ekik  Railboad. 

MACHINE  SHOP. 


Individual.  Motoe-Dbiven. 


Tool. 


Maker. 


i8-in.  X  8-ft.    lathe Flatter  &  Co 

18-ia  X  10-ft.     lathe Putnam   Machine   Co. .  .:,,•, 

20-in  X  8-ft.     lathe F.  E.   Reed  Co ; 

20-in.  X  8-ft.    lathe F.    E.     Reed    Co. 

20-in.  X  11-ft. 
20-in.  X  11-ft. 
X   11-ft. 

X 

X 
X 
X 
X 
X 
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20-in. 

24-in. 

24-in. 

25-in. 

30-in. 

a6-in. 

42-in. 

Turret 

Turret 

Turret 
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lathe Putnam   Machine   Co 

lathe Putnam    Machine    Co. . .  i;. ^ .  i,.; 

lathe Putnam   Machine   Co.  .  .■. . .  v.". .  ^;, 

12-ft,    lathe American  Tool   Works  Co. .  .V-l*  i. 

12-ft.    lathe F.   E.   Reed   Co ,. 

6-ft.    lathe Putnam   Machine   Co. . ... .  .V. 

15-ft.    lathe Putnam   Machine   Co. .  .;..W 

24-ft.    lathe Putnam    Machine   Co........ 

8-ft.    lathe .'.i:...., Niles   Tool    Works   Co 

lathe .-.  i Jones  &   Lamson    Machine   Co 

lathe Jones   &  Lamson    Machine   Co 

lathe American  Tool  &  Machine  Co 

Turret    lathe    20-in.   x  7-ft American   Tool  &  Machine  Co 

Turret    lathe    34-in Gisholt    Machine    Co 

.\xle   lathe,   double .,., Pond  Machine  Tool   Co...... 

.Axle   lathe,  double Putnam    Machine   Co........ 

42-in.  car  wheel  lathe Pond    Machine    Tool    Co.  . . . . 

fi9-in.   driving  wheel   lathe Niles  Tool   Works   Co 

00-in.  driving  wheel   lathe .Putnam    Machine   Co 

Hydrostatic   wheel    press.   200-ton Niles   Tool    Works    Co., ;.,.;, 

lUO-in.  hydrostatic  wheel  press,  300-ton. Putnam   Machine  Co.... 

Driving  wheel  quartering  machine Niles   Tools   Works   Co 

42-ln.    car-wheel    borer Pond    Machine    Tool    Co 

18-in.  X  36-in.     horizontal     boring     ma- 
chine      Betts   Machine  C?o 

01-in.    boring    mill Baush   Machine  Tool    Co 

72-in.   boring  mill Pond  Machine  Tool  Co . 

?16-in.    drill    press ...,.,.,. 

36-in.   drill   press i.  v.  ;■..., 

.'■!6-in.   drill   press 

36-in.   drill   press :i. .  .> .r  .v ;.»">■.( ... 

30-ln.   drill   press .....i*. J   E.    Snyder 

Oft.    radial    drill.  ...;...•.. Niles  Tool    Works   Co 

Tt-ft.  radial  drill Dreses  Machine  Tool  Co 

Two-spindle    drilling    machine Bement,  Niles  &  Co i, , 

30-in.   X   30-in.   x   8-ft.   planer New   Haven    Manufacturing  Co.  i . 

30-in.  X  30-in.   x   8-ft.    planer Powell    Planer    Co.  .  .  . .»  ,.  . '.^  ,  ..  . 

42-in.  X   42-in.  x  12-ft.    planer Cincinnati    Planer    Co. .  f^V.-;;- .i , 

42-in.   X   42-ln.  x  12-ft.    planer Pond   Machine  Tool   Co;-.;,. . . ,  i.,  .  .\ 

60-in.  X  60-in.  x  20-ft.    planer Pond  Machine  Tool  Co.  .-i ;...'... . 

12-in.    shaper Hewes  &  Phillips . '. ....  . . 

24-in.     shaper Gould    &    Eberhardt 

24-ln.   shaper.   Traverse  head Cincinnati    Shaper  Co........... 

12-in.     slotter Betts    Machine    Co.  .  .  ..>...  .>  . .  • 

19-in.     Plotter Putnam    Machine   Co. ... ..'....... 

Slab    miller Wm.   Sellers  &  Co. , ..^^i., <.,>..,...: 

<n-in.    pipe    cutter    D.    Saunders'    Sons.  .....  .  .'.".  ^  . . . . 

Pipe    cutter,    I.X.L D.    Saunders'   Sons.  . 

GROUP-DBn-EN  Tools — 25   H.   P.   Motor. 

16-in.  X   3-ft.    lathe P.    Blalsdell    Co. 

l6-in.  X  4-ft.    lathe 

1 8-in.  X  3-ft.    lathe New  Haven   Manufacturing  Co. 

'.6-in.  X  16-ft.    lathe New  Hav^n    Manufacturing  Co. 

.Sensitive     drill 

Sensitive  drill 

Universal  milling  machine  No.  3 Brown  &  Sharpe. 

Nut  tapper,  6  spindle National   Machinery   Co. 

1  "'.-in.   bolt  cutter,   double Acme  Machinery  Co. 

1  lo-in.  bolt  cutter,  double A"me  Machiner.v  Co. 

2-in.    bolt    cutter,    single 

Hack    saw 

Tool  grinder.   No.   3  Universal Sellers   ft   Co. 

Twist  drill  grinder 

12-in.   X   32-in.   Universal  grinder Troquols    Machine    Co. 

Rmery    grinder 

l^niery    grinder Safety  Emery  Wheel  Co. 

Rmerj'  grinder.  Universal. .......  i^.*. .  . 

Grindstone 

BOILER  SHOP. 

iNDiviDTTAt.  Motor-Driven. 


Motor  H.  P. 

5 

7  Ms 


J*  >  *   •   •  .*■-• 


k  •   •  •>•  I 


•  ••.**•••'•:* 


10 
10 
15 
5 
5 
3 
5 

15 
2S 
35 
20 
25 
25 


rr-:::!  Vi 


«  %  •  * 

*  •  '•-•.*■  f  • 
•.  «  •  •  .• ,  •  V 

•yi  -».•    •"•  'M 


5-5 
.    10 

.  15 
.  15 
.  25 
.       4 

4 
4 
4 
5 

4 

6V, 

...7% -71/: 

.....      71A 

=  .*..   15 

.w'...:  2rt 

.  ...      5 

7'A 

71/, 

i  '..»  «  •.     Iv 

■V  *'•• «  S  - 
;;..  t% 
3 


Punch  and  shear.  No.  3 

Punch  13-16-in.  hole  in  %-ln...;. 

Punch,    No.    5 

Punch,   No.  2,  with  spacing  table. 

Punch,  No.  2,  horizontal 

Shear,    No.    6 

^hear.  No.   1,  angle 

straightening  rolls.  No.  2 

Pending  rolls.  No.   2 

Hcndlng  rolls.  No.  4 

"^>-in.  drill  press 


. .  .  Hilles   &   .Tones   Co , 

.  .  .  Cleveland  Punch  ft  Shear  Works  Co. 

...Hilles  &  .Tones  Co ......; 

.  .  .Hilles  &  .Tones  Co.  .  .  .  i,  .'i; 
...Hilles  &  .Tones  Co.,  .;.*.» 
...Hilles  &  Jones  Co.*>.Vi.. . 
...Hilles  &  Jones  Co..;",  .;>..; 
...Hille=  &  Jones  Co....-.,....:, 
...  Hilles  &  Jones  Co ....:... . 
.  .  .  Hilles   &   Jones  Co 


>.t   5 

.-'.  V. *- V •' **. .'    *' 

I  a  ».;.  •'  ^.  *  •'  f.'  •  ^  I ' 
,'■.  .    •>  V_*.-h    •   »1  ^ 
I  .-.  i  .1.   ..*.  »  .  •  II' 

■  *■..  >  .  .•■«  i.-f  .     lo 
-.  .  .  •  .'.'^  .-«       T  A 

. . .  .-.i;..*..  45-1.6 

\v. .:;   ■♦  ^  - 


Group-Driven — 20  H.   P. 

■^taybolt  cutter,  4  heads Acme   Machinery  Co. 

"^oke    cruder    

f^lue   cleaner 

■^lue    welder 

Tube  swaging  machine « . ; 

^lue    cutter ; . ;  w  \: 

ooIb. 

"It   speed   motors. 


< 
X 

09 


■,'>■. 


oc  c  =  0 

•/.'f.       jqan 

c  c  © ».-:  c 
NMWMeo 

ti 

1  2 

Q 

B2   papBoq 

cocoo 
ic  »o  u^  c  10 

< 

2 

0 

— 

01 

S 

-3 

L. 

c  •-■;  ir;  IS  IS 

^ 

^  5- 

©NNCMM 

a 

§0 

&.H 

u-  c  0  0  C 

-         ■p«>pBOI 

I-  ©  ©  0  0 

•• 

~ 

rt»-lrHi-! 

1 

ii 

^ 

%.a     man 

la  0  0  IS  © 

rH  ic  ®  ci  «a 

c 

'-  ©00 
10  laiocs 

<4 

B 

« 

0 

fS 

%  •p^pBo^ 

MC4i-tN 

4-> 

a{ 

^   r 

X 

-«  ooeo 

'mi 
a 

•aspiju 

:?;i!  :? 

w  ION 

00 

•.»<t-t-Mt- 

H 

a 

X 

!♦             CM 

m 

•0 

1 
< 

0- 

X 

1 

•sXanojx 

r-t 

1 
a> 

^  000 
eo  ooQO 

w  ICCO 

« 

■O 

-/T 

-?        »«!0H 
•5             niBK 

0 

r  1 

JQ 

^  000 

0 

M) 

04  ©©t- 
-^  lOtO 

ai: 

- 

»J 

m 

Kl 

•*BJ0J01V 

lOeoeccoM 

JO  jaqmnN 

a 

•0 

i<: 

sXaiiojx 

ei  T-i  T-i .-( 1-1 

0 

^  oot- 

0 
s 

JO  jeqranN 

0. 

tH  »n©>-> 

^ 

^ 

CO 
.   .    .0  — 

1 

C 

0*- 

.  '■  -  .  ■  » 

•^■^■^CTHi-t 

.    .   . 

o- 

■■•■■.::.■.;  !gfc 

S 

■   .   . 

X 

to 

.   *   . 

CD 

0  t-  05  •*  0 

£ 

.   •  . 

H 

CCNiHNM 

c( 

^  • 

> 

., 

• 

'•-*'• 

.•OR 

H 

nee 

* 

.  ■  - . 

0 

c  —  — 

cd 

.£ 

«22 

e 

MJS-M 

0 

■  0 

■=  c-i 

s 

CO, 

a: 

■0 
0 

r  £0 

ai 

OiT'S'-l"* 

0 

z 

a 
en 

•tjuox 


U|    'XjIOBdBO     " 


©©t-oo 
N1-I     «l-l 


•SdUBJO 

JO  Jdqmnx 

m 

a 

Q 


l-lr-lrHr^C^ 


a 
o 


cs 


fittCb 

=  c  c 

—  —  fc-  u 

£  o  i 

t-  t-  "  c  c 

KBSsp 


M'Z 


AMEKlCAiN   ENGINEER  AND  KAILKOAD  JOUKNAL. 


passing  from  one  voltage  to  the  next,  espei-ially  in  the  arma- 
tuies  of  large  motors.  This  is  prevented  by  the  introduction 
of  resistance  in  series  with  the  armature  as  the  controller 
moves  to  a  new  voltage  notch.  This  resistance  is  short-cir- 
cuited automatically  as  soon  as  the  field  magnetism  and  the 
speed  of  motor  have  had  an  opportunity  to  adjust  themselves 
to  the  new  conditions,  and  the  controller  drum  can  thus  be 
moved  rapidly  through  a  large  range  in  speed  notches  with- 
out causing  injurious  sparking  at  the  motor  brushes  or  in  the 
controller. 

Three  views  of  this  controller,  two  with  the  cover  removed, 
are  shown  in  the  half  tone.  It  is  of  good  mechanical  design 
and  adapted  to  hard  and  constant  service.  The  contacts  are 
mounted  on  semi-circular  metallic  rings  which  are  fastened 
to  a  wooden  drum.  These  rings  are  accurately  located  by 
means  of  keys  in  the  drum  and  tongues  on  the  rings,  which 
fit  into  grooves  turned  in  the  surface  of  the  drum  and  any 
section  of  controller  contacts  can  thus  be  easily  replaced  with- 
out dismounting  the  entire  <lruni.  The  contact  fingers  are 
very  strongly  constructed  of  drop  forged  copper,  and  are  fitted 
with  adjusting  screws  for  regulating  the  pressure  of  the  finger 
against  the  contact.  The  controller  itself  is  compact  and 
operates  both  forward  and  reverse  motions  with  but  one  drum. 
Tnere  are  twenty-three  forward  speeds  giving  a  total  range 
of  13  to  1.  but  this  total  range  is  only  used  for  very  special 
cases,  the  three  lower  speeds,  as  already  stated,  being  used 
ordinarily  for  starting  and  the  two  upper  speeds  being  iised 


where   it   is  necessary    to   obtain   a   greater    range   at 
power,     'lae   working  speed   range   is  4  to   1,   divided   - 
speed  steps  with  an  average  speed  increment  of  9  per  cr 
there  are  four  backwaru  speeds  with  a  speed  range  of  . 
Attached  to  the  top  of  the  controller  is  what  is  known 
quick-break  device,  the  action  of  which,  being  similar  ; 
of  the  ordinary  quick-break  switch,  causes  the  controlh 
to  move  at  a  high  speed  in  breaking  the  connections  an 
ing  new  ones   independent   of  the   rapidity  of   motion 
handwheel.     In  passing  from  one  voltage  to  another,  i 
cult  is  simultaneously  broken  in  eight  different  places 
renders  the  contacts  especially  free  from  arcing  and  h 
Resistance  is  also  inserted  in  the  armature  circuit,  whiti 
terward  automatically  short  circuited.    The  length  of  tini^ 
this  resistance  remains  in  circuit  is  regulated  by  mean 
adjustable  air   dashpot.     The  quick-break   device  is  ini 
ing  and  makes  it   impossible  for  motor  to  stop  betwe. 
t roller  notches.     The  cover  is  designed  so  as  to  be  eas: 
quickly    removed    when    necessary    for    inspection.     The 
can   also   be   readily    removed    without    disturbing  any 
wiring  connections. 

CR.VXKS. 

The  location  and  arrangement  of  the  traveling  cranc^  iiav*^ 
been  considered  in  connection  wiih  the  construction  nt  the 
various  shop  buildings  and  the  general  features  of  these  nnc^ 
are  condensed  in  the  accompanying  table. 
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40-TON    STEEL    UNDERFRAME   HOPPER    CAR. 


This  engraving  illustrates  a  steel  underframe  hopper  car 
designed  by  Mr.  George  I.  King,  of  the  Middletown  Car  Works, 
anil  built  by  that  company  for  the  Berwind- White  Coal  Com 
pany.  In  its  general  features  it  follows  the  plan  so  success- 
fully employed  in  the  construction  of  the  very  satisfactory 
composite  coal  cars  designed  by  Mr.  C.  A.  Seley.  for  the  Nor- 
folk &  Western  Railway,  when  he  was  mechanical  engineer  of 
that  road.  It  employs  15-in  33  lb.  channels  as  center  sills 
and  lOin..  20-lb.  channels  as  side  sills.  The  side  framing, 
which  assists  in  carrying  the  loa<l,  is  built  of  7-in.  channels  tor 
the  vertical  members  and  3  by  2  by  -'s-in.  angles  for  the 
diagonals.  In  the  substitution  of  angles,  in  place  of  chan- 
nels, for  the  diagonal  members,  this  construction  differs  from 
that  of  the  Norfolk  &  Western  cars.  It  also  differs  in  many  of 
the  details,  but  the  important  similarity  is  in  the  use  of  the. 
side  frames  in  assisting  to  carry  the  load.  The  coping  angle 
which  forms  the  top  member  of  the  side  truss  is  3  by  2VL'  by 
'j  in.  and  the  junctions  with  this  member  are  made  with  rect- 
angular gusset  plates.  The  general  dimensions  of  this  car  are 
as  follows: 

Length  over  end  sill.s 21)  ft. 

ht'iiuth  iii.sidc   2<»  ft.  (J  ins. 

Wicltli  over  .side  .sill.s «.»  ft.  .">  ins. 

Width    iiKside    .... . ,  i  ,  »  .  ...v, . , *J  ft. 

ll»<i;;lit   in.side  ...'  • .-. ...'..%.... .">  ft.  '.\  ins. 

II<'i;ilit  from  top  of  rnil  to  top  of  side 0  ft.  '.\%  ins. 

lit  i^hr  to  lower  fiice  of  center  sills 2  ft.  7  ins. 

I.^'iiy:tli  of  door  openings 2  ft.  ~Yt  jna. 

Wi<ith  of  door  openings   20 Vl  ins. 

Weight  of  car ;{7.500  lbs. 


extending  a  short  distance  towards  the  end  of  tli<  (ar. 
and  to  these  the  corner  bracing  is  riveted.  The  center  sills 
are  continuous  through  the  bolsters  and  the  bolsters  arc  in 
the  form  of  built-up  diaphragms.  The  door  operating  n^'ih 
anism  is  placed  between  the  center  sills. 

Instead  of  extending  the  center  sills  to  the  ends  of  Wv  tai, 
they  stop  beyond  the  bolsters  and  the  draft  gear  is  secured  to 
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HALF  TILVXSVERSE   SECTIONS. 
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The  end  sill  is  a  flanged  plate  which  is  surmounted  by  a  deck 
plate  flanged  up  against  the  end  plank  of  the  car.  The  body 
bolster  is  of  plates  and  angles  as  shown  in  the  detailed  en- 
'jraving.     The  bolsters  are  surmounted   by  long  cover   plates 


draft  sills   of   plates   spliced   to   the   center   sills.     In   ca-  '" 

damage  to  the  draft  gear  the  draft  sills  may  be  renewed  '" 
out  disturbing  the  center  sills. 

The  coal  company  reqt-.ired  a  40-ton  car  mounted  on  the  I  ""' 
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Ivania  standard  50-toii  trucks  in  order  to  favor  the  wheels 

^  a  reduttion  of  wheel  loads.     While  the  reasons  for  composite 

iisinution  instead  of  building  the  cars  entirely  of  steel  cannot 

definitely  stated  a  rather  significant  number  of  composite 

's  have  been  built  recently.     This  seems  to  indicate  a  de- 

c  to  guard  against  corrosion  of  equipment  which   is  to  be 

'd  exclusively  in  coal  service. 

These  drawings  were  supplied  by  Mr.  George  I.  King,  vice- 
esident  and  general  manager  of  the  Middletown  Car  Works. 


A.NoTiiER  Si  (t  Ks.s  <>j  G.vsoi.i.NK  EN«iixKs.— ^Crossing  the  Eng- 
lish Channel,  doing  25  miles  in  1  hour  and  7  seconds,  in  a  boat 
less  than  40  ft.  long,  driven  by  gasoline  engines,  is  a  noteworthy 
performance.  In  the  recent  race  the  Channel  turbine  steamer 
Queen"  was  dislancp.l,  and  the  French  torpedo  boat  following 
the  leader  had  to  "open  up  wide"  to  keep  abreast.  The  internal 
combustion  motor  is  doing  things  on  the  water  as  well  as  on 
The  land  which  are  not  being  done  l)y  steam.  It  wiU  bear  close 
watciiing  for  further  developments.. 
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IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 


Ex>il'UUlAL    CuKULtJi'U^Ul^iNCl::. 


C&bwjf,  Euglaud. 

At  Crewe  1  found  8,0UU  men  emyloyeil,  at  tbe  time  o£  my 
v. sit,  in  tlie  iocomotive  depanmeut  solely.  Tliese  shops  are 
very  large  and  interesting  in  many  ways,  but  taey  have  grown, 
like  many  shop  plants,  by  accretion.  This  plant  is  unique  with 
respect  to  the  amount  of  manufacturing  done,  which  includes 
the  making  of  boiler  plates,  rolling  of  rails,  me  making  of 
steel  castings  and  manufacturing  of  the  signal  and  interlock- 
ing apparatus  and  a  variety  of  other  things  used  on  the  road, 
it  strikes  a  visitor  as  a  little  strange  that  a  railroad  should 
manutacture  its  steel  plate  and  rails,  because  plants  for 
these  purposes  must  necessarily  be  relatively  small  and  conse- 
quently difficult  to  operate  economically  and  keep  up  to  date. 
A  visit  to  one  of  these  large  English  shop  plants  is  exceeding- 
ly instructive  and  emphasizes  the  importance  of  studying  shop 
conditions  and  shop  progress  with  a  view  of  keeping  up  to 
standards  set  by  industrial  establishments. 

At  crewe  I  found  (and  it  was  the  only  place  in  my  travels) 
locked  doors  between  shops.  The  purpose  is  to  prevent  un- 
necessaiy  wanderings  of  the  men,  but  it  must  be  a  very  great 
inconvenience  to  the  officials  and  those  who  must  necessarily 
go  from  one  shop  to  another,  and  gives  an  unpleasant  impres- 
s.on  of  espionage. 

Tne  amount  of  milling  done  in  the  leading  English  shops  is 
surprising.  No  new  planers  are  bought  for  Crewe,  and  the 
old  ones  are  used  up  as  fast  as  possible.  A  large  tool  room 
is  nearly  exclusively  given  up  for  making  cutters  for  milling 
machines.  Main  and  side  rods  are  milled  in  piles  of  four  or 
more  on  profile  milling  machines,  the  cutters  following  for- 
mers. The  work  is  rapidly  and  well  finished,  the  rods  going 
directly  into  the  erecting  shop  with  no  hand  finish.  1  saw, 
however,  a  great  deal  of  hand  finisiiing,  by  draw-filing,  in  other 
shops.  Valves  and  driving  boxes  are  made  of  solid  bronze 
and  are  nnished  by  special  milling  tools,  making  them  abso- 
lutely interchangeable.  The  pin  holes  in  valve  motion  work 
are  lapped  out  for  the  pins;  this  produces  very  accurate  fit- 
ting and  reduces  the  work  in  the  erecting  shop.  Piston  rods 
have  no  hand  work,  and  rods  in  repairs  are  ail  finished  by 
grinding. 

There  is  a  great  deal  of  old  machinery  here  which  is  very 
much  crowded,  and  the  number  of  belts  in  these  shops  wi.» 
some  day  be  very  greatly  reduced.  The  shops  themselves  will 
light  up  the  heavens  very  beautifully  if  they  happen  to  take 
fire  on  a  dark  night.  The  new  machinery  seems  to  be  remark- 
ably strong  and  heavy,  with  no  stinting  of  material.  The  mill- 
ing machines  are  particularly  rigid,  and  I  should  say  that 
rather  more  attention  is  paid  to  strength  and  rigidity  than  to 
feed  and  driving  mechanism.  I  found  comparatively  few  bor- 
ing mills  at  Crewe  in  the  older  shops  and  a  correspondingly  in- 
creased use  of  lathes.  Piecework  is  used  throughout  on  repeti- 
tive jobs,  and  the  shop  work  is  arranged  as  nearly  as  possible  on 
a  manufacturing  basis.  The  rather  close  adherence  to  routine 
methods  is  possible  because  of  the  relatively  small  number 
of  standard  locomotives  and  the  very  marked  efforts  in  the 
direction  of  interchangeability  of  the  principal  parts  in  several 
different  classes  of  locomotives.  One  does  not  find  here  some 
four  or  five  different  kinds  of  eccentrics  or  eccentric  straps 
piled  up  in  front  of  a  machine. 

The  boiler  work  at  Crewe  causes  a  sigh  of  admiration,  be- 
cause here  are  real  boiler  makers  in  abundance,  and  their  work 
is  finely  htted  and  finished.  It  is  safe  to  say  that  the  men  test- 
ing these  boilers  under  hydraulic  pressure  do  not  require  um- 
brellas or  oil-skins — although  I  did  not  have  the  good  fortune 
to  see  one  tested.  While  labor  saving  machinery  is  used  to 
a  certain  extent,  most  of  the  work  is  done  by  hand.  The  stay- 
bolt  work  is  done  with  special  care  and  copper  staybolts  are 
used  exclusively.  Boiler  tubes,  as  a  rule,  are  beaded  over 
only  at  thp  back  end,  and  It  is  quite  common  to  find  only  a 
portion  at  this  end  so  treated.  The  smokebox  ends  are 
usually  not  beaded  at  all.    A  characteristic  of  boiler  shops  over 


here  is  the  use  of  flanging  presses  and  formers,  and  in  th  s  mg 
drafting  room  helps  the  snop  by  reducing  the  numb  r  ^^t 
standard  sheets  requiring  flanging.  I  should  say  tha  I'^u 
American  roads  could  advantageously  send  a  represeu  .Uvt 
over  here  to  study  this  matter  of  duplication  of  pa;  in 
boilers  and  running  gear. 

English  locomotive  men  have  no  use  for  the  Americai  Liar- 
frames,  and  1  was  attacked  on  this  question  everywhe  .  i 
fought  for  the  American  frame  on  principle,  but — 1  k  aeii 
something.  The  criticism  Is  not  on  the  bar-frame  iib  so 
much  as  on  the  difficulty  of  forging,  or  casting,  a  fra)  of 
this  type  so  that  it  will  be  free  from  initial  stresses,  l  ^^ 
there  is  a  good  deal  of  prejudice  over  here  in  this  mattei  jut 
these  plate  frames  cannot  be  examined  thoughtfully  wii  jut 
reaching  tne  conclusion  that  they  have  some  excellent  p'  ,ts. 
Plate  frames  are  now  cut  away  so  that  they  do  not  rende  the 
engine  inaccessible,  and  the  plates  offer  the  advantage  of  h  ao- 
geneity.  The  strong  point  of  English  frames,  however,  i^  lot 
in  the  plate  so  much  as  it  is  in  the  bracing,  which  is  ex  lcI- 
ingly  deep  and  rigid.  The  frames  are  themselves  deep  .ad 
amply  rigid  against  vertical  stresses.  They  are  made  <  id 
against  twisting  by  three  substantial  steel  castings,  whicl.  re 
nearly  as  effective  as  the  cylinders.  One  of  these  is  the  rah  on 
plate  supporting  the  guides  and  the  others  are  in  the  fori.,  of 
the  belly  braces  and  cross  braces  at  the  front  end  of  the  rue- 
box.  These  act  as  the  diagonal  braces  between  two  deck  br  ige 
girders  and  seem  admirably  suited  to  provide  for  the  e.\<  • -d- 
ingly  heavy  stresses  received  by  the  flanges  of  the  drivers  w^.-.-n 
striking  curves.  Judging  from  the  answers  to  my  questicis, 
nothing  on  an  English  locomotive  has  ever  broken  since  ;ae 
time  of  Stephenson,  and  nothing  ever  will  break,  but  I  am 
quite  sure  that,  except  in  the  case  of  very  old  locomotive;;, 
there  is  very  little  trouble  here  with  broken  frames. 

On  this  road,  as  on  nearly  all  others  in  this  country,  thrre 
are  no  adjustable  parts  in  the  smokebox  except  the  petticoat 
and  stack.  The  petticoats  are  usually  cast  integral  with  the 
stack,  and,  like  the  practice  of  the  Caledonian  Railway,  win'n 
once  adjusted  for  a  new  engine  no  provision  is  made  for  subse- 
quent change.  Of  course,  they  throw  "fire"  to  some  extent,  hut 
not  as  much  as  we  would  expect. 

The  Crewe  shops  are  on  a  longitudinal  track  basis,  which  is 
the  usual  rule  over  here. 

The  painting  of  new  engines  requires  two  weeks,  but  is  not 
renewed  for  about  six  years.  Fifteen  months  is  the  usual 
period  between  general  repairs.  This  road  builds  all  its  m  w 
engines  and  usually  builds  about  70  per  year  for  renewals. 

On  the  London  &  Northwestern  the  engine  men  both  repct 
from  one  to  one  and  a  half  hours  before  their  engine  is  to  ^o 
out.  They  attend  to  taking  coal  and  water,  oiling  and  inspe'  t- 
ing,  before  the  run.  They  also  stay  with  the  engine  a  ha'f- 
hour  after  getting  in  from  a  run,  and  make  a  very  careful  ia 
spection,  being  held  resi)onsible  for  reporting  the  condition  <  f 
the  engine  in  every  respect  and  for  reporting  in  writing  in  tl.i' 
work  book  anything  requiring  attention.  As  a  rule  they  re- 
main about  the  engine  when  repairs  are  being  made,  to  so<.' 
that  the  work  is  satisfactorily  done.  Contrast  this  sort  cf 
interest  with  that  found  in  connection  with  the  pooling  sy^^ 
tern! 

The  shop  men  in  England  are  a  comfortable  lot.  They  tal; 
life  easily  and  certainly  impress  the  visitor  with  the  id* 
that  they  do  not  intend  to  work  hard:  in  fact,  in  going  abon 
the  shops  the  men  seen  appear  to  be  slow  and  inclined  t 
make  their  work  last  as  long  as  possible.  The  absence  o 
labor-saving  "kinks"  and  devices,  such  as  hoists  over  the  mv 
chines,  tends  toward  a  great  deal  of  unnecessary  manual  laboi 

English  foremen  are  officials  with  considerable  dignity.  I  me 
several  Whltworth  scholars  among  them  and  a  number  wh' 
were  technical  school  graduates.    They  are  personages  of  con 
siderable  Importance,  and  the  workmen  hold  them  In  apparent 
awe,  which  is  In  marked  contrast  to  the  freedom  and  democracy 
of  an  American  railroad  shop.     The  foreman  here  is  not  "Bill.' 
"Fred."  "Charlie"  or  "Dick."     He  Is  Mr.  So  and  So,  with  a 
touch  of  the  cap.    The  works  manager  of  an  English  road  Is, 
as  he  ought  to  be,  a  real  official,  with  his  duties  confined,  as 
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tbey  uuglit  to  be,  to  the  shops  themselves.  English  roads  do 
„„,  \  t'  the  counterpart  of  our  master  mechanic  with  respousi- 
I,  I  ot  various  kinds  ovtr  shops,  roundhouses,  engineers 
j,i,  i-nien,  wrecking  crews  and  all,  with  too  little  help  and 
,  e        iiig  upon  general  foremen  for  important  shops. 

j;  ish  locomotives  are  usually  adapted  to  hauling  light 
loaii  They  are  well  adapted  for  it,  and  have  been  developed 
Q,j  y.  -,  basis.  The  time  has  now  come,  however,  when  some- 
tiiiu;  uew  must  be  done.  Trains  are  becoming  heavier,  and 
2^  |i  senger  equipment  improves,  as  it  must  along  the  lines  of 
•'^coriidor"  cars,  much  greater  weights  will  prevail.  Further- 
mon  competition  among  the  various  lines  will  bring  this 
heav  r  equipment  very  rapidly  and  the  English  locomotive 
supo.  iiitendent  will  soon  face  a  very  diflScult  problem,  which 
aniii  tits  to  the  provision  of  greatly  increased  capacity  without 
eXLT  ling  the  narrow  limits  of  clearances.  Across  the  Channel 
the  -iinie  pi"oblem  was  foreseen  some  years  ago,  and  French 
roa<ls  have  studied  it  and  provided  for  it  effectively.  This  has 
not  soaped  the  attention  of  progressive  English  railroad  men, 
and  iiie  Great  Western  is  now  studying  the  De  Glehn  compound 
by  aid  of  an  engine  built  by  the  Societe  Alsacienne  de  Constru;- 
tions  Mechanique,  from  the  drawings  of  the  latest  4-4-2  engine 
of  lii''  Northern  Railway  of  France.  My  understanding  of  the 
leasdii  tor  this  purchase  of  a  foreign  engine  is  this:  The  Great 
Weiri'.ru  has  recently  produced  at  Swindon  a  new  design  of 
4-(i-'.i  passenger  engine.  It  is  a  beautiful  machine  and  repre- 
sfiits  the  knowledge  and  experience  gained  on  this  road  in  the 
(ousuuition  of  single  expansion  locomotives.  In  fact,  it  is  the 
best  single  expansion  locomotive  that  Mr.  Churchward  can  build 
witliin  the  limits  prescribed  by  the  demands  of  the  road.  Wish- 
iiii;  to  know  what  may  be  expected  from  compounding,  he 
boii^lu  a  De  Glehn  compound,  believing  this  type  to  represent 
ihc  heat  and  most  advanced  method  of  compounding.  In  secur- 
ing a  compound  he  desired  to  obtain  one  which  would  be  com- 
jiarahle  in  weight  with  his  own  design.  The  results  of  the 
comiiarison  will  be  interesting.  It  will  be  necessary,  however, 
to  oiiprate  the  French  engine  in  the  French  way,  or  it  will  not 
show  what  it  can  do.     Undoubtedly  this  will  not  be  overlooked. 

Tlie  Great  Western  is  not  the  only  road  which  is  making  a 
study  of  Continental  practice.  A  locomotive  superintendent 
of  another  prominent  road  told  me  that  he  believed  it  would 
soon  be  necessary  to  apply  the  De  Glehn  principle  to  his  prac- 
tit  t  in  order  to  keep  pace  with  the  demands  made  upon  him  by 
111'  management  It  is  worth  remarking  that  this  official  did 
not  say  that  he  thought  compounding  would  be  necessa.y, 
1>U!  ihat  the  De  Glehn  compounding  was  needed.  He  proceeded 
to  'xplain  that,  because  the  work  required  of  a  locomotive 
vaif.'s  with  frequently  changing  conditions  of  the  road,  the  de- 
si|^^  of  the  locomotive  should  provide  means  for  adjusting  the 
<'n,i:iiie  lo  the  conditions,  and  this,  he  thought,  was  best  acccm- 
pli~!ied  by  the  four-cylinder  compound  with  independent  valve 
gears.  I  was  considerably  impressed  by  this  frank  statement  of 
a  t  an  who  would  not  look  to  a  foreign  country  for  ideas  in 
lO'  motive  construction  if  he  could  avoid  It.  He  wished  me  to 
w!  hold  his  name,  and  went  on  to  say  that  he  had  gone  as 
ta  is  he  could  on  present  lines.  Little  was  left  to  be  gotten 
Ott  of  boilers  or  boiler  accessories,  there  was  not  much  to  be 
ex  ••(•ted  in  the  way  of  improvements  in  valve  gear,  and  he  did 
no  believe  it  possible  to  greatly  improve  simple  engines  unless 
Biii:  'rheating  should  prove  successful.  If  it  should,  he  would 
3''  't  it,  and  even  then  he  thought  compounding  necessary.  On 
'•'  ^ing  him  out  a  little  further,  he  expressed  the  opinion  that 
"  'Mild  be  necessary  to  adopt  every  refinement,  within  reason- 
3l  limits,  which  would  increase  the  capacity  of  locomotives 
%  increasing  the  effectiveness  of  a  pound  of  steam.  He  said: 
'^^  must  not  hesitate  to  complicate  our  locomotives,  and  we 
* '^t  uo  pvery  possible  thing  to  educate  and  encourage  the 
^■'j  'Who  handle  the  engines,  so  that  they  will  get  the  work 
©ttv  of  them.  We  need  scientific  locomotives  and  specially  edu- 
Pffl  men  to  run  them.  We  are  now  up  against  a  stone  wan, 
"'     ^hese  things  we  must  do." 

■^  words  are  quoted  exactly  as  possible,  and  they  are 
^^  liy  of  thoughtful  consideration  in  every  country  where 
'       '"»ad  transportation  is  an  important  factor.     Some  instruc- 


:  ve  and  intelligent  locomotive  designing  is  to  be  done  in  Eng- 
land in  the  near  future. 

1  may  ue  pardoned  for  recording  these  parlii-ular  notes  willi 
considerable  pleasure,  because  the  ideas  aie  so  <  losniy  in  accord 
with  my  own.  V      /  G.  M.  B. 

(To  be  conti7iued.) 


PERSONALS. 


Mr.   Mord   Roberts   has   resigned  as   superintendent  of   ma- 
chinery of  the  Kansas  City  Southern  Railway. 


Mr.  C.  H.  Bowers  has  been  appointed  assistant  master  car 
builder  of  the  Canadian  Pacific  lines  east  of  Port  Arthur. 


Mr.  A.  Struthers  has  resigned  as  master  mechanic  of  the  El 
Paso  &  Southwestern  at  Douglas,  Arizona. 


Mr.  W.  E.  Killen  has  resigned  as  superintendent  of  motive 
power  of  the  Chicago,  Peoria  &  St.  .Louis  at  Jacksonville, 
Illinois. 


Mr.  M.  D.  Stewart  has  resigned  as  master  mechanic  of  the 
Rio  Grande,  Sierra  Madre  &  Pacific  to  accept  a  position  as 
master  mechanic  on  the  Chicago,  Peoria  &  Pacific. 


Mr.  J.  W.  Oplinger  has  been  appointed  superintendent  of 
motive  power  of  the  Atlantic  Coast  Line,  with  headquarters  at 
Savannah,  Ga.,  to  succeed  Mr.  W.  H.  Young. 


Mr.  F.  A.  Chase,  general  master  mechanic  of  the  Iviissourl 
Lines  of  tne  Chicago,  Burlington  &  Quincy,  has  been  appointed 
general  mechanical  inspector  with  headquarters  at  St.  Louis, 
Mo. 


Mr.  W.  E.  Symons,  mechanical  superintendent  of  the  Gulf 
Lines  of  the  Atchison.  Topeka  &  Santa  Fe,  has  been  appointed 
superintendent  of  motive  power  of  the  Kansas  City  Souther.j. 
with  headquarters  at  Fatsburg,  Kan. 


Mr.  Thomas  Paxton  has  resigned  as  master  mechanic  of  the 
St.  Louis,  Iron  Mountain  &  Southern  to  become  master  me- 
chanic of  the  El  Paso  &  Southwestern  Railway,  with  head- 
quarters at  Douglas,  Ariz. 


Mr.  A.  Harrity  has  resigned  as  master  mechanic  of  the 
Atchison,  Topeka  &  banta  Fe  at  Raton,  New  Mexico,  and  has 
been  appointed  mechanical  superintendent  of  the  Gulf,  Colo- 
rado &  Santa  Fe  to  succeed  Mr.  W.  E.  Symons. 


Mr.  A.  B.  McHaffie  has  been  appointed  master  mechanic  of 
the  Intercolonial  Railway  of  Canada,  with  headquarters  at 
Moncton.  He  is  promoted  from  the  position  of  foreman  of  the 
locomotive  shops  at  that  point. 


John  R.  Slack,  formerly  superintendent  of  motive  power 
and  recently  appointed  assistant  to  the  general  superintendent 
of  the  Delaware  &  Hudson,  died  in  New  York,  August  1,  at 
the  age  of  41  years.  Mr.  Slack  was  educated  at  Columbia  Col- 
lege and  Stevens  Institute  of  Technology.  He  began  railroad 
work  as  an  apprentice  on  the  New  York  Central  and  became 
mechanical  engineer  of  that  road  in  1890.  In  1898  he  went  to 
the  Central  Railroad  of  New-  Jersey  as  mechanical  engineer, 
and  in  1894  was  appointed  assistant  superintendent  of  motive 
power  of  the  Delaware  &  Hudson.  In  1902  he  was  promoted 
to  the  head  of  the  department  and  in  March  last  was  appointed 
assistant  to  the  general  superintendent.  He  will  be  sadly 
missed  by  many  whose  respect  and  friendship  he  gained  by  his 
attractive  personality. 
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PASSEXGER    LOCOMOTlVi:.     MIClIUiAX    CENTRAL    RAIUIOAD. 

K.  i).  Broxneb.  Superintendent  Motive  Power  American  Locomotive  Company,  Schenectady  Works,  Builders. 


PASSENGER    LOCXDMOTIVE,    MICHIGAN    CENTRAL 

RAILROAD. 


4-6-2   (pacific)  type. 


Total  Weight 

Total 

Divided  by 

Engine 

Total 

Heating 

Heating 

Number. 

Weight. 

Surface. 

Surface. 

602 

221.550 

3,053 

72.5 

499 

221,000 

3,894 

56.7 

601 

219,000 

4,078 

53.7 

2,794 

218,000 

3,757 

58.2 

209.500 
202.000 

3.818 
3.462 

54.8 
58.3 

284 

1.000 

190.000 

3.738 

50.1 

147 

187,000 

3.533 

52.9 

650 

174,500 

3.343 

52.2 

Tlie  Michigan  Central  has  in  service  four  very  powerful  six- 
loiipled  passenger  locomotives  from  the  Schenectady  Works  of 
tliP  American  Locomotive  Company.  These  engines  closely  re- 
stiiible  those  of  the  same  type  for  the  New  York  Central,  il- 
lii.<i rated  in  this  journal  in  March,  1904,  page  87,  but  they 
an'  somewhat  heavier.  In  the  accompanying  tables  the  com- 
IKirison  of  total  weights  and  heating  surfaces  of  a  number  of 
iO( (>nt  large  passenger  locomotives  are  given,  and  also  some 
raiios  of  the  different  factors  of  the  new  Michigan  Central 
piiijines: 

COMPARISON    WITH    OTHER    LARGE    PASSENGER    LOCOMOTIVES. 


lioad. 

C.  &  A 

M.  C 

0.  &  A 

N.  Y.  C 

El  Paso  &  Southwestern 

N'Ttberii    Pacific    

A.  T.  &  S.   P 

<"    &  O 

i.    S.  &  M.  S 


RATIOS     OF     MICHIGAN     CENTRAL    LOCOMOTIVES. 

1'    iiing  surface  to  cylinder  volume ;*...».  .=  341 

1  active  weight  to  heating  surface ,  ...v.  .=  36.1 

Tiactlve  weight  to  tractive  effort j  .............  .ii.\;.  .r=  4.93 

T  :ietive  effort  to  heating  surface .1.^, .,.»  ...i.^.  .;>  f.  » .=  7.31 

1  i  ating  surface  to  grate  area i  . .  v .  .  .  =  77.5 

f    ating  surface,  percentage  of  tractive  effort ....'.,*....=  13.6 

"^   "al  weight  to  heating  surface .........=:  66.7 

It  is  interesting  to  note  the  advance  in  capacity  over  the 

ent  passenger  locomotives  of  the  4-4-2  type  built  last  year 

■   I  this  road  and  illustrated  in  this  journal  in  January,  1903, 

46  .3.3.     The  present  design  is  only  550  lbs.  lighter  in  total 

'ght  than  the  heaviest  of  passenger  locomotives  which  are 

ining  on  the  Chicago  &  Alton  Railroad.     In  1902  the  Bald- 

n  Locomotive  Works  built  some  2-8-0  passenger  engines  for 

e  Colorado    Midland,  with  74-in.  boilers.      These  Michigan 

ntral   engines,  with   72  1-lfi-in.   hoilers.  are  next  to  these  in 

ving  the  largest  boilers  in  passenger  service.     They  have 

g.   straight  boilers   with    354.   2-in.    tubes   20   ft.    long   and 

ving  %-\n.  spaces  between  the  tubes.      The  heating  surface 

3.894  sq.  ft.,  which  closely  approaches  that  of  the  Chicago 

Alton  engine  of  this  type,  built  a  year  ago,  with  the  largest 

ating  surface  yet  given  to  any  passenger  locomotive.    This 

•ler  has  a  4%-in.  mud  ring  on  all  sides.     It  has  a  liberal 

mber  of  flexible  staybolts  in  the  outside  rows  surrounding 

•  narrow  water  spaces.    A  ring  of  these  staybolts,  64  in  num- 

■  '■.  all  around  each  side  of  the  firebox  and  in  the  corners, 

of  them  in  the  other  rows  on  the  back  head  and  44  in  the 

oat  sheet,  ara  expected  to  reduce  the  staybolt  breakage. 

Special  care  has  been  taken  to  brace  the  frames  with  broad. 


flat  braces  over  the  front  driving  axle,  between  the  second 
and  third  driving  axles  and  at  the  pivot  for  the  trailing  axle 
radius  bar.  The  bottom  rails  of  the  frames  are  tied  across 
the  engine  at  the  forward  and  main  driving  boxes.  There  la 
no  splice  in  the  frames  except  at  the  rear  of  the  rear  driving 
boxes.  Special  attention  is  directed  to  the  new  keyed  pedestal 
tie  binders  for  the  frame  jaws.  These  permit  of  strong  and 
yet  adjustable  construction  at  these  vital  points.    This  binder 


HALF  REAR  ELEVATION    AND  SECTION. 

was  developed  by  Mr.  Francis  .1.  Cole  of  the  American  Loco- 
motive Comphny. 

These  engines  have  piston  valves  with  inside  admission  an-i 
direct  motion.  In  the  plan  view  the  fork  connection  at  the 
back  end  of  the  transmission  bar  and  the  double  link  lifte.-s 
ire  shown. 

The  trailer  trucks  are  similar  to  those  of  the  recent  New 
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York  Central  engines  of  this  type.  They  have,  however,  a  bet- 
ter arrangement  for  taking  out  the  truck  boxes  by  means  of 
a  removable  pedestal  tie  which  was  not  originally  provided  in 
the  earlier  engines.  These  trucks  have  angle  bar  frames  and 
radius  bars  75  ins.  long,  measured  on  the  center  line  of  the 
engine.  In  order  to  ronnctt  the  rear  equalizers  with  the  out- 
side boxes  of  the  trailer  truck  and  the  inside  driving  boxes, 
the  levers  are  placed  at  an  angle,  with  the  fulcrums  under  the 
front  firebox  supports.  These  fulcrums  form  the  connection 
between  the  main  and  short  outside  auxiliary  frames  at  the 
trailer  trucks.  A  spring  seat  and  2-in.  rollers  provide  for 
easy   lateral   movement  of  the  trailer  trucks. 

In  studying  this  design  the  high  ratio  of  tractive  weight  to 
tractive  effort  should  be  noted.  The  engine  should  not  be 
"slippery"  under  any  ordinary  condition  of  rail.  It  is  note- 
worthy that  strength  has  not  been  sacrificed  in  any  particular 
in  order  to  reduce  weight. 

Mr.  E.  D.  Bronner,  superintendent  of  motive  power  of  the 
Michigan  Central,  states  that  these  engines  are  to  haul  very 
heavy  trains  such  as  No.  31,  which  leaves  Chicago  at  9.00  p. 
m.  and  arrives  at  Buffalo  at  7.20  a.  m.,  535.2  miles  in  10  hours, 
20  minutes,  at  an  average  speed  of  51.8  miles  per  hour.  This 
train  usually  consists  of  16  cars  and  weighs  fiOO  tons  behind 
the  tender.  The  grades  on  the  Canada  division  are  very  light, 
while  on  the  United  States  division  there  are  some  of  36  ft.  to 
the  mile.  In  this  journal  for  January,  1903,  page  33,  a  remark- 
able run  with  this  train  hauled  by  the  Class  K,  or  4-4-2-type, 
locomotives  was  described.  The  larger  engines,  Class  I^,  are 
expected  to  handle  the  train  comfortably,  whereas  the  smaller 
engines  are  piit  to  the  limit  of  their  capacity.  In  this  run  there 
are  15  regular  station  stops  and,  taken  as  a  whole,  it  is  very 
severe  service.  Readers  are  referred  to  the  description  of  the 
work  of  the  4-4-2  engines  for  the  particulars  of  a  portion  of 
the  remarkable  previous  performance  of  one  of  them. 

In  the  following  table  the  chief  dimensions  are  given: 

PASSENGEIl    L0CO.VIOTIVK.    MICHIGAN    CENTRAL    RAILROAD. 

4-6-2-TYPE. 

GENERAL    DIMENSIONS. 

Gauge    .-.  .•. 4  ft.   8  '.j    Ins. 

Fuel    l.'„i'i Bituminous  coal 

Weieht   in   working  order.  .....;  , 221.000  lbs. 

Weight   on   drivers ;;•.'. . : 140  500  lbs. 

Weight  engine  and  tender  in  working  order 343,600  lbs. 

Wheel  base,  driving 13  ft. 

Wheel  base,  rigid 13  ft. 

Wheel  ba.^e,  total   33  ft.  7  Va  ins. 

Wheel  ba.se,  total,  engine  and  tender 60  ft.  5  ins. 


CYLINDERS. 

Diameter  of  cylinders •__■ 

Strolie  of  piston \    i 

Horizontal  thickness  of  piston ',ii' 

Diameter  of  piston  rod  [3 

Kind  of  piston-rod  packing U.  S.  metallic,  with  Gibbs  vibratin 

VALVES. 

Kind  of  slide  valves    { 

Greatest  travel  of  slide  valves i 

Outside  lap  of  slide  valves 

Inside  clearance  of  slide  valves %  in..' 

Lead  of  valves  in  full  gear Line  and  ' 

line  in  full  forward  motion,  one-quarter  lead  at  one-quarter 
Kind  of  valve-stem  packing  U.  S.  m 

WHEELS,  ETC. 

Number  of  driving  wheels 

Diameter  of  driving  wheels  outside  of  tire ' 

.Material  of  driving-wheel  centers    Cas^ 

Thickness  of  tire   31 

Driving-box    material     Cas- 

Diameter  and  length  of  driving  Journals 9iy^  ins.  diameter  x  1 

Diameter  and  length  of  main  crankpin  journals : 

(Main  side,  T'i-  x  4%   ins.)  7  Ins.  diameter  x  6' 
Diameter  and  length  of  side-rod  crankpin  journals : 

Forward  and  back,  5  ins.  diameter  x  4< 

Engine-truck  Journals 6  ins.  diameter  x  1 . 

Engine-truck  wheels   '6- 

Trailer  wheels,  diameter    5 

Trailer  journals 8  z  1 


int. 

ins. 

DS. 

up 


on 
ins 
in. 
in. 

ke 
■;lic 


II  s>. 

fCl 

MS. 

as. 

ns. 
ns. 
ins. 
ins. 
!ns. 


BOILEB. 

Style Straight  top,  radial     ay 

Outside  diameter  of  first   ring 72  1-1      ;is. 

Working  pressure    20'    hs. 

Thickness  of  plates  in  barrel  and  outside  of  firebox. 23-32,  %,  14.  9-1    in. 

Firebox,    length    96V-  ^ns. 

Firebox,  width 75  Vi  ins. 

Firebox,   depth Front,  79V^   ins. ;    back,  65-7.'i  ins. 

Firebox,    material    Cailion 

F'irebox  plates,  thickness: 

Sides,  %  in. ;    back,  %  In. ;    crown,  %  in. ;   tube  sheet,  '     in. 
Firebox,  water  space.  .  .  .Front,  4%  ins.;    sides,  4'/^  Ins.;    back,  4%  ins. 

Firebox,  staybolts Ulster  special  iron,  1-in.  diameter  ^\ .  S. 

Tubes,    number ?.54 

Tubes,  diameter 2  ins. 

Tubes,  length  over  tube  sheets 2"  ft. 

Fire  brick,   supported  on Water  tubes 

Heating   surface,   tubes    3,690.6  Ff;  ft. 

Heating  surface,  water  tubes   23.6  ?n  ft. 

Heating   surface,    firebox 180.3  sq  ft. 

Heating  surface,   total   3,894.5  .-^q.  ft. 

Grate    surface    50.23  s^  ft. 

Exhaust  pipes Sii.ule 

Exhaust  nozzles,   diameter    5%,  5%,  5vs  ms. 

Smokestack,  inside  diameter  18  ins. 

Smokestack,  top  above  rail 14  ft.  10  1-32  ins. 

TBNDKB. 

Style Water  bottom 

Weight,  empty 52,600  lbs. 

Wheels,  number   ^ 

Wheels,   diameter 36  ins. 

Journals,  diameter  and  length 5%  Ins.  diameter  x  10  i;is. 

WTieel   base   1«  ft 

Tender  frame 10-ln.  channels,  11-16-in.   web 

Tender  trucks Fox  pressed  steel,  floating  bolster 

Water  capacity 6,000  U.  S.  g.^ls. 

Coal  capacity   10  tens 


PERFORMANCE  AND  REPAIRS  OF  "  BIG  LOCOMOTIVES." 


The  opinions  concerning  "Big  Locomotives,"  printed  in  the 
June  number  of  this  journal,  have  attracted  the  attention  of 
many  operating  officers  and  it  is  to  be  hoped  that  a  reduction 
in  the  too  general  practice  of  overloading  will  result. 

Several  officers  were  sufficiently  interested  to  make  an  effort 
to  ascertain  the  cost  of  repairs  of  various  classes  of  locomotives 
and  to  investigate  the  records  of  "engine  failures."  These 
figures  are  usually  not  available  in  the  customary  methods  of 
keeping  accounts  and  in  order  to  know  positively  the  standing 
of  the  large  locomotives  an  analysis  was  prepared  by  the  of- 
ficers of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Railway. 
Mr.  A.  W.  Trenholm.  general  manager,  has  transmitted  a  state- 
ment prepared  by  Mr.  .1.  .J.  Ellis,  superintendent  motive  power 
and  machinery,  which  is  reproduced  in  full  with  the  accom- 
panying diagrams. 

A  careful  study  of  these  diagrams  carries  the  conviction  of 
the  necessity  for  such  comparisons  in  order  to  determine  with 
intelligence  the  proper  motive  power  policy  of  a  road.  The 
observations  of  Mr.  Ellis  aie  as  follows: 

"Are  big  lo<"omotives  satisfactory?"  From  a  motive  power 
standpoint  I  should  say  they  are  not,  when  the  weight  greatly 
exceeds  225.000  lbs.  The  curves  in  Fig.  1  indicate  that  the 
cost  of  repairs  increases  very  rapidly  with  the  weight  of  the 
locomotive,  the  inc-rea.se  being  greatest  in  passenger  engines. 
The  upper  curve  of  Fig.  2  shows  that  the  cost  of  coal  consumed 
per  thousand  ton  miles  de<reases  very  rapidly  with  the  in- 
creased weight  of  the  locomotive  up  to  a  certain  limit,  after 


which  the  curve  is  nearly  parallel  with  the  base  line;  tli*n 
again  slightly  rising  at  engines  weighing  275,000  lbs.,  showing 
that  the  limit  of  weight  which  gives  greatest  fuel  economy 
has  been  exceeded.  The  same  is  nearly  true  as  to  cost  of  "il 
per  thousand  ton  miles  shown  on  the  same  sheet. 

"Are  locomotive  failures  increasing  as  the  size  of  locomotives 
increases?"  This  can  be  answered  by  referring  to  the  table  "f 
figures  showing  the  engine  failures  on  the  Wisconsin  Divisi'  .1 
and  Minnesota  &  Iowa  Division  for  four  months,  includls  i,' 
December,  1903.  and  the  first  three  months  of  1904.  It  will  e 
observed  that  on  the  Wisconsin  Division,  where  the  engin  s 
employed  in  road  service  are  about  equally  divided  betwe«  n 
light  and  heavy  power,  that  91.2  per  cent,  of  all  failures  di  ''• 
ing  these  four  months  are  against  the  heavy  power.  On  t  ic 
Minnesota  &  Iowa  Division  23.1  per  cent,  of  the  power  wefg  ^ 
more  than  225,000  lbs.  per  locomotive  and  26.9  per  cent,  of  t  f' 
failures  are  due  to  this  class  of  power.  Why  there  is  such  a 
difference  in  the  per  cent,  of  failures  chargeable  to  large  loci 
motives  on  the  Wisconsin  and  Minnesota  &  Iowa  Divisions.  I 
am  unable  to  say.  Whether  it  is  due  to  the  fact  that  engir  s 
are  big,  or  to  overloading,  is  a  matter  of  conjecture. 

If  the  difference  between  the  tonnage  hauled  and  a  dyn  • 
nioraeter  car  rating  was  known  for  the  two  divisions,  it  mig  ' 
throw  some  light  on  the  subject.  A  very  important  part  ' 
the  first  question,  from  an  operating  standpoint,  is  the  relati* " 
cost  per  thousand  ton  miles,  for  engine  and  train  crews,  wh-  1 
working  with  light  and  heavy  locomotives.  A  curve  sliou  1 
he  plotted  similar  to  that  of  the  cost  of  coal  and  oil  c« 
sumed  and  would  be  a  very  valuable  addition  to  this  data  ar 
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son  thing  that  should  be  known.  We  could  do  this  here  if 
we  ad  the  cost  for  train  crews — we  can,  of  course,  obtain  from 
QUI  records   the  cost  as  to  engine  crews. 

•    11  the  information  here  presented  would  indicate  that  from 
a  I    tive  power  point  of  view  a  maximum  limit  of  weight  for 

t  Cost  of  Repairs  for  Year  EntUng  March  31st  1903. 
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Cost  of  oil  Used  on  Wiseonslu  Divisloa 
for  Year  1902 


Engine  Oil  28.3  e.  per  G. 

18.3  c.    "     * 

Cjiliider  "  Wz  c, 


Passenger  Engines 
Freight  Engines 


!'O,00011).s.    150,000  lbs.   200,000  lbs.  230,000  lbs.   300,000  Ilis.  350,000  lbs.  iO0,000  lbs. 
Total  Weiglit  of  Engine  and  Tender 

FIG.    2. 

')inotives  in  road  service  should  not  far  exceed  225,000  lbs., 
order  to  procure  the  greatest  economy  in  fuel  and  oil  con- 
nption,  cost  of  repairs,  and  minimize  engine  failures. 
I'lease  note  that  Fig.  2  shows  the  cost  of  coal  and  oil  for  the 
ir  1902.  The  reason  for  taking  1902  instead  of  1903  is  on 
lunt  of  the  fact  that  locomotive  statistics  compiled  in  our 


car  service  agent's  office  show  the  oil  consumed  in  1902,  but 
does  not  give  the  figures  for  19U3.  While  we  would  rather  have 
used  1903  figures,  it  probably  would  not  change  the  compara- 
tive cost." 

AVERAGE   YEAKI^Y   COST  OF  REPAIRS. 


PASSENGEK   ENGINES. 

No  of 

"lass 

Type  of 

Engs  in  Aver'g  Total  Weight 

Tra<tive 

Av'rge  Cost  of 

Engine. 

Averge     Age      Eng.  &  Tender 

Power 

Reprs.  per  yr. 

E-7 

4-4-0 

6 

16             166,100 

12,920 

fl,432.92 

E-9 

4-6-0 

6 

13             196,000 

16.520 

2,310.37 

F-8 

4-4-0 

14 

6             238,200 

18,040 

3,222.00 

G-2 

4-6-0 

3 

3             275,050 

FRKIUHT    ENGINES. 

24.115 

4,315.59 

E-4 

4-6-0 

5 

19             178,600 

15,480 

1.711.43 

E-5 

4-4-0 

10 

21             178,600 

13>20 

1.041.92 

E-6 

4-4-0 

23 

17             164,100 

13.820 

1,357.50 

E-8 

4-4-0 

10 

16             166,100 

14,280 

1,082.88 
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4-6-0 

2 

7             258,700 

22,650 

1.493.12 

F-9 

4-6-0 

10 
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22,320 

2.415.33 

G-l 

4-6-0 

13 

4             264,000 

25.090 

2,235.50 
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16 

2             279.850 
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92                     To 
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02                     66 
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38                       64 
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38                      64 

24.1 

23.7 

23.1 

26.9 

] 

BLUE  HEATJN  BOILER  PLATES. 

Every  boilermaker  and  apprentice  who  is  not  posted  on  the 
fatal  blue  heat  should  at  once  become  familiar  with  this  sub- 
ject through  an  actual  test,  which  can  be  made  in  the  following 
manner; 

Take  a  piece  of  steel  about  2  ins.  wide  and  about  24  or  30  ins. 
long,  any  thickness  from  say  H  to  •;»  in.  Grind  the  surface  on 
the  emery  wheel  or  grindstone  until  it  becomes  bright  for  a 
distajice  oi  about  lu  or  12  ins.  on  one  end,  so  that  you  can  ob- 
serve the  color  when  it  makes  its  appearance.  Then  take  it 
to  the  blacksmith  or  flange  fire  and  hold  it  on  top  of  a  clean 
fire,  thus  preventing  it  from  becoming  smoked  up  so  badly  that 
you  cannot  see  the  color.  Now  move  the  piece  slowly  back  and 
forth  over  the  fire  and  watch  it  closely  until  the  blue  color  ap- 
pears, wtiich  will  be  about  the  same  as  is  used  for  tempering 
a  flat  chisel  for  boiler  shop  use.  Then  take  the  piece  to  the 
anvil  and  bend  it  over  double  without  breaking  it  if  you  can. 
You  will  find  that  it  will  break  every  time.  Take  the  other 
end  of  the  same  piece,  which  is  perfectly  cold,  and  you  can  bend 
it  over  double  without  breaking.  (The  higher  the  tensile 
strength  the  quicker  it  will  break.  Soft  firebox  steel  will  not 
break  so.  readily.)  This  experiment  will  prove  to  your  satis- 
faction why  many  corners  have  been  cracked  by  heating  them 
just  hot  enough  to  produce  a  blue  heat,  as  the  steel  will  stand 
far  more  abuse  perfectly  cold  than  it  will  at  a  fatal  blue  heat. 
If  you  are  working  up  steel  and  you  sefr  the  blue  color  coming 
.  into  the  steel,  stop  at  once  and  apply  more  heat  or  you  may 
wish  you  had  taken  the  advice  herein  given.  At  a  very  small 
cost  a  little  crude  oil  or  gasoline  heater  can  be  made  and  in 
less  than  five  minutes  very  heavy  material  can  be  made  white 
hot  and  worked  up  without  any  danger  of  cracking  the  plates. 
Nearly  every  boilermaker  who  has  followed  our  advice  and 
made  the  necessary  experiment  to  familiarize  himself  with 
the  fatal  blue  heat  will  insist  on  having  some  sort  of  a  heater 
in  the  shop  for  doing  his  work  properly  or  he  will  have  sense 
enough  to  tell  the  proprietor  that  he  will  not  be  responsible 
for  the  cracking  of  plates  which  are  heated  by  placing  chunks 
of  red-hot  iron  on  the  place  to  be  worked  up.  This  method 
never  heats  a  plate  hot  enough  to  insure  working  it  without 
danger  of  cracking,  but  by  using  i  rude  oil  or  gasoline  you  will 
never  have  a  break  if  you  stop  pounding  in  time  and  apply 
the  heat  again.  It  requires  but  a  few  minutes  to  make  it 
white  hot  again  and  all  danger  is  thereby  avoided. — Motive 
Power. 
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EDITORIAL   ANNOUNCEMENTS. 


AdvertltteuieutM. — Nothing  Kill  be  inserted  in  this  journal  for  pay, 
EXCEPT  I.N  THE  ADVEKTisi.NG  PAGES.  The  reading  pages  will  contam 
only  such  matter  as  we  consider  of  interest  to  our  readers. 


VontrlbuilouM. — Articles  relating  to  railway  rolling  stock  construction 
atui  viaiuiyemtnt  and  kindred  topics,  by  those  who  are  practically 
acquainted  with  these  subjects,  are  specially  desired.  Also  early 
luiticcs  of  official  changes,  and  additions  of  new  equipmetU  for  the  road 
or  the  shop,  by  purchase  or  construction. 


Xo  Suttmcribern.— The  America.n  E.nujnekb  and  Railroad  Journal, 
is  juaUed  regularly  to  every  subscriber  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  be  notified,  so  that  the  missing  paper  may  be  suppUeck, 
Wlteu  a  MubMcriber  <;ltaii:£«H  Ills  a«ldrea»  he  ought  to  notify 
this  office  at  once,  so  that  the  paper  may  be  sent  to  the  proper  desti- 
nation. 


ECONOMICAL  TRAIN   OPERATION. 


An  imporiaiit  study  ol  train  operation  has  been  undertaken 
for  this  journal  by  Mr.  George  R.  Henderson,  and  will  be  pre- 
sented in  several  articles  beginning  in  the  October  number. 

The  letters  from  railroad  officials  on  the  subject  of  over- 
loading locomotives  which  appeared  in  the  June  number  indi- 
tale  that  the  operation  of  locomotives  from  what  may  be 
termed  a  commercial  standpoint  has  not  been  studied,  and 
the  purposi'  of  the  articles  is  to  indicate  the  need  of  establish- 
ing a  method  of  analysis  of  the  effect  of  train  loads  and  speeds 
upon  the  economy  of  operation.  The  question  is,  What  is  the 
efficient  way  to  load  locomotives?  It  is  not  treated  by  Mr. 
Henderson  as  merely  an  engineering  problem,  but  he  has 
applied  engineering  methods  to  the  solution  of  a  commercial 
problem  involving  questions  which  include  motive  power  and 
operating  factors  in  an  effort  to  deduce  the  most  effective  way 
of  obtaining  the  greatest  returns  for  the  money  invested. 

It  has  been  common  practice  in  times  of  heavy  business  to 
reduce  loads  in  order  to  increase  the  total  movement  of  traffic, 
and  it  is  desirable  to  know  the  speeds  and  loads  which  are  most 
efficient  under  ordinary  conditions.  This  includes  such  items 
as  fuel  and  water  consumption,  engine  repairs  and  wages  of 
engine  and  train  crews,  not  only  in  absolute  quantities,  but  as 
affected  by  such  influences  as  grades,  speeds  and  loads. 

It  is  apparent  at  the  outset  that  no  fixed  rules  can  be  laid 
down  for  handling  traffic  on  any  and  every  division,  but  each 
piece  of  road  may  be  studied  with  reference  to  its  conditions 
of  traffic  and  its  physical  characteristics.  These  articles  will 
define  very  clearly  how  such  a  study  may  be  made  for  any 
conditions  and  will  enable  railroad  officers  to  make  the  proper 
analysis  of  their  conditions  so  that  they  may  apply  the  sug- 


gestions to  their  own  circumstances  in  order  to  conduct  i  .as- 
portation economically. 

Nothing  like  this  has  ever  appeared  in  print  and  Mr.       n 
dersou's  articles  promise  to  be  exceedingly  valuable. 


THE   FIRST   LAW   OF   PIECEWORK. 


Tbe  statements  on  the  subject  of  piecework,  made  b;  ,ir. 
Le  Grand  Parish^  in  this  issue,  are  based  upon  successf;  ex- 
perience under  specially  difficult  conditions,  and  those  ho 
are  working  in  this  direction  will  find  his  suggestions  hv  ui. 
One  thing  stands  out  prominently  in  the  experience  ■  all 
who  are  successful  in  applying  piecework,  and  this  i.  he 
most  important  single  item  in  the  article — 'The  first  U.  of 
piecework  is  honesty."  Piecework  is  not  safe  in  the  1  ids 
of  a  shrewd  schemer,  a  "sharper"  or  a  man  wno  is  at  a 
quickly  made  "record."  Neither  is  it  safe  in  the  hands  o.  ut 
who  will  put  it  into  effect  with  the  issue  of  a  bulletin  n  ce. 
The  time  is  past  when  any  but  a  careful,  well  prepare<l  nd 
well  understood  plan  will  answer.  The  men  must  have  j|(^ 
lute  confidence  in  the  system  and  in  the  officials  who  a^  lin- 
ister  it.  With  this  as  a  foundation  the  system  must  be  lili 
up  as  any  business  is  built  up,  by  carefully  studying  the  on- 
ditions  and  developing  a  plan  to  fit  them.  Honesty  of  iir- 
pose  will  not  alone  suffice.  The  men  must  be  provided  ith 
facilities,  with  material,  with  suitable  conditions  for  .  rk 
ing,  and  they  must  be  aided  by  the  foremen.  All  this  mu.  be 
done  in  such  a  way  as  to  increase  as  far  as  possible  the  •  urn- 
ings  of  the  men,  and  the  men  should  understand  that  pi'co- 
work  is  a  form  of  commission  on  output  paid  in  terms  of  work 
actually  accomplished.  Intensity  of  output  is  what  the  lail 
road  wants.  One  of  them  gets  it  to-day  with  150  men  at  one 
point  where  450  men  were  employed  on  less  work  by  tli''  'lay 
work  plan  two  years  ago.  The  workers,  unskilled  laiioi'  i<. 
receive  double  their  former  wages  and  the  company  gains  an 
advantage  in  increased  productivity  of  its  plant,  in  reduced 
loss  of  time  of  its  rolling  equipment  in  the  shops  am!  in 
actually  reduced  cost  of  the  work  itself.  The  secret  is  "HiKli 
wages    for    Increased    production." 

There  is  nothing  in  the  whole  shop  administration  proiiifni 
more  promising  to  both  employer  and  employee  than  iii'ie- 
work.  There  is  also  nothing  more  thoroughly  misunder^Ktod 
by  some  people.  The  writer  is  told  by  a  piecework  expert  iliat 
in  a  single  month  he  received  formal  requests  for  his  schediilps- 
from  seven  different  railroads.  These  were  properly  proninii.v 
refused.  It  is  not  likely  that  anyone  asking  off-hand  for  a 
schedule  in  order  that  he  may  introduce  piecework  will  be 
careful  to  consider,  for  example,  the  nine  bases  for  compari.-^on 
of  piecework  prices  stated  by  Mr.  Parish. 

Mr.  Parish  does  not  state  the  second  law  of  piecework.  If 
he  did  he  would  probably  express  it  somewhat  as  folio  vs: 
"Place  the  problem  in  the  hands  of  the  right  man  and  k-v*^ 
him  the  requisite  authority  and  support." 

Such  men  are  greatly  needed  just  now.  Some  railroatls^  n^' 
developing  them  and  some  are  not.  Railroad  officers  may  >ee 
how  rapid  has  been  the  development  of  such  experts  in  in- 
dustrial fields.  The  real  question  after  all  is  to  find  the  rnen 
who  can  administer  piecework  and  educate  both  managen  ^it 
and  men   in   its  principles. 


HIGH   SPEED    TOOL    STEEL   IN    RAILROAD    SHOPS. 


If  busy  railroad  officers  who  are  at  their  "wits  end"  to  k  ov 
how  to  meet  the  conditions  of  decreased  rates  per  ton  mile  nd 
increased  cost  of  labor  and  material  will  carefully  ponder  he 
record  presented  by  Mr.  Jacobs  in  this  issue,  they  will  disc(  pr 
one  of  the  roads  they  need  to  follow,  that  of  the  applicatioi  of 
commercial  principles  to  railroad  service. 

Mr.  Jacobs  treats  of  shop  practice,  and  when  "16  to  1,"  '^^ 
familiar  slogan,  is  applied  so  successfully  to  the  improven  nt 
of  shop  tool  output,  the  record  is  entitled  to  keen  attent  on 
by  the  highest  officials  of  all  our  railroads.  The  Union  Pa<  fl^ 
has  become  a  leader  in  this  movement  toward  improved  s  op 
methods.    On  cast  iron  the  Improvement  in  output  ha«  ^  •" 
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20  per  cent;  on  steel  15U  per  cent,  and  on  wrought  iron,  175 
tir  cent.,  considering  actuai  results  and  the  weight  of  metal 
omoved  in  a  given  time.  Union  Pacific  practice,  before  the 
ew  methods  were  applied,  was  probably  neither  far  better  nor 
ar  worse  than  that  of  other  roads.  It  is,  therefore,  safe  to 
ay  that  other  roads  present  the  same  opportunities  for  im- 
lovement.  if  the  statements  of  Mr.  Jacobs  receive  the  atten- 
ion  they  merit,  a  wave  of  improvement  of  machine  and  shop 
jutput  will  pass  over  the  entire  country,  and  this  will  mean 
iiuth  for  the  railroads  and  for  the  men  into  whose  hands  this 
Importunity  falls. 

Nearly  every  shop  has  the  new  tool  steels,  and  blue  chips  are 
commonly  seen.  This,  however,  is  not  sutncieut.  Machine 
tools,  men,  and  shop  methods  require  a  new  kind  of  attention. 
In  fact,  the  new  steels  have  revolutionized  shop  practice  all 
over  the  world,  and  the  railroads  have  every  reason  to  become 
leaders  in  meeting  the  changed  conditions.  If  these  conditions 
are  met,  and  if  the  efforts  of  machine  tool  builders  to  supply 
suitable  special  machinery  for  railroads  are  suitably  encour- 
aged, the  railroad  mechanical  officer  will  be  in  position  to  con- 
tribute, as  he  never  has  before,  to  the  advancement  of  trans- 
portation, and  he  will  take  a  high  place  among  the  leaders  of 
the  times.  This  officer  is  ready  and  willing  to  undertake  his 
task.  The  main  question  lies  before  the  management,  the  di- 
rectors and  the  owners.  Shall  this  opportunity  be  accepted? 
It  will  be  accepted,  and  this  journal  expected  to  be  kept  busy 
recording  the  steps  in  this  revolution. 


CORRESPONDENCE. 


ADJUSTED  TONNAGE  RATINGS. 


FACTS  WANTED    CONCERNING   TREATED  WATER. 


Aigumeuts  which  will  enable  mechanical  officials  of  rail- 
roads to  secure  from  their  superiors  appropriations  for  im- 
proving the  feed  water  of  locomotives  are  largely  sought  for, 
A  correspondent  in   a  recent  communication   said: 

"I  am  greatly  interested  to  read  the  article  by  Mr.  Landon, 
chemist  of  the  Erie  Railroad,  which  you  published  in  the 
August  number  of  the  Ameiuca.n  Engineer.  You  cannot  pre- 
sent a  more  important  subject  than  that  of  "bad  water'  for 
locomotive  use.  I  wish  you  would  secure  more  articles  of  this 
sort  giving  convincing  figures  in  such  a  simple  way  as  to  make 
dear  to  everyone  the  necessity  for  dealing  with  the  water 
problem  in  a  business-like  way.  Such  arguments  will  help 
us  all  in  putting  this  question  in  the  proper  light  before  our 
general  managers.  Of  course  the  expense  of  constructing  treat- 
ing plants  looks  large,  but  we  should  all  engage  in  an  addi- 
tional effort  to  show  that  such  investments  will  pay." 

This  journal  will  gladly  print  good  arguments  of  this  sort 
and  facts  with  figures  showing  the  beneficial  results  actually 
obtained  from  treated  water  will  be  specially  valuable.  Those 
who  are  using  treated  water  should  be  able  to  state  their 
experience  and  nothing  would  be  more  helpful  in  this  educa- 
tional process  than  reports  of  results  actually  accomplished. 


Interesting  figures  for  the  performance  of  the  De  Glehn  com- 
pound locomotives  are  noted  in  the  communication  by  Mr.  Ed- 
ward L.  Coster  in  this  issue.  With  1,900  h.p.  as  a  basis,  Mr. 
Coster  shows  that  the  locomotive  illustrated  in  the  June  num- 
ber of  this  journal,  which  is  the  same  as  the  De  Glehn  cor.i- 
pound  on  the  Pennsylvania,  developed  one  I.  H.  P.  for  each  1.38 
sq.  ft.  of  total  heating  surface;  0.73  I.  H.  P.  per  square  foot  of 
hratins  surface,  and  23.7  I.  H.  P.  per  net  ton  of  total  weight 
of  locomotive.  This  indicates  that  the  boiler  of  this  locomotive 
is  exceedingly  effective.  It  is  not  easy  to  draw  a  fair  compari- 
son with  an  American  locomotive,  but  the  best  performance 
up  to  date  with  a  certain  exceedingly  powerful  American  en- 
gine frinf  1 — 'vn  to  be  the  limit  of  capacity  of  that  engine) 
shows  a  production  of  one  I.  H.  P.  for  each  1.74  sq.  ft.  of  total 
heating  surface;  0.57  I.  H.  P.  per  square  foot  of  heating  surface, 
and  19.8  I.  H.  P.  per  net  ton  of  locomotive.  A  comparison  of  these 
figures,  while  not  conclusive,  indicates  the  advantage  in  effi- 
ciency of  the  best  possible  use  of  the  weight  of  locomotives. 
The  De  Glehn  compounds  are  believed  to  be  far  in  advance  of 
American  practice  in  this  respect.  It  is  worth  while  for  Amer- 
ican locomotive  designers  to  make  a  most  careful  study  of  Mr. 
De  Glehn's  designs. 


To  the  Editor: 

In  the  July  number,  Mr.  Vaughau  .suggests  the  general  applica- 
tion of  uiy  formula  for  adjusted  tonnage  ratings  by  simply  varying 
the  coeliicitMU.s  in  order  to  fit  approximately  with  the  results  of 
various  experiments,  which  can  very  Oiusily  bo  done.  I  notice,  how- 
ever, what  is  apparently  a  misprint  At  tiio  top  of  page  255  the 
allowance  for  grade  is  given  a.s  llg.  iu  the  formula  It=  (;;-(- 2g)  W+ 
lOOC,  g  representing  the  per  cent,  of  grade.  This  evidently  should 
be  2Ug,  as  the  resistance  on  a  1  per  c-eut.  grade  is  20  pounds  per  ton. 

Mr.  Vaughan  thinks  the  chart  is  unnece.ssary,  but  the  object  Ls  to 
avoid  all  need  for  calculations,  as  some  freight  trainmen  are  not 
over  handy  with  a  pencil,  and  the  chart  oliviates  thus  difficulty. 

<ji.  It.  IIendeksON. 


SUGGESTIONS  BY  A  SPEQAL  APPRENTICE. 

It  was  with  considerable  iiuerest  that  I  nad  the  pnper.  by 
Mr.  n.  D.  Smith,  on  the  Special  AppnMui»-e.  in  your  July  number. 
However,  as  a  speeial  .npprentice  I  cannot  agree  with  the  suggested 
changes  iu  the  special  apprentice  course.  True,  the  courses  offered 
by  many  railroads  show  room  for  improvement,  but  I  believe  th«^ 
division  of  the  course  into  thre«^  more  highly  specialized  course- 
would  bo  a  step  in  the  wnmg  dire<tion. 

To  consider  this  subject  fairly  it  might  be  well  to  decide  what 
is  the  ultimate  aim  of  the  special  apprentice.  After  a  man  has 
spent  four  years  and  considerable  money,  and  has  safely  weathered 
a  technical  course  at  one  of  the  leading  universities,  and  has  then 
put  iu  four  more  years  at  the  low  wag«>s  offered  the  .'■pecial  ap- 
l»renti<H-— it  .seems  to  me  that  a  "si>eciai"  would  not  l>o  wortliy  of 
the  name  if  he  did  n<»t  cherish  the  ambition  of  ultimately  attain- 
ing a  higher  position  than  that  of  a  shop  foreman.  Now.  to  suc- 
ce.ssfully  hold  such  positions  as  chief  draught.- man.  engineer  of 
tests,  mechanical  engineer,  master  mechanic,  superintendent  of 
motive  power,  etc.,  would  it  not  l>e  better  to  have  a  general  knowl- 
edge of  locomotive  work,  car  building,  and  road  work,  an<l  not  to  be 
a  specialist  in  any  one  of  these  bramhes? 

To  divide  the  coiir.se  up  as  Mr.  Smith  suggests  would  perhaps 
iM'tter  fit  a  man  to  bi'come  a  shoji  foreman,  but  even  tliis  might  be 
(juestioned.  In  any  one  of  the  iliree  suggested  cour.s,.s.  you  will 
find  the  same  difficulty  as  is  claime<l  to  exist  in  the  pre.sent 
course,  namely:  A  man  does  not  speinl  a  sufficient  time  in  any 
one  shop  to  take  charge  of  that  shop.  I'.y  similar  reasoning  to 
make  a  suci-e.ssful  shop  foreman  a  sjiecial  .should  confine  his  cour.se 
to  four  years  in  one  .hop.  Such  a  process  would,  however,  kill  the 
special  apprentice  course  as  the  tedmical  graduates  would  all 
choose  the  manufacturing  in<liisti.i4s.  where  a  comi>etent  man  oin 
readily  obtain  $00  to  .^T.l  a  month  at  the  .start,  whidi  is  as  much, 
and  in  many  cases  more,  than  the  special  apprentice  receives  in  tbt- 
last  six  months  of  a  four-.\ear  course. 

To  hold  up  a  position  as  a  .shop  fon-man  as  the  ultimate  aim  of 
the  special  would  cause  a  man  to  think  long  and  hard  l>efore  enter- 
ing railway  service,  when  he  can  rea.sonably  expect  if  he  shows 
ability  (which  is  neces.sary  in  either  ca.se)  t<»  J>p  drawing  .<12."i  to 
."SinO  a  month  several  years  before  he  could  become  a  shop  foreman 
at  $100  a   month. 

The  ability  to  haudle  men  would  not  be  acquired  any  more 
readily  in  a  more  highly  specialized  course.  A  ma.ster  mechanic 
may  be  better  able  to  deal  with  machinists  if  he  has  worked  vij) 
from  a  machinist.  But,  does  it  follow  that  he  would  also  be  better 
able  to  handle  car  builders  and  road  men  because  he  served  his 
time  as  a  machinist?  Would  not  a  course  which  rixludes  contact 
with  men  in  all  three  branches  better  fit  a  master  iiieclianic  to  suc- 
cessfully handle  his  men? 

True,  the  .spe<ial  apprentice  counses  as  ma|>t»ed  out  by  many 
roads  could  be  bettered.  .\s  a  special  I  would  sugge.-t  the  follow- 
ing for  a  four-year  course:  I^ocomotive  erecting  sliop.  U  months; 
roundhouse  helper.  (5  months;  firing.  H  months;  coach  erecting 
shop.  C  months ;  freight  car  repair  track,  o  months  ;  office  work  with 
chief  clerk,  '.\  months;  laboratory  and  test  work,  (j  months; 
draughting  room.  0  months.  The  last  six  montlis  could  very  profit- 
ably be  spent,  as  Mr.  Smith  suggest^,  along  such  linos  as  the  master 
mechanic  may  intend  to  promote  the  special  on.  the  comi)letion  of 
his  course.  As  an  example,  if  it  is  intendtnl  to  start  him  as  a 
roundhouse  foreman  at  some  small  division  point,  then  the  last  six 
month.s  should  be  devoted  to  general  roundhouse  work. 

In  the  course  tiiat  I  have  mapped  out  you  will  undoubtedly  notice 
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•  lull  I  liavc  entirely  omitted  the  customary  machiiu'  sliop,  foundry 
jiikI  pattern  slioi)  included  in  most  courses.  With  a  basis  of  the 
.shop  work  taken  in  his  technical  course  at  the  university,  I  be- 
lieve that  a  wide  awake  special  can  eaisily  acquire  a  good  working 
knowledge  of  these  branches  while  in  the  other  courses,  which  are 
e.ssentially  all  erecting. 

In  the  coach  sh<»p  and  on  the  repair  track  a  man  can  by 
keeping  his  eyes  open  get  a  good  general  knowledge  of  the  car 
machine,  wood  machine,  blacksmith  and  cabinet  shops.  liikewise, 
while  in  the  locomotive  erecting  shop  and  roundhoase,  a  man  can 
get  the  general  run  of  the  locomotive,  blacksmith,  machine,  boiler 
and  tank  shoi»s.  Three  montlis  of  pool  firing  together  with  the 
roundhouse  work  should  be  sufficient  to  give  a  man  a  fairly  good 
idea  of  road  work. 

Mr.  Smith  conies  very  close  to  the  mark  when  he  says  that  the 
railroad  comi»any  owe  it  both  to  themselves  and  the  special  to 
either  drop  him  entirely  when  he  has  completed  his  course  or  to 
place  him  in  some  responsible  position  at  a  reasonable  salary.  It 
certainly  is  not  right  to  keep  a  man  hanging  on  at  his  rate  of 
special  apprentice  pay  to  do  all  the  emergency  jobs  that  turn  up. 
If  the  company  need  a  man  for  such  work,  then  let  them  pay  at 
least  a  first-class  mechanic's  wage.  If  a  man  is  not  worth  $90  or 
$100  a  month  to  the  company,  after  finishing  his  course,  then  by 
all  njcaiis  discharge  him.  If  he  is  a  competent  man  he  can  readily 
find  employment  outside  of  the  railway  service  at  $100  to  $125  a 
month.  The  railway  supply  companies  offer  a  very  inviting  field 
anti  do  not  hesitate  to  take  a  good  special,  even  before  he  has 
tiuushed  his  course. 

A   Special   Appbentice. 


SPECIAL   APPRENTICESHIP. 


To  the  Editor: 

When  the  subject  of  special  apprenticeship  is  sufficiently  venti- 
lated something  may  perhaps  be  done  to  render  railroad  work  a 
suitable  field  for  the  college  man.  At  present  railroads  are  con- 
ducted in  such  a  way  as  to  completely  discourage  young  men  to  fit 
themselves  by  education  to  fill  positions  of  re.sponsibility.  The 
pai»er  by  Mr.  K.  D.  Smith,  printed  in  your  July  number,  indicates 
that,  at  least,  one  official  appreciates  the  fact  that  something  is 
wroiij; 

My  point  of  view  is  that  of  a  man  who  spent  five  years  in  rail- 
road service,  after  four  years  at  college  and  had  to  leave  the  road 
in  order  to  secure  a  salary  on  which  a  self-respecting  young  man 
could  live,  and  yet  at  once  went  to  a  position  with  a  manufacturing 
coiH-ern  where  he  received  proper  compensation.  I  liked  railroad 
work  better  than  anything  else,  but  could  not  afford  to  wait  for 
ordinary   recognition. 

Very  little  is  gained  by  talking  about  special  apprenticeship, 
simply  be«-ause  the  railroads  are  not  ready  for  apprentices  of  any 
kind.  The  trouble  is  deep  seated  and  the  motive  power  depart- 
ments arc  wrongly  organized  or  not  organized  at  all.  My  unsatis- 
factory experience  wjis  due  to  the  fact  that  the  master  mechanic 
un«h'r  whom  I  worked  was  so  loaded  down  with  details  and  had  so 
little  ade(iuafe  assistance  of  any  kind  that  he  <ould  not  possibly 
attend  to  so  small  u  matter  a.s  the  cultivation  of  a  knowledge  of  his 
subordinates.  If  such  papers  as  yours  would  give  less  space  to 
corners  of  machine  shops  and  what  is  put  in  them,  and  more  space 
to  the  fundametital  principles  of  department  organization  there 
would  be  little  need  for  saying  anything  about  special  apprentice- 
ship. The  trouble  lies  not  with  the  college  men,  but  with  of- 
ficials who  di>  not  know  how  to  use  them  properly.  Many  an 
official  holds  his  position  to-day  because  he  has  college  men  about 
him  to  help  him  out  of  the  holes  he  gets  into,  because  of  being 
merely  a  '•practical"  man,  and  yet  they  are  unable  to  see  that  college 
men  may  be  trusted  with  responsible  pasitions  where  technical 
education  is  a  necessary  qualification.  They  do  not  have  time  to 
study  and  develop  the  possibilities  of  the  college  graduate. 

The  real  trouble  lies  in  the  fact  that  the  motive  power  «lepart- 
nients  are  not  run  on  a  business  bjusis  and  the  officials  are  not 
clothed  with  sufficient  authority  to  operate  their  departments  in 
«uch  a  way  as  to  develop  men.  And  this  is  why  mechanical  i»rac- 
tices  of  the  most  obsolete  forms  are  prevalent  in  railroad  shops. 
Little  encouragement  is  offered  for  young  men  to  develop  them- 
selves. I  do  not  believe  this  to  be  the  fault  of  the  mechanical 
officials,  hut  of  the  managements  for  treating  the  mechanical  de- 
partments in  a  way  which  utterly  discourages  efforts  to  advance 
because  patience  is  worn  out  by  utter  disregard  of  thase  efforts. 
The  worst  feature  of  the  matter  is  that  the  officials  with  whom 
I  have  come  in  contact  were  themselves  duscouraged.     The  remedy 


lies  in  reorganizing  the  department  and  placing  the  head  of  it  ii; 
a  pcjsition  of  importance,  lie  should  report  to  no  one  short  of  tin 
president.  If  this  is  done  there  will  be  an  end  to  the  whol. 
special  apprentice  "problem." 

A.  B.  C. 

Editor's  Note. — This  young  man  now  occupies  an  importaii 
position  in  charge  of  about  1,000  men.  lie  has  advanced  rapidlv 
because  of  his  ability  to  manage  men  and  it  is  a  pity  that  he  should 
be  lost  to  railroad  service  where  such  ability  U  so  greatly  needed 

lie  presents  a  warm  "roast"  of  the  mechanical  department  an<, 
he  seems  to  have  a  clear  title  to  his  plainly  expressed  ojiinions. 


PERFORMANCE    OF  A    DE  GLEHN    COMPOUND   LOCO 
MOnVE-PARIS-ORLEANS  RAILWAY. 


To  the  Editor : 

In  the  course  of  the  extremely  interesting  article  upon  the  Do 
Glehn  compound  Atlantic  type  express  locomotives  of  the  Paris- 
Orleans  Railway,  which  appeared  tm  page  203  of  the  American 
EXGIXEER  for  June  last,  the  following  statements  occur :  "Word 
has  just  been  received  that  one  of  the  Paris-Orleans  engines,  which 
is  exactly  like  the  one  illustrated,  has  just  indicated  1,900  h.p. 
at  70  miles  per  hour,  with  350  tons  behind  the  tender,  the 
drawbar  pull  at  that  speed  being  7.350  lbs.  It  must  be  remembered 
that  this  engine  weiglis  only  80  tons."  I^et  us  consider  what  these 
figures  signify,  and  the  conclusions  which  may  be  derived  there- 
from. 

In  the  table  of  general  dimensions  accompanying  the  article  above 
mentioned,  the  total  heating  surface  of  this  "locomotive  is  given 
as  2,G1G.8  sq.  ft. ;  hence  the  foregoing  performance  is  e>^uivalent  to 
the  development  of  one  indicated  horse-power  for  each  1.38  sq.  ft.  of 
heating  surface:  or  0.73  indicated  horse-power  per  sq.  ft.  of  heat- 
ing area. 

It  is  also  equal  to  the  production  of  one  indicated  horse-power 
for  each  84.2  lbs.  total  weight,  or  2"..75  indicated  honse-power  per 
net  ton. 

The  drawbar  stress  (presumably  at  the  rear  coupler  of  the  ten- 
der* l)eing  7,.'>50  lbs.,  and  the  velocity  70  miles  an  hour,  the  net 
drawbar  horse-power  is  1,372,  or  72.2  per  cent,  of  the  indicated 
horse-power.  Hence,  a.ssuming  these  re.sults  to  have  been  attained 
on  level  track,  the  locomotive  developed  one  effective  drawbar  horse- 
power for  each  1.91  sq.  ft.  of  heating  surface,  or  0.52  drawbar 
horse-power  per  square  foot  of  heating  area.  This  equals  the  pro- 
duction of  one  drawbar  horse-power  for  each  116.6  lbs.  total  weight, 
or  17.15  drawbar  horse-power  per  net  ton.  Consequently,  we  obtain 
the  following  relations  between  power,  beating  surface,  and  total 
weight : 

Indicated  horse-power  =  0.73  (heating  surface  in  sq.  ft.). 

Indicated  honse-power  =  23.75  (total  weight  in  tons). 

Drawbar  horse-power  =:  0.52  (heating  surface  in  .sq.  ft.). 

Drawbar  horse-power  =  17.15  (total  weight  in  tons). 

Making  due  allowance  for  the  superiority  of  the  fuel  used  upon 
French  railways  as  compared  with  that  usually  employed  in  this 
country,  together  with  the  probability  that  1,9(X)  indicated  horse- 
power was  sustained  but  for  a  comparatively  short  time,  do  any 
records  exist  showing  equal  effifiency  for  an  80-ton  American  loco- 
motive? 

^Vssuming  level  track,  then,  at  70  miles  per  hour.  1.000  —  1.372 
=  528   h.p.    were   consumed    in    overcoming    the    machinery    fric- 
tion, and  the  rolling,  axle,  and  atmospheric  resistances  of  the  loco- 
motive   and    tender,    weighing    146.25    tons    in    working    order;    or 
528 

^  3.6  h.p.  per  net  ton,  equivalent  to  a  total  resistance  of 

146.25 

3.6  X  375 

=  19.3  ll»s.  per  ton. 


70 

The  significance  of  this  small  lass  of  energy  between  the  cylinders 
and  the  tender  coupler  will  be  apparent  when  it  is  recalled  that  dur- 
ing the  discussion  of  M.  Kdouard  Sauvage's  paper.  "C!ompound  loco- 
motives in  France,"  at  the  April,  1904,  meeting  of  the  Institution  of 
Mechanical  Engineers,  Mr.  Sisterson.  who  had  charge  of  the  tests 
made  upon  the  London  &  Southwestern  Railway  for  the  purpo.se 
of  a.scertaining  the  power  necessary  to  drive  light  locomotives  at 
various  .'-peeds.  presented  a  table  showing  that  in  the  case  of  Mr. 
Dugald  Drummond's  4-4-0  type,  single-expansion  express  locomo- 
tive No.  706,  which  has  18Vj-in.  x  26-in.  cylinders,  driving-wheels 
77%    ias.    in   diameter,    and    weighs    with    its   tender   about    100.8 
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3,53 


\merican  tons,  912  indicated  horse-power  were  required  to  propel 
ii«^  engine  and  tender  alone  at  a  velocity  of  70  miles  an  hour ;  or, 
912  ".;,.>  V 

tltproxiinately =  9.05  h.p.  per  net  t<in,  equal  to  a  total  resist- 

100.8 
9.05X375  ^'  .;  .^ 

inre  of =  48.5  lbs.  per  ton.     Although,  a.s  Mr.  Sister- 

70 
-on  explained,  the  reliability  of  these  trials  was  impaired  by  the  un- 
.-iuitable  nature  of  the  road  upon  which  they  were  made,  the  locomo- 
tive having  been  started  on  a  slight  descending  grade-  and  run 
round  a  curve  on  to  a  level  tangent,  the  results  ate  nevertheless  in- 
structive a.s  indicating  in  a  general  way  the  relative  resistance  at  the 
same  speed  (70  miles  per  hour)  of  the  Paris-Orleans  and  London 
\-  South- Western  locomotives,  which  resistance  appears  to  be  about 
in  the  ratio  of  3.0  to  9.05  h.p.  per  ton  of  locomotive  and  tender,  re- 
spectively, or  39.3  to  48.5  lbs.  per  ton. 


ment  quite  immaterial ;  the  important  practical  fact  is  that  for 
maximum  efficiency  the  individual  reciprocating  masses  of  high- 
speed engines  should  be  as  light  and  their  inertia  effects  a8  com- 
jtletely  neutralized  as  pos.sible  ;  both  of  which  ends  are  attaiueil  in 
the  four-cylinder  balamvd  type  of  comixtund  l<M(imotive. 

Edward  L.  Costku. 

A>!.so<'.  \m.  Soc.  .M.  K. 
25  Broad  street.  New  York, 
August  13,  1904. 


STEAMING  CAPACITY  OF  LOCOMOTIVES. 


To  the  Editor: 

The  article  by  Mr.  Bentley  on  steaming  capacity  of  locomotives, 
publL>-hed  in  your  issue  of  July,  1904.  has  been  of  much  interest 
to  me.  especially  so  far  as  it  pertains  to  simple  engines.    The  eaua- 
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Heotitig  SurfWce 
STEAMING   CAPACITY  OF   SIMPLE  LOCOMOTIVE. 


Now,  in  a  certain  experiment  it  was  found  that,  other  conditions 
remaining  constant,  the  employment  of  an  aluminum  piston  in  a 
motor  car  engine  resulted  in  an  increase  in  speed  of  300  r.  p.  m.. 
as  compared  with  the  maximum  possible  when  a  heavier  material 
was  used.  This  fact,  while  demonstrating  the  great  influence  which 
the  weight  of  the  reciprocating  parts  of  an  engine  exert  upon  its 
rotational  spet'd.  also  apparently  di.si)roves  the  commonly  accepted 
llu'ory  that  according  to  the  doctrine  of  the  conservation  of  energy, 
liie  energy  expended  by  the  steam  in  accelerating  the  reciprocating 
masses  during  the  first  half  of  their  travel  is  restored  to  the  crank- 
pin  by  the  inertia  of  these  i)arts  during  the  latter  half  of  the  stroke. 

The.se  considerations  suggest  the  hypothesis  that  the  freedom  of 
nuuiiug  of  the  l)e  (Jlehn  compound  locomotive,  and  the  high  ratio 
of  the  drawbar  to  the  indicated  horse-power  (72.2  per  cent,  in  the 
above  exami»le).  is  largely  due  to  the  inherent  characteristics  of  the 
•lesign  whereby,  owing  to  the  subdivision  of  the  total  work  between 
four  <  I'ankpins  and  the  consequent  reduction  in  weight  of  the  in- 
dividual reciprocating  parts,  together  with  the  almost  perfect  bal- 
Mucing  of  the  inertia  forces  developed  by  the  latter,  the  lass  of 
<*nergy  caused  by  reciprocation  is  considerably  less  than  in  an  or- 
dinary two-crank  locomotive  of  equal  power.  From  the  ♦'xperiment 
with  the  aluminum  piston  it  appears  certain  that  the  acceleration 
of  the  reciprocating  parts  of  an  engine  results  in  a  great  loss  of 
energy,  but,  so  far  as  I  am  aware,  the  preci.se  cause  of  this  loss  is 
at  jue-sent  unknown. 

Whctlier  it  lie  due  to  friction,  to  heat  interchange  between  the 
steam  au<i  the  cylinder  walls,  or  to  other  influences,  is  for  the  mo- 


tions given  for  horse  power  and  maximum  horse  power  and  heat- 
ing surface  are  useful  as  well  as  interesting.  I  should  like,  how- 
ever, to  make  a  few  comments  on  one  diagram  as  printed  in  con- 
n«x-tion  with  the  article.  In  the  diagram  for  heating  surface  for 
simple  engines  the  correct  figures  can  only  be  obtained  for  an  engine 
having  cylinders  25  ins.  in  diameter,  and  even  if  the  intersec- 
tions of  the  boiler  pressure  lines  on  the  IG-in.  cylinder  line  had 
been  correctly  made,  it  would  still  be  passible  only  to  obtain  a  cor- 
rect heating  surface  for  the  lt>-in.  and  2.5-in.  engines.  To  make 
the  readings  correct  for  other  sizes  of  cylinders  the  ordinates  of 
the  diagram  should  vary  directly  as  the  square  of  the  diameters, 
rather  than  as  the  diameters  of  the  cylinders.  I  submit  herewith 
a  rough  sketch  of  this  diagram,  which  I  think  is  more  nearly 
correct.  ITarry  S.  Burmiam,  Chief  Draughtsman. 

D.,  M.  &  N.  By.,  Proctor,  Minn. 


LOCOMOTIVE  FLUE  SETTING  AND  MAINTENANCE. 


To  the  Editor : 

In  his  professional  conventions  the  master  mechanic  and  the 
master  boiler  maker  give  the  subject  of  locomotive  flue  .'-etting~a 
share  of  their  thoughtful  consideration,  and  much  of  value  to  the 
well  being  of  the  locomotive  boiler  has  resulted.  When  the  rail- 
road officer  returns  to  his  own  road  he  gives  some  attention  in  a 
general  way — spasmodically,  perhaps,  in  some  instances — to  the 
care  of  flues  and  boilers  in  service,  but  in  the  writer'H  opinion  the 
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subj«'<'t  is  not  receiving  the  attention  and  pei-sistent  following  up 
which  its  direct  relation  to  successful  engine  performance  entitles  it. 

To  be  a  money-making  machine  for  a  railroad  company  a  loco- 
motive must  be  able  to  take  its  rating  over  the  road  without  failure. 
In  bad  water  districts  the  pre-eminent  caiu-e  of  engine  failures  is 
leaky  Hues.  So  directly  does  the  leaky  flue  affect  the  earning  power 
of  a  railroad  company  that  the  writer  feels  warranted  in  present- 
ing in  some  detail  this  seemingly  well  worn  subject. 

The  three  i>rincipal  conditions  mion  which  satisfactory  servi<e  of 
Hues   is   d<'|n'n<lent    ait-: 

[•At  I'ropcr  nietliods  in  .^^cttiiii;  llin-s;  (b)  elTfclive  safeguards 
against  too  sudden  jind  un<'<in:il  i'\|)iinsion  in  boiler  and  (lues,  and 
(c)  ket  i>iiig  lilt'  boiler  and  lliu-s  as  free  as  iio.s.sible  from  in<rus(ation 
jind  acciunulalion  of  loo-e  .scale  and  mud. 

It  is  to  the  (irst  of  the.sc  limt  iilleulion  will  be  chiefly  directed, 
'niere  have  l)e«n  tiiucN.  perhaps,  in  the  experience  of  every  one 
having  to  do  with  kMomotive  flues  when  they  would  leak  in  spite 
of  anything  that  could  be  done.  The  methods  suggested  in  this 
article  are  not  advanced  as  new  discoveries,  or  as  cures  for  all  flue 
troubles,  liut  th>*y  represent  practice  whiih  service  has  demonstrated 


scale  with  u  file  will  answer.     The  flue  wIh'u  driven  into  the  shei 
(Fig.  5)   should  extend  3-1(5  in.  through  tin-  sheet  on  the  tire  sid' 

Matidrclliiig  uut  the  flues  in  the  back  flue  sheet  is  the  next  stc 
(Fig.  G).  This  is  done  with  a  tapered  steel  pin  for  the  doubl 
purpase  of  securing  the  flue  into  the  sheet  preparatory  to  rollin 
and  for  starting  the  flue  tip  flaring  out.  the  first  step  in  the  tumiii 
of  the  bead. 

Rolling. — The  front  end  of  the  flues  having  been  .shimmed  \\\\ 
strips  of  sheet  iron,  both  the  back  and  front  ends  are  rolled  wii' 
the  Dudgeon  roller.     With  proper  ai)pliiiuccs  the  front  end  may  1 
safely  and  economically  rolled  by  air.     The  ndling  of  tlie  back  en<i- 
is  ••niothei-  matter;    these  should  be  rolled  by  band,  iis  there  is  t».. 
much  at  st:ike  to  ri.-k  the  danger  of  damaging  the  flues  by  irai)rope. 
rolling.     There   is   not   the  safety   and   uniformity  of  work   in  ai 
rolling  that  obtains  in  hand  rolling  by  a  comiietenr  workman. 

Exitnttdliif]  (Fig.  7.) — Particular  stress  should  be  jdaced  upm 
this,  the  most  important  step  in  the  flue  setting  process.  It  is  ;. 
mistake  to  regard  the  bead  as  the  i)art  requiring  the  most  attention 
The  portion  of  the  flue  next  to  the  sheet  on  the  water  side  is  a.- 
important  as  the  bead.     Care  should  be  taken  that  the  flue  shoulder 


c 


r 
I 

t 
i. 


'^ 


7P, 


r 
i 

I 

L 


^44'^    n 


Copper 


r 
i 

i 


Fif/ 

The  f^lue 
5heefMe 


Fif  ^ 

The  Flue 
Ferrule 


J. 


%-'^ii^<^ 


No  10  B  kVd 
Charcoal  Ii^n 


Figi5 

Ferrule  Eipanckd 

mto  Flue  Sheet  with 
Prosper  Enpandea 


Fifd 

Stva^ed  FrxJ 
of  Flue 


^ir 


Fif5 

Flue  Driven 
into  Sheet 


I  ;  ^"P^rot'^^aUel 


=) 


Fife 

Flue  f^ndre/kd 
out  Lightly 


FifS 


Flue  Beaded 
and  Finished 


will  meet  the  conditions  impo.sed  by  bad  water  in  the  limestone 
territory  of  tlie  Middle  West  as  well  as  any  known  methods.  The 
recommende<l   method   of  flue  .setting  is   here  presented   in   tabular 

form  : 

TABUL.AR  STATEME.NT  OF  FL,UE  SETTING  METHOD. 

HACK    END. 

OPKRATION.  TOOL    USED. 

Expand   Cupper   Ferrules ,..*, Pro.s.-ier  Expander 

Drive  in  Flue- v. . ; Sledge  and  pin  with  collar 

Mandrel   (liKhtly> Taper  mandrel  pin 

KoU .V. DudKeon  roller  by  hand 

Expand    ...;....  .  ,.. . Prosser   expander 

Head  and  Caulk ..Vi.V  .-. Heading  tool  in  air  hammer 

FRONT   END. 

OPKUATION.  TOOI,    IJSKD. 

Shim    with   Sheet-iron   St^ip»,^.;;■»  . ,.  »»,i, -.  • 

Koll ».....:......  Dudgeon  roller  by  air 

Mandrel Taper  mandrel  pin 

Kach  step  in  the  process  will  be  commented  upon  and  reference 
made  to  the  a<-comi)anying  illustrations. 

FIhc  Sheet  IIuUh.  (Fig.  1.) — Care  should  be  taken  that  holes  in 
flue  sheet  bo  true,  snioolh  and  f ri  e  from  burrs  and  sharp  edges. 
It  is  desiralde  that  the  flue  hole  have  a  fillet.  esi>ecially  on  the  water 
side,  of  about  1-32  in.  radius.  .V  sharp  eilge  around  the  hole 
often  cnts  the  ferrule  in  two.  even  cutting  into  the  flue.  The 
diameter  of  the  Hue  Imle  should  be  the  same  as  the  outside  diameter 

of  the  fltie. 

The  Coinnr  Fen  id'  (Fig.  2.)  For  new  work  this  should  be  not 
far  ditferent  from  No.  H',  P..  W.  (J.  'in  old  flue  sheets  when  the 
Hue  holes  are  large  it  is  advisable  to  u.se  enough  heavier  ferrules  to 
bring  the  internal  diameter  of  ferrule  when  expanded  into  flue 
sheet  to  1%  ins.  for  a  2-in.  Hue.  The  object  of  the  copper 
ferrule  i.s  to  provide  a  yielding  medium  again.st  which  to  work  the 
flue  and  make  it  tight.  Its  function  is  analogous  to  that  of  a  ga-sket 
in  a  pipe  union  or  the  rtibber  ring  in  the  top  of  a  glas.s  preserve 
jar.  The  fernilo  should  be  set  into  the  flue  hole  flush  with  the 
tire  si«le  and  expanded  into  place  with  Pras.ser  expander.  (Fig.  3.) 
To  perform  its  full  usefulness,  a  ferrule  should  be  not  less  than  % 
in.  long;  "n  in.  Ls  sufficient,  although  some  authorities  prefer 
%  in.  The  flue,  or  safe  end.  should  be  No.  10  or  No.  11  B.  W.  G. 
When  flues  require  frequent  working  the  No.  10  gauge  is 
preferable,  having  luore  substance  to  resist  wear  atid  tear. 
Tlie  2  in.  H\ie  should  be  swaged  down  to  1%  ins.  Great  care 
should  be  taken  to  give  the  swage  the  right  length  and  to  have  it 
i.rminate  (Fig.  4)  in  as  abrupt  a  shoulder  as  po.ssible.  The  flue 
after  it  is  swaged  should  be  annealed  and  the  .scale  removed  from 
the  portion  entering  the  sheet.  Grinding  this  scale  ofif  by  machine 
is  desirable,  but  in  the  aksence  of  a  grinder  the  removal  of  the 


when  heavily  expanded  bears  .snugly  and  firmly  against  the  flue 
sheet.  This  part  of  the  work,  if  thoroughly  done,  will  contribute 
nnuh  to  nuiking  the  flue  permanently  tighter.  With  proper  shape 
of  I*ro.sser  expander  sections,  the  projecting  portion  of  the  embryo 
bead  can  bo  further  turned. 

licoding  (Fig.  8.) — Tliis  may  now  be  done  with  a  beading  tool  in 
an  air  hammer,  which,  with  mandrelling  the  front  end,  finishes  the 
flue  setting. 

On  the  care  and  maintenance  of  flues  in  .service  much  could  profit- 
ably be  .said,  but  it  is  impracticable  to  add  more  than  the  following 
hintii  in  conclusion: 

Prevent  the  extravagant  tise  of  the  blowt-r.  especially  when 
cleaning  lires  av  when  grates  are  partly  uncovered.  Insist  upon 
the  gradual  cooling  down  of  a  boiler  before  washing  out  or  changing 
water.  Maintain  as  near  1(X)  Iljs.  wasluuit  water  pressure  as 
possible.  Depend  chiefly  on  the  caulking  tool  and  Prosser  ex- 
pander to  keep  Hues  tight.  The  mandrel  pin  may  be  used  with  dis- 
cretion, but  the  u.se  of  the  Dudgeon  roller  in  the  roundhouse  should 
be  practically  unknown.  L.   I^.   Smith. 


STAYBOLTS. 


To  the  Editor: 

The  recent  increase  in  the  number  of  articles  in  current  maga- 
zines on  the  subject  of  staybolts  has  attracted  my  attention  with 
unusual  interest.  Doubtless  this  mncli  discu.s.sed  subject,  "The 
cancer  of  I  he  locomotive,"  will  be  fresh  in  our  minds  till  some 
genius  designs  a  watertube  boiler  apjdicable  to  the  modern  locomo- 
tive. 

The  suggestions  in  the  .Vmkruan  K.N(ilNKKB  for  .\ugust,  1004. 
page  311,  relative  to  decreasing  the  diameter  and  increasing  the 
length  of  the  .«taybolts  .seems  to  me  to  be  a  step  in  the  right  direc- 
tion. The  factors  to  be  taken  into  consideration  are  three  in  num- 
ber, viz.:  (1)  Direct  tensile  strength;  (2)  tensile  strength  at 
temperatures  corresi)onding  to  boiler  pressure,  and  (3)  stress 
caused  by  bending. 

For  tensile  .■••tress  only,  the  area  to  be  supported  is  easily  propor-, 
tioned  to  the  size  and  strength  of  the  bolt.  The  tensile  strength  and 
percentage  of  elongation,  or,  in  other  words,  elasticit.v,  increase 
with  the  temperature,  as  is  shown  b.v  the  diagrams  in  the  Ameri- 
can Enoinekr  for  .July,  1904,  page  2.">3 ;  so  there  is  no  fear  from 
this  .source  with  pressures  up  to  400  lbs.  I  do  not  think  the  "blue 
heat"  temperature  spoken  of  in  this  article  is  "fatal"  with  modern 
staybolt  iron. 
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The  rflatioii  to  bolt  inoimrtioiis  of  .sties.s»»s  csniswl  by  bending  is 
•^liown  by  the  ordinary  formula  for  a  tautilevor  and  the  thanjie  in 
>tress  caused  by  varying  the  diameter,  or  lensth.  with  a  tonstant 
IcHection,  i.-;  :  hown  as  follows: 

SupiMJse  tl..  bolt  to  be  fixed  in  the  outer  sheet  aud  ibe  iuuer  end 
free —  ■• '■  -■■'■;■ 

I>et  d  =  deflection  of  the  Hre!)OX  end. 
I)  =  dia.  at  root  of  thread. 
I  —  leujrth  of  bolt  between  .sheets. 
|)  =  fibre  .stre.s.s  due  to  bendinj:. 
K  =  modulas  of  ela.sticity. 
e  =  <listanie  of  outer  fibre  from  neutral  axis. 
I*  =  defleitinjj  force  at  firebox  end. 

1  =  moment  of  inertia  of  .section  at  point  of  max.  moment. 
Then, 

ri-'                pi               pi^' 
d= (ii,  ri  =  —  (2^  d  = cj). 

.•JEI  e  .'{Ke 

If   we    wish    to    find    the   eflFect    on    p    of   varyinjr    1   only,    reduce 

1 
formula   (vi>  to  the  form  (3deE)  —  =  1-  (4)  where  d.  e,  and  K  are 

1» 

constant. 

Thi.s    show.s    that    the   fibre  .stres.s    in    the   bolt    next    to   the   outer 


CUTTING  TEST  ON  METAL  PLANER. 
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.sheet  decreases  with  the  .stjuare  of  the  increase  in  len>rtli.  There- 
fore the  longer  the  bolt  the  le.ss  will  be  the  .stre.s.s  due  to  bending; 
the  deflection  of  the  inner  end  being  the  .same  for  all  lengths. 

To  find  the  effect  of  varying  the  diameter  with  a  con.stani  length. 

:!dl-: 
nduce  formula   (."{•   to  the  form:  D  =  i»,  (D  =  2e),  (5). 

21- 
Ilere  d.  K  and  I  are  eunstaiil   and  p  varies  dire<ij.\    with  the  diame- 
ter, or.  in  other   \\or<U,   the   larger   the   bolt    the  greater  the  .sire.ss. 
Therefore  make  the  Ixilt  as  Mmali  as  |H».s.sible,  i-oiisi.steut  with  tensile 
strtngth. 

If  with  formula  No.  3  we  it>e  a  deflectiim  of  ss\~>  in..  I  =  4  ins., 
for  a  nominal  1-in.  bolt  witb  12  threads,  we  find  the  s-tress  is  car- 
ried well  beyond  the  el.istic  limit  of  any  g«H)d  iron.  aiMl  this  .seems 
to  l>e  a  very  dose  limit  for  delleetion. 

If  the  owner  of  the  machine  dtscril)e<l  in  the  article  on  pa^e  ^.Vi 
of  the  .luly  nundwr  will  make  .some  experiments,  using  the  above 
formula  for  pl()tiing  curves,  with  "number  of  vibratiuus"  in  pla<'e 
of  p.  I  think  he  will  tincl  that  the  IcHiger  the  Indts  of  one  diame- 
ter the  greater  the  miinber  of  vibrations,  and  ako  the  smaller  the 
diameter  of  the  bolt,  gieaier  than  the  minimum  limit  for  ten.siie 
.'•ttength.  the  greater  will  be  the  numlter  <»f  v  ibr.ition.v. 

li.    II.    StHEMK. 


The  cutting  test  here  described  was  made  during  the  regular 
piogresB  of  the  work  through  the  shop.  The  material  was 
cast  iron  and  the  casting  weighed  3,000  lbs. 

The  dimensions  of  the  cuts  were  so  regulated  as  to  bring 
depth  and  thickness  into  measurable  quantities,  and  a  iiumber 
of  cuts  were  made  to  determine  the  effect  of  the  form  of  cut 
upon  the  power  required.  This  feature  of  the  test  was  not  al- 
together satisfactory,  as  the  power  required  to  run  the  planer 
iight  varied  somewhat,  and  a  small  error  is  easily  made  when 
taking  ammeter  readings,  particularly  with  a  fluctuating  cur- 
lent  due  to  a  varying  load.  Whatever  the  causes  were,  the  re- 
sults are  somewhat  at  variance  with  what  might  have  been 
expected. 

The  planer  on  which  the  test  was  made  is  a  48-in.  x  16-ft. 
machine,  which  was  driven  during  the  test  by  a  Northern 
Electric  Company  motor,  belted  to  an  auxiliary  shaft,  which  in 
turn  was  belted  to  the  planer  countershaft. 

The  table  is  so  arranged  that  the  power  required  may  be 
seen  in  relation  to  either  cubic  inches  of  metal  removed  per 
minute,  or  pounds  of  metal  removed  per  hour.  The  value  of  C 
given  in  the  table  relates  to  the  constant  C  in  the  formula 
W  X  C  =  H.  P.,  where  W  is  the  weight  of  metal  removed  per 
hour.    C  is  a  constant  varying  under  different  conditions. 

Cut  No 1  2  3  4                  5 

Depth   of  cut V4  \4  %  *   %                  1 

Thickness    of    cut 1-.32  1-16  %  %  1-32 

Area   of  cut  sq.    ins 0078          .0156  .0625  .078            .0:^12 

Cu.    ins.    per    niin 1.41  2.82  11.25  14.  5.62 

\Vt.  removed  per  hr.-lbs.  22  44  175  219  88 

H.p.     reqd — gross....  5.1  5.4  8.8  9.6  6.6 

H.p.    reqd — net .6  .9  4.3  5.1  2.1 

H.p.    per  cu.    in. — gross  3.62  1.91  .78  .68  1.18 

Up.   per  cu.    in.— net..  .42  .32  .38  .36               .37 

Value  of  C — gross  h.p.  .23  .122  .05  .042            .076 

Value  of  C— net  h.p.  .  .027  .020  .024  .023             .024 

Av.  value  C — gr.  h.p..  ^ .176 '^ .046  -"        »^ 

Av.   value  C— net   h.p..  .0235  .0235 

The  average  power  required  for  running  the  motor,  shafts 
and  machine  pulleys  was  3  h.p.  with  the  platen  at  rest,  and 
4.5  h.p.  with  the  platen  moving  in  direction  of  the  cut. 

Other  tests  have  shown  that  when  cutting  cast  iron  the  q.ial- 
ity  of  the  metal  and  shape  of  the  tool  have  considerable  to 
do  with  the  power  required.  Some  tests  have  shown  that 
with  a  given  depth  of  cut  the  power  required  increased  al- 
most directly  in  proportion  to  the  thickness,  and  in  other 
cases  the  power  required  increased  at  a  slightly  greater  rate 
than  the  thickness.  Again,  it  has  been  found  that  in  some 
cases  the  minimum  amount  of  power  required  to  remove  a 
given  amount  of  metal  was  when  the  depth  and  thickness  of 
the  cut  were  equal.  By  depth  of  cut  is  meant  the  height  from 
the  planed  surface  to  the  rough   face  of  the  casting,  and  by 


thickness  of  cut  is  meant  the  amount  of  feed.  This  explana- 
tion is  made  because  different  expressions  are  frequently  used 
to  denote  the  same  thing. 

Cuts  1  and  2  show  that  a  relatively  less  amount  of  power 
was  taken  for  2  than  for  1,  and  the  same  is  true  of  5  and  6, 
lefeiring.  of  course,  to  net  power.  Cuts  8  and  i*  might  have 
been  expected  to  show  the  least  amount  of  power  for  a  given 
section,  but  both  are  slightly  higher  than  G,  which  shows  the 
least  of  all.  A  small  variation  might  be  allowed  for  by  reason 
of  the  variation  in  the  driving  power,  but  probably  the  con- 
dition and  shape  of  the  cutting  tools,  as  well  as  variation  in 
the  quality  of  the  metal  may  account  for  the  results  being  at 
vaiiance  with   what   might  have  been  expected. 

It  will  be  seen  that  the  average  of  net  power  constants  for 
1  and  2,  and  3  and  4  are  the  same,  and  that  those  for  5.  6  and  7, 
and  8,  9  and  10,  are  quite  close;  also  that  the  average  constants 
for  the  gross  power  from  3  to  10.  inclusive,  are  about  the  same. 

In  this  test  the  results  for  11  and  12  indicate  that  the  thin 
cuts  took  relatively  more  power  than  the  heavier  ones.     These 
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results  should  not  be  taken  as  conclusive,  but  are  of  interest 
and  value  as  approximations.  It  may  be  explained  further 
that  the  amounts  expressed  as  cubic  inches  per  minute  and 
pounds  per  hour  are  not  actual,  as  the  time  lost  by  return  of 
platen  was  not  taken  into  account,  but  they  represent  the 
rate  at  which  metal  would  have  been  removed  had  the  cutting 
been  continuous.  To  obtain  a  correct  record  of  actual  power 
cost  in  relation  to  metal  removed,  it  would  be  necessary  to 
weigh  all  chips,  and  to  use  a  recording  ammeter  for  the 
amount  of  energy  used  throughout  the  whole  cycle  of  platen 
movements.  Such  figures  are  not  so  frequently  needed  as 
those  which  deal  with  the  amount  of  power  required  to  re- 
move a  certain  assumed  amount  of  metal  and  to  otherwise 
crerate  the  machine. 
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HEAVY    PASSENGER  LCX^OMOTIVE.  service,  but  has  been  followed  in  the  heaviest  passenger  lo((i 

motives  with  entire  success,  and  on  a  road  which  is  by  no  mea'i 

2 — 6 — 2  TYPE.  straight.    This  is  one  of  the  largest  and  heaviest  locomotives  c 

this  type  in  our  record,  and  there  seems  to  he  no  question  oi 

Chicago,  Bublinuton  &  QuIxNCY  Railway.  the  advantages  of  the  type  over  the  Pacifii  type?  with  a  4-whee 

leading  truck.    The  trailing  truck  has  outside  journals  and  tin 

A  new  design  of  Prairie  type  passenger  locomotive  has  been  arrangement   for   spreading   the   rear   sections   of   the   frame 

Imilt  for  this  road  by  the  Baldwin  Locomotive  Works,  and  40  under  the  firebox,  used  on  several  recent  Chicago,  Burlington 

are  being  put  into  service.     They  are  single-expansion  engines  &  Quincy  designs,  has  been  followed  in  this  case.    A  summary 

with  piston  valves  and  22-in.  by  28-in.  cylinders,  the  tractive  of  the  leading  dimensions  of  the  engine  is  given  in  the  accom 

effort  with  69-in.  wheels  being  35,000  lbs.     These  engines  have  panying  table: 

151,070  lbs.  on  driving  wheels,  which  is  the  heaviest  weight  on  CHUA(iO.  Blrlixcton  &  Quincy  Railway  2—6—2  Type  Loco- 
♦j-coupled  wheels  in  our  record.    The  boiler  is  straight  and  has  motive. 

301  2V4-in.  tubes,  19  ft.  long,  the  total  heating  surface  being  Gauge  4  ft.  sl.  ins 

3,575  sq.  ft.  and  the  grate  area  55  sq.  ft.    This  road  has  had  a  Cylinder  22  ins.  x  28  m.^ 

^  Valve    Pi.ston 

long   and   very   satisfactory    experience    with    2-wheel    leading  noiier—Type    straight 

trucks,  and  this  construction  has  not  been  confined  to  freight  ThliTnels  o^  sheets  ^'.'.^■.^'.' \\\'.\'.\' .'.*.'.'.'.'.'.".'.'.'.'."/.'.  V. '.'.'.  ^^       ins! 


PA.SSENf;EB   LOO«>.M()TlVK    2 — 6 — 2     (PKAIRIE    TYPE). — CHIC.\0O,    BURLIXCiTON   &   QUINCY   RAILROAD. 

F.  H.  Clark,  Superintendent  of  Motive  Power.  Baldwin  Locomotive  Works,  Builders 
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.'orkiug  pressure 210  lbs. 

Puel    ...^  •••••;••• soft  coal 

Staying >  iv.. V,* . i.i radial 

irebox — Material steel 

Length 108  %    ins. 

Width 72  V*   ins. 

Depth   front  72 V^   ins.,  back  61  %   ins. 

Thickness  of  sheets,  sides  %  in.,  back  %  in.,  crown  %  in.,  tube  %  in. 


Water  space  . 

ubes — Material 
Wire  gauge  .  . 
Number  301 .  . 

leating  surface- 
Tubes 


.front  4V>   Ins.,  sides  4  Ins.,  back  4  ins. 

'. Iron 

No.  H 

diameter  2%  ins.,  length  19  ft.  0  ins. 

-Firebox 190  sq.  ft. 

3,354   sq.   ft. 


Firebrick  tubes 51  sq.  ft. 

Total    3,575  sq.  ft. 

Grate  area 55  sq.  ft. 

iriving  wheels — Diameter  outside   .  . .;,"':... 69  ins. 


Diameter  of  center  . .... 

Journals . '.  .  .  . 

Engine  truck  wheels  (front) 

Journals    

Trailing  wheels — diameter 

Journals .-; 

Wheel  base — Driving  ..  ...Vr; 

Rigid :..v 

Total  engine 

Total  engine  and  tender  . 
Weight^On   driving   wheels. 

On  true  k,  front 

On   trailing   wheels    • 

Total  engine 

Total  engine  and  tender  , 

Tank — Capacity     

Tender — Wheels,  No.  8...- 

Journals   .  . .  »•J.«,•»>*-•'■>"^•- 
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62 

, .  .main  »'/-j  los.  x  12 
,•.,»-  .  .diameter  37% 
J.  i; ....  .6  ins.  X  10 
...:U-. 42  >i 


.  •■«.•.*-•.  «rit  «  K^Jf  *  *'^ * 


.*••  *.•  •  •■i^. 
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8  ins. 
.13  ft. 
,21  ft. 
.30  ft. 
.55  ft. 
...151 
''-■  •  •" '   ^  •'■? 

34,220 

.  .208.070 

.....  .360,000 

8 

.diameter   33 
5%  ins.  X  10 


X  12 

.  4 ',2 

.  SVs 

.  8».j 

8>^ 

,070 

.260 
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ins. 
ins 
ins. 
ins. 
ins. 
ins. 
ins. 
ins. 
ins. 
ins. 
lbs. 
lbs. 
lbs. 
lbs. 
lbs. 
,0U» 
ins. 
ins. 


POWERFUL  TURRET  LATHE   FOR  RAILWAY  SHOPS. 


A  5-in.  by  42-in.  automatic  chuck  turret  lathe,  the  most  power- 
ful ever  built,  has  just  been  shipped  by  Bardons  &  Oliver,  of 
Cleveland,  Ohio,  to  the  new  Montreal  shops  of  the  Canadian 
Pacific  Railway. 

Fig.  1  shows  a  general  view  of  this  machine,  which  repre- 
sents a  gradual  development  of  their  regular  line  of  turret 
lathes  for  bar  stock,  and  is  especially  designed  to  meet  the 
exacting  requirements  of  the  modern  shop  with  its  high  speed 
tool  steels.  Up  to  this  time  it  has  been  customary  on  turret  ma- 
chines taking  as  large  as  5-in.  round  bars  to  use  a  special  type 
of  lathe  chuck  for  gripping  tr.e  stock.  The  makers  of  this 
machine  have  adhered  to  a  modified  form  of  the  standard  auto- 
matic chuck,  believing  from  their  experience  that  no  other 
method  of  holding  a  bar  has  ever  been  devised  that  will  equal 


diameter.     The  machine  can  be  arranged  for  motor  drive  if. 
desired. 

The  cone  spindle  can  be  driven  direct  or  through  the  back 
gears,  the  sliding  wedge  which  engages  the  friction  through  the 
fingers  being  operated  by  the  lever  A  on  the  front  side  of  the 
head.  The  cone  spindle  is  connected  with  the  main  spindle 
through  an  intermediate  shaft  carrying  a  sleeve  gear  and  pin- 
ion meshing  into  the  two  large  gears  on  the  main  spindle. 
These  last  two  gears  are  loose  on  the  spindle,  and  either  can 
be  clutched  to  it  as  desired  by  means  of  the  lever  B  working 
through  a  similar  friction  mechanism  to  that  used  on  the  cone 
spindle.  Babbitt  is  used  for  the  main  spindle  and  the  cone 
spindle  bearings,  and  the  main  spindle  bearings  are  oiled 
through  sight  feed  lubricators  located  on  top  of  the  caps. 
The  front  bearing  is  8  ins.  in  diameter  by  13  ins.  long.  The 
cone  spindle  has  a  hole  in  the  centre  running  almost  the  entire 
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in  gripping  power  the  so-called  spring  chuck  or  collet,  provid- 
ing it  is  properly  designed  and  constructed.  In  no  other  form 
is  the  stock  gripped  equally  around  the  entire  circumference 
and  the  cutting  tools  brought  so  near  the  spindle  bearing. 

Another  departure  from  the  ordinary  practice  is  in  the 
method  of  supporting  the  outer  end  of  the  bar.  There  are  two 
usual  methods  of  doing  this,  one  to  place  a  chuck  at  the  rear 
end  of  the  spindle,  necessitating  opening  and  closing  same 
after  each  piece  is  made,  and  the  other  to  allow  the  bar  to  re- 
volve freely  in  a  forked  bearing  or  bushing  on  the  upper  end 
of  a  light  support  some  distance  from  the  rear  end  of  the  head. 
In  this  machine  a  heavy  guide  is  bolted  rigidly  to  the  rear  end 
of  the  head,  and  extending  far  enough  to  reach  the  end  of  a 
20-ft.  bar  when  in  place  in  the  machine.  Sliding  on  this  guide 
is  a  carrier,  revolving  in  which  is  a  bushing  or  chuck,  with  4 
Screws  spaced  evenly  around  its  circumference.  By  means  of 
this  the  outer  end  of  the  bar  can  be  made  to  revolve  concen- 
trically with  the  front  end  and  alipost  perfectly  round  work  can 
be  obtained  when  using  forming  tools. 

The  head,  as  seen  in  Fig.  2,  is  double,  friction  geared,  giving 
4  spindle  speeds  without  stopping  the  machine,  and  if  all  3 
pulleys  of  the  triple  friction  countershaft,  which  is  regularly 
furnished  with,  the  machine,  are  used  for  "go  ahead  speeds," 
12  spindle  speeds  can  be  obtained  without  stopping  the  machine. 
The  greatest  ratio  of  gearing  is  about  20  to  1,  while  the  small- 
est is  about  3  to  1.  The  cone  spindle  is  driven  by  a  7-in.  belt 
from  a  triple   friction   countershaft,   with   pulleys   24   ins.   in 


length,  connecting  at  one  end  through  a  stuffing  box  with  a 
fixed  lubricator.  Smaller  radial  holes  lead  from  this  central 
hole  to  all  bearings  of  the  spindle  and  friction  parts,  ensuring 
thorough  lubrication,  by  centrifugal  force,  from  this  one  source 
of  supply.  As  this  is  a  fast  running  shaft,  the  necessity  of 
some  such  arrangement  as  this  can  be  readily  understood.  The 
intermediate  gear  shaft  is  lubricated  in  a  similar  manner,  and 
all  gears  and  rotating  parts  are  fully  enclosed. 

The  stock  is  held  at  the  front  end  of  the  spindle  (Fig.  3>  by 
means  of  a  master  collet.  The  false  jaws  can  easily  be  changed 
without  removing  the  collet  or  collet  ring  from  the  spindle  as 
the  jaw  screws  extend  through  large  holes  in  the  spindle  to  a 
point  nearly  flush  with  the  outside.  A  sliding  ring  covers  these 
holes  when  the  machine  is  in  use.  The  false  jaws  are  usually 
serrated  to  increase  their  gripping  power,  and  the  collet  is 
closed  upon  the  stock  by  means  of  the  large  turnstile  on  th^ 
front  of  the  head  which  operates  the  sliding  wedge  and  fingers 
on  the  rear  end  of  the  spindle.  Variation  in  the  size  of  the  bar 
is  provided  for  by  making  this  wedge  with  three  steps.  The 
collet  is  adjusted  by  the  nut  at  the  extreme  rear  end  of  the 
spindle,  so  that  the  fingers  rest  on  the  middle  step  of  the  wedge 
when  gripping  stock  of  the  correct  diameter.  If  the  stock  comes 
a  little  small  the  fingers  are  run  up  to  the  large  step  oi.  the 
wedge;  if  a  little  large  they  stop  at  the  small  step,  so  that  the 
bar  is  always  securely  held. 

The  feed  dog  or  carrier  (Fig.  4),  as  has  already  been  ex- 
plained,    was     designed     to     serve     another     purpose     besirles. 
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«'lllC.V<.Vl.    FU  RLIX.TON    &   Qli.m  V    Haiiu  \^. 

A  rii'W  il^sisu  »>f  Piairit'  tyiw'  imsst-ugtM-  l«Momoiiv»>  lius  been 
l.uili  foi  this  road  l»y  the  IJalilwin  Loconmiivc  Works,  and  4U 
an'  lit'iiii;  put  into  serviro,  Thoy  are  sinKl»'e.\iiansi<iii  i-UKines 
wiHi  pisfon  yalv«^«  an«l  22-m.  by  2H-in.  ••ylin«Jers.  tin-  nattive 
'•rtuit  Willi  Gl>-in^  vrli«efe. being  ;ir».'»«H)  Ihs.  These  ensine.s  liave 
l.',l.MT<t  ]h:i.  on  (li'ivini;  wheels,  wliirh  is  liic  heaviest  \v<  i^lit  on 
'■.-roupk'il  wheels  ill  our  rei-oni.  T!if  boiler  is  siiaif;ht  and  has 
:;ol  2'4-in.  tubes.  1!>  It.  loiifi.  ilw  total  heating  snrfaee  beini; 
:'...j7r>- sq.  It.  and  the  grate  an-a  ."i.">  sc].  ft.  This  road  has  had  a 
lung  3ml.  very  sat isfaitory  cxperienr*'  witli  1' wheel  Icaiiing 
mihUs.  and  this  I oiisMnriioii   has  not    1»  fii   i-ojitinfd   to   fri-ight 


service,  but   has  bern  followed  in  ilie  heaviest   passenger  |«. . 
motives  with  entire  sn<tess,  and  on  a  load  whitli  is  by  no  nua-i 
straight.    This  is  one  «)f  thf  largest  and  htaviost  locomotives  «: 
this  type  in  our  record,  and  thcD'  .•^•■cms  to  bo  no  quesiioa  t>' 
the  advantages  of  the  type  over  th<'  I'acitie  tyi>  •  with  a  4-wh(M- 
leading  truck.    Tlie  trailing  tru<k  has  outside  journals  and  tl 
arrangement    ft)r    sprea<iing    the    rear    syciions    of    the    fraui' 
under  the  firebox,  used  on  several  recent  Chirag*),  liurlin^ii, 
&  Quinry  designs,  has  been  followed  in  this  ease.     A  summai 
of  the  leading  dimensions  of  the  engine  is  given  in  the  aoeom 
I)aiiying  table: 
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POWERFUL  TURRET  LATHE    FOR  RAILWAY  SHOPS. 


.V  u-iu.  Ijy  4:.'-in.  uutoniaiit:  chiuk  lurret  lathe,  the  most  powei- 
iil  ever  Diiilt.  has  jusi  been  shipped  by  Bardons  &  Oliver,  ill 
• 'levelantl.  Ohio,  to  tlie  new  .M  on  Hear  shops  ol  ihe  Canadian 
l"ai  itic  Railway. 

Fig,  1  shows  a  geueial  view  of  this  machine,  whiili  repre- 
^t-nts  a  gradual  development  of  their  regular  line  of  itirl-et 
latlu's  lor  bar  siodv,  and  is  especially  <iesigned  to  meet  the 
.  xarling  requircineiits  of  the  modern  shop  with  its  high  s.peed 
Dol  steels.  Uji  to  this  time  it  has  been  nisiomary  on  uirret  iilia- 
ihiiK's  taking  as  large  as  ."»-in.  roinul  bars  to  use  a  sprM-ial  type 
•  if  lathe  clnuk  for  gripj>ing  (i.e  Stock.  The  makers  sof  this 
iiiai'hine  have  adhered  to  a  modified  form  of  the  standard  auto- 
mat !<•  chuck,  l)elieviii.i:  from  llinir  experience  ihat  no  other 
iiieiliod  ol"  holding  a  bar  hilfs  ever  b.-en  devised  that  will  equal 


diameter.     Tlie  riiachine  can  1k'  arrangwi-1'ai' ,««*lvi;  -*iri\ 
desired-  ,.   -,;  ..-^'v^.'   ;  ^  ^;v^;   /;'.-:    -v 

.The  cone  spiudle  lan  lie  driven  dhet't  <4r/t;hi-qn^ir  Cite  ba/i 
gears,  the  .sJhliHg  wedge  which  engage's  tl»eft-rctioij,thi:uiighili» 
fingers  being  oix-rated  by  the  levejr  A  ow  ihe^^.  ft^iit  ^ide- «1^  ^l^ 
head.  The  eone  spindle  is  connecte«l  with-  the  main  ^^pindl- 
thruugh  an  intermediate  sbafJ  <arryi«g  u  sleeve  gear  and  piii 
ton  nieshing  into  the  two  large  Igt^ars  on  the  main  spindle 
The^e  Jast  tW'Q  gears  are  loose  on  the  «i»iBtiie.'  auvl  •ithiea-  ean 
be  elutchetl  to  it  as  desired  by  means  of  tJi'e- lever  U  workiiii: 
through  a  similar  friction  me<lutnism  to  that  iiseilwtL  the  con  < 
spiudle.  Babbitt  is  used  for  the  main  spindle  and  Hie  itn\> 
spiudle  bearings,  and  the  niaiu  spiftdie  l^wtriiij:-  ;: 
through  sight  feed  lubricators  located  on '  top  of  tht;  eap^ 
The  front  bearing  is  s  ins.  in  diametfjr  by  l-Mus.  •oag.  Tb- 
I  one  spindle  has  ahuk*  in  the  ceo're  i  uuuitii:  alinc)>i   tiio  »niii. 
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ill  gripping  power  the  so-called  spring  chuck  gi-  collet,  iirovid- 
iiig  it  is  properly  designed  and  <onstrucied.  In  no  other  form 
isi  the  sioik  grii)i)e(l  c<pially  around  the  entire  circumference 
and  the  tutting  tools  brought  so  near  the  spiudle  bearing. 

Another  deiiariure  from  the  ordinary  practice  iS  In  the 
method  of  sjupporling  the  outer  end  of  the  bar.  There  are  two 
Msual  methods  o[  doing  this,  one  to  pla(.-e  a  chuck  at  the  rear 
'  ud  of  the  spiudle.  necessiiat  ing  opening  and  closing  same 
.liter  each  piece  is  made,  and  Uie  other  to  allow  the  bar  to  re- 
volve freely  in  a  forked  bearing  or  bushing  on  the  upper  end 
<'f  a  light  support  some  disianc c  from  the  rear  end  of  the  bead. 
In  tliLs  machine  a  heavy  gui<le  is  bolted  rigidly  to  the  rear  end 
<ii  Ihe  head,  and  extending  far  enough  to  reach  the  end  of  a 
-'<'-ir.  bar  when  in  place  iti  the  machine.  Sliding  on  this  guide 
is  a  carrier,  revolving  in  which  is  a  bushing  or  chuck,  with  4 
-rrews  spaied  evenly  aiound  its  circumference.  By  means  of 
'his  the  outer  end  of  the  bar  can  be  made  to  revolve  cwncen- 
tri<ally  with  the  front  end  an<l  almost  perfectly  round  work  can 
'le  obtaiiu'd  when  using  forming  tools. 

The  head,  as  seen  in  Fig.  2,  is  double,  friction  geared,  giviiig 
I  spindle  spee<ls  without  stopping  the  machine,  and  if  all  .'J 
IHilleys  of  the  triple  {rlction  countershaft,  which  is  regularly 
'urnished  with  the  machine,  are  iise<l  for  "go  ahead  speeds/': 
12  spindle  speeds  can  be  obtained  without  slopping  the  machine. 
riie  greatest  ratio  of  gearing  is  about  :i<»  to  1,  while  the  small- 
•  ?t  is  about  3  to  1.  The  cone  spindle  is  driven  by  a  7-in.  belt 
Horn   a   trijde  friction  <ouutershaft,   with   pulleys  24  ins.   in 


length,  connecting  at  one.  eud  ihrough.  .a.  i=i,iitthts  Ih»x.  wr 
fixed   lubricator.     Siiialler   J^adiai   htdes  lead   frour   • 
hole  to  all  bearings  of  the  sidndle  and  tliciion  ijai  ■ 
thorough  lubrication,  by  ceuiritugal  force,  from  >!iv 
of  supply.     As  this  is  a  fast  running  shaji  .sSity, oi 

sohie  such  arrangement  as  this  can  l;e  n  adily  tiii.lfi*i*jodv'  Th< 
intermediate  gear  Shalt  is  lubricated  In  a  similar  luaBher,  ami 
all  gears  and  roiaiiug  liartjj  are  fully. enclosed. 

The  stock  is  held  at  the  front  end  of  the^pin<lle(KJu.,i»t»> 
means  of  a  master  coMei.    The  false  jaws  can  i»asiiy 
without  removing  the  collet  or  collet  ring  fropi  the  siuud 
the  jaw  Screws  extenii  through  largo  holes  in  the  -•■•■■    ' 
point  nearly  fiush  With  the  oulsi^ie.    A  slid'ug  ring 
holes  wij«n  the  njachine  is  in  use.    The  false  jaws  are  ustiallv 
serrated  to   increase   their   gripping   p<)weiv.iHid  the   collet   i^ 
clo.seil  upon  the  stock  by  means  of  the  large  titrnsiiie  on  th' 
front  of  the  headwhich  operates  the  .sliding  w.iii.-.    and  fir.iiri 
on  I  he  rear  end  df  the  spiudle.   A'ariation.  iji 
is  provided  for  by  making  this  wedge  with  >ieps.    The 

collet  is  adjusted  by  the  nut  at  tlie^  extrojuc  r-ai  md  of  th' 
spiniile,  so  that  the  lingers  rest  on  the  midffie  stei.  i>r  ii,.-  v«...i 
when  grippingStockof  the  correct  diameter.  If  1 
i^little  small  the  fingers  are  run  up  to  the  large  step  o. 
wedge;  if  a  little  large  they  stop  at  the  sma"  so  thai 

lm.r  is  always  .securely  held. 

The  feed  dog  or  tarrjer  iFig,  4);  k^  t^as  already  bjpen 
plained,    was    designed    to  -setve^ahoth+^piiriHjg      hc^ 
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KHi.    O. — CO.MBI.NKU    KUKMiMi    AM)    CU'lTINCi-OKK    TOOL    SLiDKS. 
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FIG.    6. — FORMING   TOOL  SLIDE. 

rhe  mere  feeding  of  the  stoik.  It  is  in  reality  a  4-ja\v  inde- 
pendent chuck  by  means  of  which  the  stock  is  not  only  supported 
at  the  outer  end,  but  can  be  made  to  run  concentrically  with 
the  spindle  at  that  point,  thereby  insuring  that  tlie  finished 
piece  will  be  round.  The  feed  dog  is  moved  along  its  bed  by 
means  of  the  smaller  turnstile  on  the  front  of  the  head.  The 
shaft  of  this  turnstile  passes  throtigh  the  center  of  the  shaft 
of  the  turnstile  which  operates  the  mechanism  for  opening  and 
closing  the  collet.  It  has  been  cjistomary  to  make  one  turn- 
stile serve  both  of  these  purposes,  hut  with  this  construction, 
ample  power  can   be  had   for  operating  the  chuck,   while  for 


FIG.  7. — crmxii-oKK  to(u,  sliiies. 


feeding  the  stock  forward,  which  requires  comparatively  little 
power,  a  quick  motion  of  indefinite  length  is  obtained.  Con- 
nection between  the  smaller  turnstile  and  the  feed  dog  is  by 
means  of  an  emlless  sprocket  chain. 

The  combined  forming  tool  slide  and  cutting  off  tool  slides 
(Fig.  5)  is  one  of  the  most  striking  features  of  the  machine, 
and  has  been  di  signed  for  the  special  purpose  of  producing  as 
much  of  the  work  as  possible  with  wide  forming  tools  fed 
c  rosswise  against  the  work  rather  thau  with  end  cuts  by  the 
turret  tools.  Experience  obtained  in  the  manufacture  of  bi- 
cycle hubs,  projectiles  and  other  irregular-shaped  pieces  of  cir- 
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•ular  cross  section  has  demonstrated  the  superiority  of  this 
method  wherever  practicable.  The  forming  slide  (shown  in 
dection  in  Fig.  fi)  is  made  long  and  heavy  and  lairies  two  mas- 
sive tool  blocks,  one  at  the  rear  for  the  roughing  tool  and  one 
at  the  front  for  the  finishing  tool.  Tools  to  form  up  to  12 
or  14  ins.  in  length  can  be  held  in  these  holders,  which 
are  removable  so  that  special  attachments  can  be  fitted  for 
other  classes  of  work  when  desired.  The  forming  tools  are  ad- 
justed vertically  by  means  of  taper  wedges  which  are  moved 
by  screws.  They  are  clamped  solidly  to  the  holders  by  bolts 
parsing  directly  through  them  and  screws  are  provided  for 
the  lateral  adjustment  of  the  tools  which  can  be  quickly  and 
accurately  set  with  a  little  practice.  The  forming  slide  can 
be  fed  by  hand  or  power  in  either  direction.  The  power  feed 
has  four  changes  by  means  of  the  lever  C  and  the  reverse  is 
obtained  by  the  lever  D.  The  feed  has  an  automatic  release 
in  either  direction.  In  practice  the  roughing  tool  is  usually 
fed  by  power  and  the  finishing  tool  by  hand.  A  graduated  dial 
on  the  handle  enables  work  to  be  formed  accurately  as  to  size. 
The  ctitting  off  tools  are  two  in  number,  mounted  on  separate 
slides,  shown  in  section  in  Fig.  7.  which  have  an  entirely  inde- 
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pendent  cross  feed  from  the  forming  tool  slide,  although  they 
are  carried  on  the  same  saddle  casting,  this  saddle  having  a 
longitudinal  adjustment  of  3*^  ins.  The  cutting-off  tool 
slides  are  fed  in  simultaneously  by  a  right  and  left  hand  screw 
either  by_  hand  or  by  power,  the  power  feed  being  taken  from 
the  same  shaft  as  the  power  feed  to  the  forming  slide,  but  hav- 
ing separate  throw-out.  The  front  cutting-off  tool  slide  has  an 
adjustment  so  that  the  tools  can  be  set  to  cut  equally  and 
the  cutting-off  blades  are  made  of  high-speed  steel  and  are  of 
special  cross  section.  Four  changes  of  feed  can  be  obtained 
by  means  of  the;  lever  C. 

The  turret  and  turret  slide,  while  amply  large,  are  not  so 
heavy  that  they  cannot  be  readily  operated  by  hand.  As  the 
most  severe  duty  falls  on  the  forming  slide,  care  has  been 
taken  in  designing  the  turret  and  slide  not  to  make  them 
clumsy  and  difficult  to  handle.  It  travels  directly  on  the  bed 
on  flat  bearings  of  amjjle  width  and  wipers  on  t.ie  front  end 
of  the  slide  keep  these  bearings  clean.  A  taper  gib  runs  the 
entire  length  of  one  side  and  provides  means  for  taKing  up 
side  wear. 


The  turret  is  hexagon  in  form,  is  18  ins.  in  diameter 
across  the  flats  and  an  independent  stop  is  provided  for  each 
of  its  faces,  these  stops  having  a  range  of  3«  ins.,  while 
the  total  feed  to  the  turret  slide  is  42  ins.  Each  face  has 
8,  %-in.  tapped  holes  for  the  purpose  of  attaching  the  vari- 
ous tools.  There  is  a  4'j-iu.  hole  in  ea<  h  fac^e  ani  also  through 
the  center  stud,  thus  enabling  work  up  to  4'4  ins.  in  diameter 
and  42  ins.  long  to  be  turned.  This  diameter  can  be  increased 
if  desired.  Power  feed  to  the  turret  slide  is  provided,  and 
four  changes  to  this  feed  can  be  instantly  obtained  by  means 
of  the  lever  F  shown  in  Fig.  1.  The  power  feed  can  be  tripped 
at  any  point  by  each  of  the  independent  stops,  which  also 
serve  as  dead  stops  for  the  hand  feed.  It  can  be  thrown  in  or 
ottt  by  hand  by  means  of  the  lever  G.  The  lock  bolt  is  with- 
drawn by  hand  by  the  lever  H  and  the  turret  is  revolved  by 
hand.  Means  are  provided  for  locking  the  look  bolt  after  it 
is   withdrawn    if  desired,   so  that   the   turret    can    be   revolved 
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in  either  direction  past  one  or  more  holes.  The  lock  bolt  is 
tapered  on  the  upper  end  and  fits  into  hardened  and  ground 
steel  bushings  in  the  bottom  of  the  turret  and  slides  in  hard- 
ened and  ground  bushings  in  the  turret  slide. 

The  turret  has  a  large  projection  on  the  bottom  fitting  into 
a  corresponding  opening  in  the  top  of  the  slide  which  serves 
to  take  the  major  part  of  the  thrtist.  but  in  addition  to  this 
a  taper  bushing  is  inserted  in  the  center  of  the  turret  taking 
its  bearing  on  the  steel  turret  stud  which  extends  from  the 
under  side  of  the  turret  slide  to  the  top  of  the  turret.  This 
bushing  is  adjustable  endwise  to  take  up  all  wear.  The  tur- 
ret stud  extends  through  the  large  washer  on  the  top  of  the 
turret,  and  is  threaded  on  the  outer  end  to  receive  the  binder 
handle  by  means  of  which  the  turret  and  slide  can  be  clamped 
solidly   together. 

The  base  of  the  machine  is  cast  in  the  form  of  a  pan  whlc^h 
has  a  large  reservoir  at  the  back  so  that  there  is  room  for  an 
abundant  supply  of  lubricant  without  keeping  the  pan  itself 
filled.     A  perforated  plate  over  the  reservoir  keeps  the  chip* 
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III.   »;.  —  i<>i:.\iiM.  jiiitL    ^1  iitt-: 

111  nii'ir  fpiMll-nu  "I  ill'-  -;■.  K  li;..-  Ill  i.ality  a  t-.i;i\v  inili- 
|H'inl«'iit  cluii'k  l)v  iu«-an8  uf  which  thf  st'  -k  is  ni»t  only  8ih»jmii1i  il 
at  In'    iiii:.  I       i,.i    liii.t;ra'u  Iw^  uiarl.  'iiireniKically  Willi 

Um-  sitiiiflU-  ill  Uiai  piiult,  thi  j>'hy  iii.-^iiruiK  .that  ^h*?.  flnislK 
I»i»i-»-  will  1»»*  ninml.  T!i'-  r«»i|  ifov;  Is  umvoil  ahvnir  tl.s  \hh\  Ijv 
means  «if  rhf  sruallvi"  luin.Hfiif  on  i1m>  fnmt  of  ih*-  liearl.  Tli« 
shaft  of  liii.-  tunisiite  .jMissfs  iliroUiJh  tlie  rontrr  oi  Uh-  shaii 
of  thf  inriisiil*'  whii-li  fHx-ratHw  tlvf^.  Tiu-clvifiijifmfoi  npfninK  ami 
flosiiii;  \\\^  (oHit,  It  has  h<Hii  iiir-'.  iiiaiy  to  niaki-  one  turn 
Kfili-  SHivp  both  i»f  these  [Mlrposes.  hui  with  this  lOiisf rii<-f ion. 
ample   pn\v«'r   «an    We   ha^l    for   operating    the   ciiu.  k,    wiiiie    for 


I  n.     I       1  I  I  1 1  \i.-iii  I    iKiii    >i  iiu  - 

lifijini;  Uie  sioi  i<   Imwaril.   ulmli    ii  ipiires  eoinpaiai  ively   iitrl' 
linuer    a  qiiirl;  uiolion  of  imlifinite  length   isnhtaiiuMl.     tVin 
i.'iiiin   hetwoi'ik  the  fsnialier  tiirnslilf'  ainT  the  feeil  tlog  fsf  hv" 
nitaiiH  of  an  1 1;  ii"ss  spro<ii«n  chain. 

The  Kiniiiinti  fiuininp  tool  slide  aiiij  <iiuijig  off  tool  s!ulvn 
(I'iK  .'.I  is  oiii-  Kf  the  most  siiikiiig  frattnus  of  tho  niarhine. 
;iinl  has  Heen  •.  iiiieil  for  the  speiial  purpose  of  proilminK  a~ 
'"111  ii    of    111.  ,    as    po.>^sil)le    witli    wide    forminK   tools    f*><! 

iiosswise  aKiiH-     thp  work   rather  ikau  with  end   cuts  hy  the 
iiitrct    tools.     J'^xpi  I  ienre  olitaiiied    in   the   niatiiifactnre  of  hi 
I  Vfie  hul)s    prcurtili'K  and  oilier  irieniilai  shaped  pii^.e?:  <if  cir 
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iilar  cross  seel  ion    lias  il»-monsMiifo<l   tlsi-  siir.riiorhy  ot    thi:^ 
luiljod    wliprovfr   pi-a'ii' al)U\     The   foi  wine   -''      < -^luuvn    ui 

rriion  ill  Kjg.  tl)  is  nva'iflous  aufHwaVj  aiifi  ;iw<)  ina*- 

\o  tool  vnx)(lvs;.  tine  at  tijifvirarfiMVlhcr^itrtf^^^ 

;    tlio  fl-rint  J««r  Ifie   Hiii-lnu};  top^^    T<«»H  to  fiivin  up  to   14 

,y  14  in8i  in  l»nj;lh  oan  he.  luhi  in  tliem'  h<»l<leis.  wliieh 
.lie.  renn»\j<Wt'  so  ilijn  ^;l)^M•^aJ  aitarhnuiUs  »-an  hi-  fined  lor 
otiriir  vtassei^  o.r  Avai^K  wi>t>n^^  tools  an*  art- 

,Me«l>vertival]>^  %^l1lc;a^^s  fl^^^^  wedges  whii  h  are  hiov.-jl 

1(\  srie\vs/  Til*  <  are  elaniped  solidly  to  the  hoiilers*  by  liylls 
pa^-siUM  <IiretHy  liaptigh  iheni  and  siicws  are  providtMl  tor 
the  M' ral  adju-^'Hu'ul  «)P  the  tools  wlii.  ii  can  he  qufikiy  and 
:i.  ■  ui.nt.eiy   set  ;\vit11-^:^,a^^^^  pia.  titc     The   t'orniinK  8li<l<>'ean 

ill'  fed  Hy  haml  or  |»o\ver  in  »'iiher  direciioii  Tin-  power  tV"  d 
has  loui-  rlian«cs  hy  means  of  the  lever  C  and  the  reverse  is 
oliiained  l)y  rlie  lever  I).  Tlie  feed  has  an  antoniath-  releas*- 
ill  eKher  «nrrictidny  In  piactice  iIk-  nmiihing.irpol  is  usually 
;  I  l»y  |io\ver  anil  the  finishing  tool  hy  hau«l.  A  uraduated  dial 
(.11  tile  handle  enables  \vorl<  to  be  formed  accuraiely  as  lo  si/.e. 
The  ciitiiimotT  tools  are  two  in  nninber.  inounted  on  separate 
sl:i<!<rs.  shown  in  section  in  FijC.  7.  which  havr  an.  (Entirely  in,!. 


T7 
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POINTING     TOOL 


TURRET 

STOP 

PLUG 


BOX    TOOL 


The    luiK-i    is    hoxaciWn   hi    form      -^    i^  m>    ''J^'' 

across  the  flats  artd  ^n  iiidevi  tideni 
of  i  t  i  faces,   t ji pi*er'  si  ops  hav  i n g .<» 
ih^I  lotaj  ff^tl  to;  the  Ittrrpt   slide  is  4-  ^ii>,     1>; 
ik^  <v^ili    tapptMi  hWle:<  for  the   purpoV'^l'  :'"  '    '' 
VVris  toids,    Thme is  a  4'- in.  hole  in  i^ch  i^ 
jjje.  (■eiit;<?r  sa«i<  ih^s  wiabling  work  up 
jiiid  ^ti  iii^-  touii  tos^ 
il<  desfi ed.    'Ht.viw'r"  feefl    to    the    t^J^r♦•( 
f<iirr  chajiges  H)  this  feecj  can  he  JusJh; 
oflheih^yHrjR'sliowq  in  J^ift,  1;    The;  ho ^ 

at   ^%\y  pr^iii    »iy  ^a<1v  *>f  the  iiidt*|u^iuh  ui   >^i  u^^sc    w  ii  i<  li   a iso 
<,rv\f^  as  dead  stop>^  for  (he  hivn.l  f»i*d.     If  can  he  ViM«wn  ill  mv 
fmi   by  hand  by  ineatis  of  the  levvf  <;.     X\w  hM-k  <.oU   is  V^ifh- 
drawn  by  Jiand  by' th^  lever  H  «nA  th<5  tdrtv*   is,r^ 
ban  '.     Means  are  provided  for   locliinm  tli  boll  a i 

iiiidrawn  if  dt^sirtMl,  so  ihal   tire  ^>«i ei... can    i"     ' 


in..    .S.-\\i;i--i    i'i\     \\i>  .itHriiSiXfiSEiV.T'V   M  vyJii^i     i  !i  i;c  vnKM   K\.> 

l»endenr  cross  fee<l  from  the  Iwmiiitit^bidl, Slide,  aithoush  they 
are  carried  on  the  same  saildle  castliiie;.  this  sa<MI«^  having  a^' 
loniiirndinal    adjusLniein     of    '^y«     ins.      The    «iiuing-oft"    tool 
sJid's  are  fed  in  sininltaneoiisly  hy  a  right  aiid  left  hand  sr-rew: 
pither  by  jiaiiii  oi   by  iiower.  the  pOwjer  teed  b«>inK  taken  from. 
the  same  shaft  as  the  power  feed  to  the  forming  slide,  biit  hav- 
ing separate  throw-out.    The  front  cntting  off  tool  slide  has  an 
ad.iiistnii-nt   so   that    the   tools   can    be  set    to  iiii      etpially   and 
the  <utting-off  blades  aie  made  of  high-speed  steel  and  are  ■of : 
spicial  fioss  section.     Four  changes  of  feed  can    be  obtained 
iiv   means  of  the  lever  C. 

The  turret  and  turret  slide,  while  amply  large,  are  not  so 
heavy  that  they  cannot  be  readily  ojieraled  hy  hand.  As  the- 
most  severe  duty  falls  on  the  forming  slide.  <*are  has  been 
taken  in  designing  the  liirtet  and  sli<le  not  to  make  them 
clumsy  ami  dif1i(  uli  to  haiidh'.  Ji  travels  directly  ou  the  bed 
on  tiai  bearings  of  ample  willli  atid  wipers  on  tae  from  eiHf 
<  I  ih«'  slide  kH»'p  these  bearings  deail-  A  ta|)ei^  git»  runs  tlif 
'■niii«'    leniiih    of  one  side   ami    iirovides  means  for   taising   ii)) 

side    Wi'Mf  .;.  ;. 
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iireiiher.  dirct  tioii  past  one  or  moro  hol^-s..     The  io»  U  bolt   \% 
tapere«l  ou  the  tipjier  en«l   and   fits,   i4HO  hardened   and   ground 
ht»*el  bushings  in  the  bottom  of  the  fHrrei  ami  vl ides  in  haril 
ened  and  gi'miiul  bush  ings  in  fbe  turret'  slid< 

The  turret  has  a  large  proje«*rioii  on  ihe  hoitoni  titling  into 
a  rorresponding  i)pening  in  the  t6p  of  the  slide  whiih  ser\es 
to  take  the  major  part  of  the  thntsi,  jhiu  in  a<ldiiion  to  ihit- 
a'fapef- bnshing  is  inserted  in  the  "«*ntei;  of  the  turret  tkking 
its  bearing  on  the  steejtttrrttsn^i  which  extends  from  th*» 
under  side  of  the  turret  sHde'to  the  top  of  the  turret.  Thif^ 
bushing  is  adjustable  endwise  to  take  tip  all  wear.  The  iiir 
ret  stud  extends  through  the  large  washer  on  the  top  of  the 
turret,  and  is  threaded  on  the  outer  etidt<>  rerei.Te  the  binier 
hanille  by  means  of  which  .the  tHf ret  Und  slide  <-an  he  .lanipod 
solidly    togelhei\ 

.  'The  base  of  the  niathine  fdVa^  tu'.iflie  fornt  W  iian  ^^lli«•h 
has  a  iarge  reservoir  at  the  lisk-Jc  so  liia'i  there  is  .room  for  an 
abundant  supply  of  Itihricant  without  Ijieeping  the  pan  itpeif 
fli le*!.  : A  i»erforated  idate  pye.r  .the  reiservair  Jseeps  t he  .rhijia 
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from  entering,  and  the  lubricant  that  runs  down  the  front  side 
of  the  machine  is  conducted  back  to  it  quickly  through  an 
opening  under  the  center  of  the  bed.  There  is  also  an  open- 
ing in  the  top  of  the  bed  between  the  turret  slide  and  the 
forming  slide  which  allows  chips  and  lubricant  to  fall  direct- 
ly into  the  bark  of  the  pan.  A  large  sheet  steel  guard  extends 
almost  the  entire  length  of  the  pan  at  the  rear,  giving  a  large 
chip  capacity,  and  a  smaller  guard  is  provided  for  the  front. 

The  lubricant  is  forced  to  the  turret,  forming  and  cutting 
off  tools  by  means  of  a  rotary  pump,  fastened  to  the  back 
gear  arm.  Tlie  pump  is  driven  by  a  belt  from  a  special 
countershaft,  and  has  a  V/i-\n.  inlet  pipe,  the  end  of  which  is 
covered  by  a  strainer  for  further  protection  from  chips.  Two 
1-in.  outlet  pipes  are  provided,  one  for  the  turret  tools  and  one 
for  the  cut-off  and  forming  tools,  through  which  a  continuous 
stream  of  lubricant  is  pumped  while  the  machine  is  running. 
The  supply  of  lubricant  is  directed  and  controlled  by  means 
of  levers  conveniently  located  and  connected  with  3-way 
valvps.  An  automatic  relief  valve  furnishes  an  outlet  when  the 
discharge  is  checked  or  stopped,  and  the  pump  can  be  stopped 
entirely  if  so  desired  by  means  of  the  lever,  located  above  the 
front  cap  which  operates  a  clutch  on  the  pump  shaft. 

At  each  end  of  the  pan  lugs  are  provided  by  means  of  which 
the  machine  can  be  readily  handled  with  jacks. 

In  Fig.  8  is  shown  a  crosshead  wrist  pin  made  on  this  ma- 
chine from  4'^<i-]n.  bar  stock  in  18  minutes.  The  first  opera- 
tion after  chucking  was  to  turn  down  the  small  end  of  the 
pin  from  A'^i,  ins.  to  2-in.  diameter,  and  this  was  done  in 
one  cut  in  7  minutes  by  means  of  the  box  tool  shown  in 
Fig.  S.  The  cutter  is  made  of  high-speed  steel  and  is 
provided  with  a  releasing  mechanism  so  that  the  work  will 
not  bet  scored  when  the  tool  Is  being  moved  back.  The  back 
rests,  of  which  there  are  two,  are  adjustable  in  and  out  so 
that  the  work  can  be  backed  up  at  the  proper  place.  The  cot- 
ter pin  end  of  the  wrist  pin  was  turned  by  means  of  the 
pointing  tool  shown  in  Fig.  S.  This  tool  is  held  in  the  tool 
holder  shown,  which  is  clamped  to  the  face  of  the  turret.  By 
means  of  these  holders  tools  with  shank  can  be  used  in  the 
machine.  The  2-in.  thread  Is  cut  by  means  of  a  self-opening 
die  head  (Fig.  S).  which  is  provided  with  a  roughing  and 
finishing  attachment.  Only  one  die  head  is  usually  sent  with 
the  machine,  although  two  are  shown  in  Fig.  8,  one  of  these 
being  arranged  with  a  sliding  holder  for  use  when  cutting  fine 
threads.  The  vest  of  the  wrist  pin  was  machined  by  the  form- 
ing tools  shown  in  Fig.  9.  These  tools  are  made  of  high-speed 
steel,  and  while  the  piece  was  being  formed  the  ciftting-off  tools 
were  started,  thereby  saving  time.  The  pieces  thus  turned  out 
are  guaranteed  to  be  within  one  thousandth  of  an  inch  of  being 
round. 

Several  samples  of  work  done  on  this  machine,  with  the  time 
it  took  to  finish  them,  are  shown  In  Fig.  10.  This  machine  Is 
also  built  to  take  6-In.  stock,  the  only  change  being  In  the 
spindle,  head  parts,  automatic  chuck  and  wire  feed  parts. 
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These  shops  have  been  referred  to  in  this  journal  (see 
May,  1904,  page  181).  Because  of  the  climatic  conditions 
the  buildings  are  unique  and  interesting,  they  have  already 
been  briefly  described.  The  general  plan  of  the  plant  is  illus- 
trated in  the  accompanying  engravings,  which  Indicates  com- 
pleted buildings  in  solid  lines  and  possible  extension  in  dotted 
lines.  The  shop  buildings  are  arranged  in  a  long  and  some- 
what narrow  plot  enclosed  by  a  10-ft.  adobe  wall  for  protec- 
tion against  thieves.  The  size  of  each  building  is  indicated  on 
the  drawing.  All  the  shops  are  arranged  on  the  longitudinal 
track  basis  and  the  plant  Is  characterized  by  the  absence  of 
transfer  tables.  Buildings  for  locomotive  repairs  are  grouped 
at  the  south  end  of  the  enclosure  with  the  roundhouses  and  oil 
house  nearby.  At  the  other  end  the  car  repair  department 
is  provided  for,  with  the  facilities  for  storage  along  the  center 
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•1  the  plan.  In  such  a  mild  climate,  most  o£  the  heavy  supply 
iiaterial  is  stored  out  of  doors  and  the  storehouse  is  reserved 
or  small  articles  and  for  material  requiring  special  protection 
rora  thieves.  The  power  house  is  at  the  center  of  power  dis- 
ribution  and  the  cables  are  carried  on  pole  lines  to  the  vari- 
»U8  shops.  Two  dug  wells  supply  water  for  the  shops  and  the 
imber  treating  plant.  A  100,000-gal.  steel  tank  furnishes  stor- 
ige  for  the  shops.  A  350.000-gal.  reservoir  provides  a  supply 
o  last  through  the  annual  dry  season. 

Of  the  smaller  buildings  the  hammer  and  smith  shop,  63  by 
jil  ft.,  is  located  near  the  north  end  of  the  erecting  macnine 
ind  boiler  shops.  Near  it  are  the  rolling  mill,  iron  foundry 
find  planing  mill.  The  end  walls  and  side  columns  of  these 
liuildings  are  of  concrete,  the  roof  trusses  are  of  yellow  pine 
and  the  roofs  and  side  walls  of  galvanized  iron.  These  build- 
ings are  open  to  a  height  of  6  ft.  9  in.  from  the  ground.  Old 
lails  are  used  for  framing,  to  which  the  galvanized  iron  is 
fastened.  At  the  south  end  of  the  hammer  and  smith  shop  the 
switch  and  frog  work  of  the  entire  road  is  done.  The  tool 
equipment  and  the  motors  of  this  shop  are  presented  in  tabular 
form. 

The  brass  foundry  is  40  by  80  ft.  and  is  equipped  with  6 
Mort'iin  fnrnaces  for  melting  in  crucibles.  A  Tabor  pneumatic 
molding  machine  is  used  for  making  journal  bearings.  All 
ihe  journal  bearings  for  the  freight  equipment  of  the  entire 
road  are  filled  here. 

The  iron  foundry  is  60  by  216  ft.,  with  a  leanto  addition 
lor  charging  platforms,  core  rooms  and  storage.  The  core 
house  is  42  by  54  ft.,  with  two  ovens,  one  18  by  24  ft.  and  the 
other  5  by  24  ft.  for  small  work.  Two  cupolas,  a  10-ton  Colliau 
ior  general  use  and  a  5-ton  McKenzie  for  emergencies  are 
i-apable  of  producing  an  average  output  of  10  tons  daily.  Three 
Tabor  molding  machines  are  used  for  molding  brake  shoes  and 
other  small  work.     This  department  requires  a  total  of  50  h.p. 

The  rolling  mill,  used  for  re-rolling  scrap,  is  a  building  60 
by  108  ft.  and  is  equipped  with  a  9-in.,  three  high  train  driven 
by  a  vertical  engine.  Steam  is  supplied  by  two  locomotive 
boilers  over  heating  furnaces.  The  scrap  is  made  into  billets 
under  a  2,.'i00-lb.  steam  hammer  and  then  rolled  into  bar  iron, 
round  and  flat. 

An  adobe  building  with  brick  pilasters.  43  by  200  ft.,  provides 
for  the  pattern  shop.  A  HO-ft.  room  at  the  south  end  is  the  pat- 
tern shop  proper,  the  rest  of  the  building  being  used  for  pat- 
tern storage.  A  lO-h.p.  motor  drives  a  pattern-makers'  lathe, 
a  core  box  machine,  a  band  saw,  surfacer  rip  saw  and  grind- 
stone.   The  glue  pots  are  heated  by  an  electric  heater. 

Truck,  wheel  and  axle  work  for  freight  and  passenger  cars 
is  done  in  a  building  40  by  200  ft.,  half  of  which  is  devoted  to 
trucks.  Light  car  forgings  and  bolts  are  also  made  in  this 
shop. 

Th?  planing  mill  is  70  by  200  ft.  with  two  longitudinal  tracks 
through  it.  These  connect  with  the  yard  at  the  north  end  and 
reach  the  dry  kiln  and  lumber  yard  at  the  south  end.  This 
building  has  a  floor  of  vitrified  brick  laid  on  edge  in  sand. 
This  mill  turns  out  all  material  for  car  repairs  and  also  pro- 
vides for  manufacturing  such  material  as  handles  for  picks, 
hammers,  axes,  etc.,  used  on  the  road.  Near  the  mill  is  a  saw- 
mill with  a  44-in.  circular  saw  with  a  log  carriage,  driven  by 
a  30-h.p.  motor  belted  direct  to  the  saw  arbor. 

These  notes  are  taken  from  a  complete  description  prepared 
by  Mr.  C.  T.  Bayless,  mechanical  engineer  of  the  road. 


DIRECT-CONNECTED  MOTOR-DRIVEN  FAN. 


A  very  important  improvement  in  the  design  of  their 
"A  B  C"  direct-connected  motor-driven  disc  ventilating  fan, 
which  makes  it  much  more  rigid  and  compact,  has  recently 
been  made  by  the  American  Blow^er  Co.  of  Detroit.  In  place 
of  attaching  the  motor  to  the  arms  of  the  fan,  which  in  many 


L.\RGE  CoNTR.^CTS  FOB  LocoMOTm:  Repairp. — The  Erie  Railroad 
has  awarded  to  the  American  Locomotive  Company  a  contract 
for  the  repairs  of  600  locomotives.  This  is  the  largest  order  of 
this  kind,  and  the  terms  require  the  delivery  of  30  locomotives 
per  month,  after  having  received  general  repairs.  It  is  under- 
stood that  the  arrangement  is  more  profitable  to  the  road  than 
to  repair  the  locomotives  themselves  after  the  strenuous  condi- 
tions of  last  winter,  which  left  the  machinery  and  boilers  In 
need  of  unusually  heavy  work.  It  is  possible  for  the  locomotive 
lompany  to  undertake  it  because  of  the  falling  off  in  the  de- 
mand for  new  locomotives  at  this  timp 


MOTOK-DKIVEN    UISC   FAN. — AMEKICAX    UmWKlt   C«). 

cases  was  quite  objectionable  because  of  the  weight  of  the 
overhanging'  motor,  it  is  now  placed  on  a  substantial  base  as 
shown  in  the  half  tone.  Westinghouse  series-wound  multi- 
polar motors  are  used,  which  are  furnished  with  an  automatic 
release  switch  and  a  fireproof  rheostat. 


E.NciiNKER  Draftsman. — The  United  States  Civil  Service  Com- 
mission announces  that  the  examination  for  engineer  draffs- 
man  in  the  supervising  architect's  office,  announced  for  August 
17,  18  and  19,  has  been  postponed  to  September  14.  15  and  16. 
1904,  and  will  be  heJd  to  secure  eligibles  from  which  to  make 
certification  to  fill  a  vacancy  in  the  position  of  engineer  drafts- 
man in  the  supervising  architect's  office,  at  $1,200  per  annum, 
and  other  similar  vacancies  as  they  may  occur  in  that  office. 
Information  concerning  the  examinations  and  places  where 
they  will  be  held  may  be  had  on  application  to  the  United 
States  Civil  Service  Commission.  Washington,  D.  C. 


R.\ii.K().\i)  AfcioF.NTS  IN  THE  Unttep  Stati-;s. — The  number  of 
l)ersons  killed  in  train  accidents  during  the  months  of-  Janu- 
ary. February  and  March,  1904,  as  shown  in  reports  made  by 
the  railroad  companies  to  the  Interstate  Commerce  Commission, 
under  the  'accident  law"  of  March  3,  1901,  was  221,  and  of  in- 
jured 2.797.  Accidents  of  other  kinds,  including  ttiose  sus- 
tained by  employees  while  at  work,  and  by  passengers  in  get- 
ting on  or  off  the  cars,  etc..  bring  the  total  number  of  casualties 
up  to  919  killect  and  12.444  injured.  These  reports  deal  only 
with  passengers  end  employees  on  duty. 


Tractive  Resistance  on  VARiors  Roads. — The  tractive  re- 
sistance on  railroads  is  from  9  to  18  lbs.  per  ton,  on  tramways 
26  to  33  lbs.,  on  good  stone  pavement  from  44  to  55  lbs.,  on 
bad  stone  pavement  from  66  to  78  pounds,  on  good  macadam 
from  44  to  67  lbs.,  on  bad  macadam  from  77  to  100  lbs.,  and  on 
sand  roads  from  130  to  220  lbs. — Max  Schiemann. 


The  Western  Transit  Company,  which  is  the  freight  connec- 
tion of  the  New  York  Central  &  Hudson  River  Railroad  on  the 
Great  Lakes,  has  recently  put  into  commission  the  new  steamer 
Duluth,  the  largest  package  freight  vessel  on  the  Great  Lakes 
It  is  401  ft.  long,  has  a  50-ft.  beam  and  30-ft.  depth,  with  a 
carrying  capacity  of  6,000  tons.  This  makes  seven  modem  steel 
steamers  in  the  Western  Transit  Company's  fleet,  six  of  which 
has  been  added  since  1898,  it  being  the  company's  policy  to  add 
a  new  steamer  each  year.  In  addition  to  these  steel  steamers, 
the  company  has  nine  iron  and  wooden  ones,  and  this  fleet  of 
sixteen  steamers  enables  the  New  York  Central  to  give  a  daily 
freight  service  from  Buffalo  to  Milwaukee,  Chicago.  Duluth  and 
Portage  Lake. 
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KH..    1. —  MlM.TIl'LK   SPINin.K    DKII.I.. — HAl'SII    MACIIINK    TOOL 

COMl'ANY. 


VUi.      2. — STANDARD      DRILL      I'RKSH      ARRANGED      FOR      MOTOR      DRIM 
CINCINNATI    MACiriNK   TOOL   CO. 


DRILLING  MACHINES. 


VUi     3. — NKAr    M<»T«)K    Al'i'LICATION    'H)    HKMKNT,    MILKN    &    CO.    DRILL 

I'REUS. 


Fig.  1  illustrates  a  fourteen  spindle  multiple  drill  built  by 
the  Baush  Machine  Tool  Company,  Springfield,  Mass.,  an<l 
driven  by  a  General  Electric  Company  variable  speed  10  h.p.. 
C.  K.  type  motor  with  a  speed  range  of  from  350  to  70(i 
r.p.m.  The  motor  is  placed  on  an  extension  of  thf 
Vase  of  the  machine  and  is  connected  to  the  driving; 
mechanism  by  gearing.  The  machine  is  designed  to  drill  from 
one  to  fourteen  1-in.  holes  in  cast  iron  with  a  maximum  circle 
of  36  ins.  and  a  minimum  circle  of  14  ins.  The  spindles  au- 
adjustable  to  allow  for  drilling  in  groups  of  square,  cirtulai 
or  other  forms,  using  one  or  more  spindles  and  are  also  ad 
justable  vertically.  The  automatic  stop  and  feed  permits  the 
head  to  bp  operate  1  with  great  ease  and  rapidity  and  relieves 
the  workman  of  mtich  tinnecessary  handling.  It  can  also  m 
operated  by  hand  if  desired.  The  machine  has  a  quick  return 
mechanism  whidi  can  i.e  controlled  either  automatically  jr 
by  hand.  Its  weight  is  23.000  lbs.  These  machines  can  "* 
made  either  ve!tical  or  horizontal,  and  the  horizontal  machine 
can  be  made  with  either  single  or  double  head,  each  of  which 
will  carry  from  one  to  twenty  spindles,  ranging  from  ^^  to  1*/^ 
ins.  in  diameter. 

Fig.  2  illustrates  the  neat  manner  in  which  the  Cincinnati 
Machine  Tool  Co.  can  easily  arrange  one  of  their  standard  dril' 
presses  for  a  motor  drive.  The  motor  bracket  is  of  simple 
design  and  is  clamped  to  the  frame  at  the  rear.  The  motoi 
shown  is  a  2  h.p.  Northern  Electric  and  is  mounted  to  belt 
to  the  tight  and  loose  pulleys.  Another  interesting  feature 
of  this  machine  is  the  geared  tapping  attachment.  The  lever 
which  hangs  parallel  to  the  main  spindle  operates  a  double 
<lutch  which  engages  the  spindle  with  either  train  of  gear- 
ing, rotating  it  in  either  direction,  or  allowing  it  to  go  free 
if  the  clutch  is  in  its  middle  position  as  shown  in  the  illiistra 
tlon.  The  clutches  can  readily  be  engaged  or  disengaged  while 
the  machine   is  in   motion,  thereby  allowing  the  operator  to 
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MACHINE   TOOL  CO. 


drill  a  bole,  remove  the  drill  and  substitute  a  tap,  and  tap  the 
hole  without  stopping  the  machine. 

Fig.  3  shows  a  50-in.  vertical  drill  made  by  Bement,  Miles  & 
Company,  and  on  exhibition  at  the  St.  Louis  Exposition.  At- 
tention is  at  once  attracted  to  the  neat  and  substantial  way 
in  which  the  motor  is  applied.  The  2\'ii-h.p.  Northern  Electric 
motor  has  a  speed  range  from  350  to  1,750  r.p.m.  by  speed 
control,  giving  in  combination  with  the  change  gears,  spindle 
speeds  from  8V^  to  220  r.p.m.  The  spindle  is  counterweighted 
and  the  bevel  gears  which  drive  it  run  in  oil  and  are  enclosed 
in  a  dustproof  casing.  It  has  power  and  hand  feeds  and  rapid 
vertical  adjustment  by  hand  lever,  and  has  18  ins.  traverse. 
The  table  has  compound  slides  and  vertical  adjustment  by 
power. 

A  full  universal  motor-driven  radial  drill  made  by  the 
Dreses  Machine  Tool  Company  is  shown  in  Fig.  4.  The  motor 
is  a  S^/^-h.p.  Jantz  &  Leist  with  a  2  to  1  speed  variation  and  is 
connected  to  the  drill  shaft  by  two  friction  gears  operated  by 
the  lever  A.  The  two  pinions  keyed  to  the  motor  shaft  are 
rawhide  in  order  to  insure  noiseless  running.  The  changes 
in  the  motor  speed  are  obtained  by  shunt  resistance,  and  these 
in  connection  with  changes  obtained  by  means  of  the  two 
friction  gears  operated  by  lever  A  and  by  the  regular  change 
gear  mechanism  on  the  rear  end  of  the  arm  afford  a  wide 
speed  range  with  a  large  number  of  steps. 

The  adjustable  handle  rod  below  the  arm  starts,  stops,  en- 
gages the  back  gears,  and  reverses  the  spindle  quickly  for 
tapping,  all  while  the  machine  is  running  and  without  using 
the  belt  shifter.  The  brake  power  of  the  driving  friction 
gears  on  the  rear  of  the  arm  can  be  adjusted  so  that  the 
spindle  will  slip  at  a  certain  strain;  for  instance,  when  the 
tap  strikes  the  bottom  of  the  hole.  The  feed  is  positive  and 
can  be  varied  while  the  machine  is  drilling. 

Figs.  5  and  6  show  an  interesting  motor  application  made 
to  a  5-ft.  Dreses  radial  drill  furnished  to  the  Pittsburgh  & 
Lake  Erie  Railroad  for  their  McKees  Rocks  shops.  Tiie 
motor  is  a  Crocker-Wheeler  Company  6^-h.p.  vertical  and  is 
mounted  as  shown  in  Fig.  6.  With  the  belt  drive  the  shaft  P 
(extended)  was  driven  from  the  cone  pulley  shaft  by  means 
of  a  pair  of  bevel  gears  and  motion  was  transmitted  to  shaft 
O  by  means  of  gears  D  and  C.  With  the  motor  drive  the 
rawhide   pinion   A  on  the  armature  shaft  drives  gear  B  and 


FIG.    5.— VERTICAL   MOTOR   APPLIED   TO    DRESES    RADIAL   DRILL. 

shaft  O  which  in  turn,  transmits  motion  to  the  drill  gearing. 
Gears  C,  D  and  E  drive  the  elevating  screw  S  by  means  of  a 
tumbler  gearing  arrangement.  The  motor  controller  is 
mounted  above  the  motor  and  is  operated  by  means  of  the 
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Kit;.    1    illnstiaiis   a    luiirtccii  .^'.limllf   nin'.iiplf   liiili    Imili 
the    Baiisli    Mai'.iiiH-    Tool    Coiiipaiiy.    SpiiiiKfifld,    Masss.;.  Anc 
(liiv.ii   !>    a  (o'Hial   KUHtrir  I'onipHuy  varialtlo  s|m><'i|   lo  lip 
('.    K.    i>i)-'    inotof    Willi    a    ayjri]    rans«'    «it'    fi«>in    :^''"    l<>    '>'" 
r.p.ni.       Tin-     inoior     i>     plai-  d     <ui     an     exifiisiou     of     lli- 
I  asf»    of     JijH     inathiii''     ajui     is     « oiiupcted     to     Mie     driving 
111"  I  liaiiisiu  hy  j.N:iiiiii;      The  iiukIiiih'  is  ti«>t<isn«Ml  to  drill   Iroii 
iiMt'  In  lonric'ii    Mil.  1mi!<  s  in  <aM   ii<»n  with  a  Miaxiiinitii  <iii 
ol'  :>•;  ins.  and  a  niininuini  rii<!i-  of   14   in;^.     Tlic  spindles  ai' 
adjnsiatd*^   to  aJ]<iW   tor  drilling;    in    j;ioiips   of  sipmiv.   cMiiulii 
III    oiIh  1    fiiims.   using  one   or   inon*  spindles   ami   are  als«j   a'i 
,iu>ia!ile:  yminarUy.     Tlie  aiilouialii'  slop  and   leed   permits  tii- 
liead  to  li: opeiaif  I -vvilh  «it'ai   ease  ami   raiiiiiity  and  reiiev. 
the   woiTinian  <>r  niu<l>  nnnei-fssaiy  handlini:       It    <an   alst)   >> 
operated  by  haii'd  If  dosired.     The  niaehine  has  a  (piiek  ietiin 
ineijianisni    whii  Ii    ran    -f   <oiiirolled    «  itlier    auionianrally 
liy    iiruid.      Its   \vi  isilu    fs   :f:^niMi    iljs.      These    niaihines    i  an     r 
maile  »iiher  ve>ii<al  or  hori/oiital.  and  the  horl/ontal  inaidii'n^ 
can   III'  inadf  wiili  eiilier  sinjile  or  doulile  head.  ea<h  <d    wliiil 
will  cany  troni  o!ie  to  twenty  spindW>s.  ranging  from  '/••  to   I 
ins.   in   <'ianiet<'r. 

Fig.    '2   illnsiratps   the   neat    manner    in    which    the   Ciiicinna' 
.Machine  Tool  Co.  can  fasily  airaiine  one  of  tlieir  standard  dii' 
pusses    for   a    motor   iliive.      The    motor    bracket    is   of   simp" 
ilesign   and   is  (  lamiied   to  the   frame  at    the   re;ir.     The  mon 
showti    is  a   -   h.p.    Northern    Klectric   and    is   mounted    to   he' 
to    the    light    and    loose    jnilleys.      Another    int'iostinu    featiii' 
of  this  machine  is  the  geared  tapping  attacltment.     The  N'M 
whiih    hangs    parallel    to   tite   main    spindle   operates   a    donhl' 
.hitch    whiih    engages   the   spindle    with    eiihei-    train    of   geai 
iiig,    rotating   it    in   either   direction,   or   allowing    it    to   g«)   f" ' 
if  the  clutch  is  in   its  middle  position  as  shown   in  the  illnsira 
tion.     The  clutches  can  readily  be  engaged  or  disengaged  wliil' 
the    machine    is    in    motion,    thereby    allowing    the    operator    f 
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Iiilla  liole,  remove  the  drill  and  substitute  a  tap.  and  tap  tin- 

iidc  witliout  stopping  tlu*  machine.  \;    ,:',:-=  ;    ^,  ,. .; 

I-'ig.  :]  .sliows  a  r.(i-in.  vertical  drill  made  by  Bemeni,  Miles  & 
t'ompany,  and  on  exhildtion  at  the  Si.  Louis  Exposition.  Al- 
•intion  is  at  once  attra<'ted  to  the  neat  and  substantial  way 
in  which  the  motor  is  applied.  The  2'j-h.i).  Northern  P'lectric 
motor   has  a  speed   range  from   M.'jO  to   l.ToU   r.p.m.   by   spef^d 

(iiitrol.  nivins  in  comidnation  with  the  change  gears,  spindle 
speeds  from  8'^  to  220  r.p.m.  The  spindle  is  counterweighted 
and  the  bevel  gears  which  drive  it  run  in  oil  and  are  enclosed 
in  a  dustproof  lasing.  It  has  |)ower  and  hand  feeds  and  rapid 
vertical  adjustment   by   hand   lever,  and    has   IS   ins.   traverse. 

riio   table   has   « onipound    slides   and   vertical   adjustment   by 
i>ower.  -'''-V-':  /■''.!:' ^■^:- 

A  full  universal  motor-driven  radial  drill  made  by  the 
Dreses  .Machine  Tool  Company  is  shown  in  Fig.  4.  The  motor 
is  a  o^2-h  p.  Jantz  &  l.eist  with  a  2  to  1  speed  variation  and  is 
•  onnected  to  the  drill  shaft  by  two  friction  gears  operated  by 
the  lever  A.  The  two  pinions  keyed  to  the  motor  shaft  are 
rawhide  in  order  to  insure  noiseless  running.  The  changes 
in  the  motor  speed  are  obtained  by  shunt  resistance,  and  these 
in  connection  with  changes  obtained  by  means  of  tiie  two 
r  lift  ion  gears  operated  by  lever  A  and  by  the  regular  change 
iiear  mechanism  on  the  rear  end  of  the  arm  afford  a  wide 
speed    range,  with   a  large  number  of  steps. 

The  adjustable  handle  rod  below  the  arm  starts,  stops,  en- 
gages the  back  gears,  and  reverses  the  spindle  (piickly  for 
tapping,  all  while  the  machine  is  running  and  without  using 
ilie  belt  shifter.  The  brake  jiower  of  the  driving  friction 
gears  on  the  rear  of  the  arm  can  be  adjusted  so  that  the 
spindle  will  slip  at  a  certain  strain;  for  instance,  when  the 
lap  strikes  tlie  bottom  of  the  hole.  The  feed  is  positive  an<l 
can  be  varied  while  the  machine  is  drilling. 

Figs.  .">  and  •!  show  an  interesting  motor  ai)plication  made 
lo  a  .">-ft.  Dreses  radial  drill  furnished  to  the  Pittsburgli  & 
Lake  Krie  Railroad  for  their  McKees  Rocks  shops.  Tne 
motor  is  a  Crocker-Whepjer  Company  f.Vo-h.p.  vertical  and  is 
mounted  as  shown  in  Fig.  ('».  With  tlie  belt  drive  the  shaft  P 
(extended)  was  driven  from  the  cone  pulley  shaft  by  meatus 
')f  a  pair  of  bevel  gears  and  motion  was  transmitted  to  shaft 
()  by  means  of  gears  T)  and  C.  With  the  motor  driv-  the 
lawliide   pinion    A   on   the  armature  shaft  drives  gear   B  and 
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shaft  O  which  in  turn  transmits  rnol ion  to  the  drill  gearing. 
Gears  C,  D  and  E  drive  the  elevating  screw  S  Ity  nutans  of  a 
tumbler  gearing  arrangement.  The  motor  controller  is 
mounted   above  the   motor  and   is  oi)erate<l    by    means  of  tlie 
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handwheel  on  the  vertical  shaft,  which  is  clearly  shown  on  the 
half  tone,  and  is  connected  to  the  controller  shaft  by  a  pair  of 
bevel  gears. 

The  half  tone  (Fig.  7)  shows  a  new  drilling  device  applied 
to  a  radial  drill,  permitting  CO  holes  to  be  drilled  at  the  same 
time  by  operating  the  usual  feed  levers.  The  main  casting,  or 
head,  is  clamped*  to  the  machine  sleeve,  which  is  raised  and 
lowered  by  means  of  its  rack  and  pinion. 

The  radial  spindle  runs  loose  in  this  head,  and,  by  means  of 
teeth  cut  on  the  spindle  next  to  the  sleeve,  drives  the  sixth 
gear  in  the  first  row  of  15  spinuies,  which  mesh  together. 
These  spindles  have  l^ij-in.  centers,  and  each  of  them  drives 
three  others  in  rows  at  right  angles  to  the  first  row.     Their 
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centers  are  1%  ins.  in  order  to  allow  the  teeth  of  their  gears 
to  pass  each  other  as  they  run  in  opposite  directions,  and  30 
right  and  30  left  hand  drills  are  used  to  do  the  drilling.  With 
the  aid  of  a  graduated  dial  on  the  cross  screw  and  a  table  hav- 
ing its  adjustment  at  right  angles  to  the  radial  arm  thousands 
of  holes  can  be  drilled  with  accuracy,  down  to  H  in.  center 
distances.  The  speed  of  the  small  drill  spindles  is  about  twice 
that  of  the  main  spindle.  This  device  is  manufactured  by  the 
Mueller  Machine  Tool  Company  of  Cincinnati,  Ohio. 


Mr.  George  R.  Henderson  has  opened  an  office  at  20  West 
Thirty-fourth  street,  New  Yorlc  City,  as  a  consulting  engineer, 
with  railroad  problems  as  a  specialty.  His  education,  train- 
ing and  experience  of  25  years'  service  on  such  roads  as  the 


The  Miister  Car  and  Locomotive  PaiuttMs'  As.sociation  will  [      i 
its    thirty-fifth    annual   convention    at   Athinlic   City,    N.    J.,    > 
tcuiber  lo  to  IG.  with  headquarter.s  at  the  Hotel  Uudulf.     The  i 
i^ram  of  subjects  is  as  follows : 

1.  Report  of  committee  on  tests.  J.  H.  Pitard,  Mobile  *:  Ui 
chainuan. 

2.  What  improvement  have  we  made  in  the  painting  of  .v; 
cars  in  the  past  year?  Robert  Shore,  Lake  Shore  &  Miclii;. 
Southern,  chairman. 

o.     What  is  the  best  material  and  treatment  for  locomotive  fn 
end.s?     A.  R.  Lynch,  Pittsburg,  Cincinnati,  Chicago  &  St.   Lou    . 
cliairman. 

4.  What  is  the  best  construction  of  sand  blast  and  meth<i<l 
operating  .same,  in  preparing  metal  for  painting?  J.  H.  Kalil 
Erie  Railroad,  chairman. 

'u.     Which  is  the  best  method  for  removing  cracked  varnish  ou 
interior  of  passenger  cars?     Cliris.  Clark,  New  York,  Chicago 
St.  Louis,  chairman. 

G.     Essay,  "The  Treatment  of  an  Ideal  I'lxsseuger  Car  froui 
I'aiutor's   View."     J.  A.  Gohen,  Cleveland,  Cincinnati,  Chicago  . 
St.  Louis. 

7.  I'assenger  car  roofs — treatment  and  attention  of  same,      i 
J.  Hutchinson,  Grand  Trunk,  chairman. 

8.  Paint  shop,  records  and  accoimts.     U.  M.  Butts,  New  Yo. 
Central  &.  Hudson  River,  chairman. 

*J.      What  cau.ses  the  bulging  of  putty  in  the  nail  holes  of  ii' 
work?     J.   H.    Whittiugton,  Chicago  &  Alton,  chairman. 


TRAVELING  ENGINEERS'   ASSOCIATION. 


This    association    will    hold    its    annual    convention    at    ili' 
Lexington  Hotel,  Michigan  Boulevard  and  Twenty-second  streoi. 
Chicago,  September  13.     A  specially  interesting  convention   i 
promised. 


SPIRALLY    CORRUGATED    BOILER   TUBES. 


This  tube  seems  likely  to  prove  very  beneficial  in  reducing 
'flue  troubles"  in  locomotive  boilers.     It  has  been  in  expeii 
mental  service  for  five  years  with  excellent  results.    The  body 
of  the  tube  is  corrugated  in  spirals  of  3%-in.  pitch,  the  enil 
being  plain  for  a  length  of  8  ins.  at  both  tube  sheets,  thes' 
portions  being  thicker  than  the  body  of  the  tube.     Advantag' 
of  two  kinds  are  offered  by  this  tube.    First,  the  corrugation^ 
render  the  tube  elastic  and  the  expansion  and  contraction  art 
taken  up  in  the  tube  itself  instead  of  being  transmitted  to  thi. 
tube  sheets.     Because   of   the   peculiarly   severe   conditions   o 
locomotive   service   this    is    an    important   matter.      By    appi.^ 
ing  tension  to  a  single  tube  by  mechanical  means  it  is  deui 
onstrated  that  the  tube  may  be  stretched  -.s  in.  in  IG  ft.  with 
no   permanent   set.     Second,   the   spiral   corrugations   tend   ti 
break  up  the  currents  of  hot  gases  passing  through  the  tubf 
the  action  being  similar  to  that  of  "retarders"  or  the  fins  <' 
the  well  known  Serve  tubes,  in  abstracting  a  larger  amount  o 
heat  from  the  gases  than  may  be  obtained  with  smooth  tube^ 
This  should  improve  the  economical  performance  of  a  uoih" 
It  is. evident  that  anything  which  increases  the  absorption  < 
heat  from  the  gases  not  only  Increases  the  economy,  but  i' 
duces  the  necessity  for  forcing  the  fire,  the  value  of  which  wil 


t 


Pftcf*  3^  inchrs 


Fire  Bd*  £1^ 


.  I 


SPTRATJ.Y   rORRIT.ATET)  BOTLER  TUBE. 


Pennsylvania,  Norfolk  &  Western,  Chicago  &  Northwestern  and 
Santa  Fe.  together  with  his  high  standing  as  an  engineer,  con- 
-ititute  a  most  excellent  preparation  for  consulting  practice, 
and  in  view  of  the  important  new  problems  now  presented  to 
railroad  management,  this  journal  is  glad  to  note  that  Mr. 
I'-nderson  has  decided  upon  this  course. 


appear  in  the  form  of  enlarged  exhaust  nozzles  and  a  decreas* 
of  waste  through  spark  throwing. 

Practical  tests  are  believed  to  show  that  the  corrugations  do 
not  collect  cinders,  that  there  is  a  marked  saving  in  fuel,  a 
great  improvement  with  respect  to  tube  leakage  and  a  reduc 
tion  in  the  number  of  sparks  thrown.     An  Important  reference 


gl.      EMBEB,   1904. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


365 


to  Jiese  tubes  may  be  found  on  page  85  of  the  Proceedings  of 
th  Master  Mechanics'  Association  for  1903.  The  following 
r,  lid  has  been  received  from  a  road  having  these  tubes  in  ser- 
V,      for  five  years: 


OUMANCE  OF  ENGINK8  KQUIPPED  WITH  COEEUGATEU  AND   PLAIN   TUBES. 


o 

c 


Tubes 


Corrugated 
Plain 


1,200 
1.200 


Lbs. 

coal 

used 

63,300 

60.800 


Weight 
train 

hauled 
in  net 
tons 

1,3H.H 
1,188 


Per  Mile. 

Lbs.     Tons 
coal    haul'd 

52.75   1.11 
50.67   0.99 


Ton:i 

hauled 

per  ton 

coal 

used 

42.28 
39.08 


8.18% 

i'he  exhibit  of  these  tubes  at  the  recent  Saratoga  Conven- 
li  n  attracted  a  great  deal  of  interested  attention  among  rail- 
r.  ,(1  men  who  are  facing  serious  flue  troubles,  and  the  tubes 
a;  now  being  tried  on  a  number  of  the  most  prominent  roads. 
F  .rther  information  may  be  obtained  from  the  manufacturers, 
T  '^  New  Jersey  Tube  Co.,  Newark,  N.  J. 


point  of  this  gear.  There  is  no  yoke  to  be  riveted  on  or  cut 
off,  and  no  blacksmith  work  whatever  about  the  gear  or  its 
attachments.  Strength,  however,  has  not  been  sacrificed  to 
convenience.  In  a  test  made  at  Purdue  University  a  gear, 
which  was  exhibited  at  the  recent  Saratoga  conventions,  with- 
stood 30  blows  (beginning  at  1  ft.  1  in.  and  ending  at  30  ft.  1  in. 
drop)  and  finished  in  condition  for  service  under  a  car.  At 
the  fourth  blow  the  horn  of  the  coupler  struck  the  end  sill. 

A  twin  spring  arrangement  is  illustrated,  but  the  tandem, 
single  spring,  or  a  friction  gear  may  be  applied  as  desired, 
and  any  of  these  forms  may  be  readily  applied  to  old  equip- 
ment. Other  interesting  features  are  the  initial  compression  of 
the  springs  by  driving  in  the  keys  with  the  taper  ends  and 
the  fact  that  the  gear  will  do  its  work  even  if  a  spring  is 
broken  and  lost  in  transit.  Further  information  may  be  had 
from  the  Farlow  Draft  Gear  Company,  223  North  Calvert 
Street,  Baltimore,  Md. 
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FAULOW  DRAFT  <iKAR — TWI.N   SPRING — APl'MED  TO  WOOD  DBAFT  SXLLH. 


THE    FARLOW    DRAFT    GEAR. 


LOCOMOTIVE  TESTING  PLANT  AT  ST.  LOUIS. 


This  gear  was  designed   to   provide  the  necessary   strength 

;t'i(l  capacity  to  resist  shocks  of  service  in  a  construction  which 

i    easily  repaired.    Many  gears  which  are  satisfactory  in  every 

•   i>er  respects  are  diflBcult  to  repair,  and  few  ai'e  so  made  as 

be   taken    down   and   replaced   by   one   man.     The   Farlow 

afc  gear  combines  a  coupler,  with  the  elongated  slot;   front 

!<l  rear  followers,  also  slotted;   three  keys,  passing  through 

>i    slots    in    the    drawbar    and    followers    and    also    passing 

!   rough  the  draft  sills  or  draft  castings  and  two  slotted  draw- 

ir  links,  one  at  each  side  of  the  coupler. 

The  arrangement  is  illustrated  in  the  accompanying  engrav- 

g.     In   addition   to  the  keys   for   taking  buffing  shocks,  the 

ar  face  of  the  rear  follower  is  broadened  to  bear  against  an 

ik  block  which  is  bolted  between  the  draft  timbers  and  bears 

^'ainst  the  followers  at  the  front  end  and  against  the  body 

'Ister  at  the  back  end,  thus  adding  to  the  buffing  resistance. 

'  buffing,  or  in  pulling,  the  springs  transmit  the  initial  shock 

the  sills  through  the  links  and  the  three  5-in.  keys.     These 

ys  are  in  shear,  and  bending  stresses  are  avoided.    The  horn 

the  coupler  strikes  when  the  keys  come  to  a  bearing,  after 

liich  the  buffing  shocks  are  transferred  to  the  buffing  block 

aring  against  the  bolster.     The  resistance  of  the  keys  pre- 

nts  the  springs  from  being  compressed  "solid."     Because  of 

'6  keys,  which  are  easily  applied  and  removed,  and  the  slot- 

'1   draw   links,   this   gear   is  very   easily   put   up   and   taken 

"Wn.    It  should  permit  of  establishing  a  low  piece-work  price 

■'■  repairs.     In  fact    this  convenient  construction  is  a  strong 


SciiEDUi-B  From  Observed  Data. 
On  page  301  of  the  August  number  the  beginning  of  the 
schedule  of  data  taken  from  Bulletin  No.  3  was  presented. 
This  list  is  continued  in  abstract  below-  because  of  the  value  of 
the  schedule  itself.  The  notes  will  be  completed  next  month. 
These  bulletins  may  be  purchased  from  the  Pennsylvania  Rail- 
road: /.  •■■■'■:: 

196.  Duration  of  test,  hours. 

SPEED. 

197.  Total     revolutions 

198.  Average  revolutions  per  minute ....•..'w  .......  . 

199.  Equivalent  speed  in  miles  per  hour .  .  .  . :".',  ..".i  ..»•;•; 

200.  Equivalent  piston  speed  in  feet  per  minute .^....->:w 

POSITION    OF   LEVERS. 

201.  Reverse    lever,    notches   from    front   end 

203.  ThroUle  lever 

•'.;;>         TEMPERATURE,    DEGREES    FAHRE.NHEIT. 

206.  Of  smoke-box,   by   thermometer ^....,,..^.,,..,. ..«,.... 

207.  Of  smoke-box,  by  pyrometer a:, :.;^.V<*w...i..ii... •..-.,»'. 

208.  Of  laboratory,   dry   bulb .-i •.»:►.;. i,i..i!«v;'i  ;..;^.i..iVTi, 

2(19.  Of  laboratory,  wet  bulb .  ...>.V.i.i.*  .i»  .;.  .-.v.il.V..,.-.- . 

210.  Of  steam    in    branch   pipe.  ..... ..v.,;;>  .;>.,>...,,  .iV.'.iw...^,^ 

—it*  ^'^  reed    water *••■.»'..  »j^' *•■.'••  .«'».'*i;.">'.j.'.  ^v...-.  .i'...^. 

212.  Of  flre-box,   by  pyrometer.  .  .  .'.  .  .V.  .'^ . ....;..'...  .  .  .  ;•.  .  .  .  ; . . .  . . 

PRESSURE,  POUNDS  PER  SQUARE  INCH. 

2 J  ( .  In  boiler,  average   •..»...»...'^...  .,,,►.«,..■......»».«..»».. 

218.  In  boiler,   maximum ...i\  ...•.>;  .....^i.A  .,;;,";•..  f-.. *".'... 

219.  In  boiler,  minimum .,...;....*  ..i:.,...:vr*.  ;»;.*.;.  .c;^>V. 

220.  In  branch  pipe    i  .-..'.  iiiv.*.",*,  ........  i--.v^...»  .ii.  .. .. 

221.  In  laboratory,  barometric ^ ...............  .! 

DRAFT.   INCHES  OF  WATER. 

222.  In  smoke-box,  front  of  diaphragm.  ..v.  *........,..,.  ...»,»*-.... 

223.  In  smoke-box.  back  of  diaphragm.  .^.4 .,.;:.  .V*.>;,>*v;^'Vi.j;;«^>. v.. 
^^'i'  in  nrG-Dox  .  . . . .  •  »•  •  •«••••-••  •: •  •  •■.•,v •**'».•  »!•■•  •..■»"•  •'•.s»^»''» •■^ m* «.•  * ♦  •■^ • 
225.    Tn  aph  pan    .. 1- V- i/v  W^  i> -*^^- •  ^*  *.  • ->^*  •  *v- ;  .yv;'^:;  ^  •^ 
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l.N  J  KCTOK8. 

Hours  in  action. 


227. 

228. 
229. 
230. 

232. 
233. 
234. 
235. 
236. 
237. 
238. 
239. 
240. 

241. 
242. 
243. 
244. 
245. 

248. 
249. 
250. 

253. 
254. 
255. 
256. 


259. 
260. 
261. 
262. 
283. 
264. 


265. 
266. 
267. 

268. 
269. 
270. 
271. 
272. 
27:^. 
274. 
275. 

276. 
277. 
278. 
279. 
280. 
281. 
282. 
283. 


284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 


right 
left    . 


Total. 
Total, 

QUALITY    OP    8TKAM. 

In  dome    

In  brant-h  pipe    

Degrees  of  superheat  in  branch  pipe 

COAL,    SPARKS    A.\l>    A8H. 

Coal  fire d,  kind 

Coal   fired,    total,   pounds 

Coal  as  fired,  per  cent,  of  moisture 

Dry  coal  fired,  total,  pound.^ 

Combustible,    by   analysis,   total,   pounds 

Ash.  by  analysis,  total,  pounds 

Cinders  collected  in  smoke-box.  total,  pounds .  . 
Sparks  discharged  from  stack,  total,  pounds.. 
Cinders  and  sparks,   total,    pounds 

A.NALVSIS   OP   COAL. 

Fixed  carbon,  per  cent 

Volatile  matter,  per  cent 

Moisture,     per     cent 

Ash.     per    cent 

Sulphur  determined  separately,  per  cent 

CALORIFIC    VALUE    IN    B.    T.    U..    PKR    I.B 

Of  dry  coal 

Of    combu.-'tible     

Of  cinders  and  sparks    

A.NALYSI8   or   8MOKE-BOX    GASES. 

Oxygen — O.    per    cent 

Carbon  monoxide — CO,  per  cent 

Carbon  dioxide — COa,   per  cent , 

Nitrogen— X,    per   cent >■ , 


-,,>;•,.•;.»  •. 


•     f      *■«!    I 


WATER,    IX    POUNDS. 

Delivered    to    injectors 

Lost,  from  boiler 

Liost,    from 

Lost,    from 

Lost,   total    

Delivered  to  boiler  and  presumably  evaporated. 


DYNAMOMETER. 

Pull  in  pounds. 


292. 

High 

293. 

High 

294. 

High 

295. 

High 

296. 

Low 

297. 

Low 

298. 

Low 

299. 

lyiw 

301. 

High 

302. 

High 

303. 

Low 

.304. 

Low 

306. 

High 

307. 

High 

308. 

High 

309. 

High 

310. 

Low 

311. 

Low 

312. 

Low 

313. 

Low 

314. 

High 

315. 

High 

316. 

High 

317. 

High 

318. 

Low 

319. 

Low 

320. 

Low 

.{21 . 

Low 

HKK.SSl 

322. 

High 

323. 

High 

324. 

High 

325. 

High 

326. 

Low 

327. 

Low 

328. 

Low 

329. 

Low 

PRE.SSURK    FROM    I.VDICATOR    CARDS. 

Initial  pressures,  pounds  per  sq.  inch. 

pressure  cylinder,   right,   head  end 

pressure  cylinder,   right,  crank  end 

pressure  cylinder,   left,   head  end 

pressure  cylinder,   left,   crank  end 

pressure   cylinder,    right,    head   end 

pressure  cylinder,    right,   crank   end 

pressure  cylinder,   left,  head  end 

pressure  cylinder,   left,  crank  end 

STEAM    CHEST    PRESSURES.    POUNDS    PKR    SQ.    IN. 

pressure,    right   side 

pressure,  left  side 

pressure,   right  side 

pressure,  left  side 

PRESSURES    AT    CUT-OFF,    POUNDS    PER    S«J.    INCH. 

pressure  cylinder,   right,   head  end 

pressure   cylinder,    right,    crank   end 

pressure  cylinder,   left,  head  end 

pressure  <-yIinder,  left,  crank  end 

pressure  cylinder,  right,  head  end 

pressure  cylinder,    right,   crank   end 

pressure  cylinder,  left,  head  end 

pressure  cylinder,   left,  crank  end 

PRESSURES  AT  RELEASE.  POUNDS  PER  SQ.  INCH. 

pressure  cylinder,  right,  head  end 

pressure  cylinder,    right  crank   end 

pressure  cylinder,  left,  head  end 

pressure  cylinder,   left,  crank  end 

pressure  cylinder,    right,   head  end 

pressure  cylinder,   right,   crank  end 

pressure,  cylinder,   left  head  end 

pressure  cylinder,  left,  crank  end 

'RES    AT   BEGINNING   OF   COMPRESSION,    POUNDS   PKR   SQ.    INCH. 

pressure  cylinder,   right,  head  end 

pressure  cylinder,  right  crank  end 

pressure  cylinder,   left,   head  end 

pressure  cylinder,   left,   crank  end 

pressure  cylinder,  right,  head  end 

pressure   cylinder,    right,    crank   end 

pressure  cylinder,   left,   head  end 

pressure  cylinder,  left,  crank  end 


330. 
331. 
332. 
333. 
834. 
335. 
336. 
337. 


338. 
339. 

.340. 
341. 
342. 
343. 

344. 
345. 
346. 
•347. 
348. 
349. 
350. 


LEAST  BACK  PRESSURE.  PolWDK   PER  SQ.    INCH. 

High  pressure  cylinder,   right,  head  end 

High  pressure  cylinder,  right,  crank  end ^ 

High  pressure  cylinder,  left,  head  end 

High  pressure  cylinder,   left,  crank  end . 

I»w  pressure  cylinder.   riKht,   head  end ■.'.-..  .  . 

I»w  pressure  cylinder,   right,  crank  end 

Low   pressure   cylinder,    left,    head   end... 

Low  pressure  cylinder,  left,  crank  end 


35 1 . 
352. 
353. 
354. 
355. 
.356. 
357. 
.358. 

359. 
360. 

361. 
362. 
363. 
364. 


Average    

.Maximum    

Minimum     

CUT-OFF,    PER    CENT.    OF    STROKE 

High  pressure  cylinder,  right,   head  end 

High  pressure  cylinder,   right,   crank  end 

High  pressure  cylinder,  left,  head  end 

High  pre.ssure  cylinder,  left,  crank  end 

I»w  pressure  cylinder,   right,   head   end 

Low  pressure  cylinder,  right,  crank  end 

Low  pressure  cylinder,   left,   head  end o^o 

Low   pressure   cylinder,    left,    «-rank   end 

RELEASE,  PER  CENT.  <»K  STROKE. 

High  pressure  cylinder,  right,  head  end 

High  pressure  cylinder,  right,  crank  end 

High  pressure  cylinder,  left,  head  end 


365. 
366. 
367. 
368. 
3(i9. 
370. 
371 


373. 
374. 
375. 
376 


High  pressure  cylinder,   left,  crank  end J^--' 


378. 
379. 


380. 


Low  pressure  cylinder,    right   head  end 

Low  pressure  cylinder,  right,  crank  end 

Low  pressure  cylinder,   left,   head   end 

Low  pressure  cylinder,  left,  crank  end 

BI-XJINNING    OF    CO.MPRESSION,    PER    CKNT    OF    STROKE 

High  pressure  cylinder,  right,   head  end      '^"L 

High   pressure   cylinder,    right,    crank   end 

High  pressure  cylinder,   left,   head  end 

High  pressure  cylinder,  left,  crank  end.  . 
Low  pressure  cylinder,  right,  head  end.. 
Low  pressure  cylinder,  right,  crank  end. 
Low  pressure  cylinder,  left,  head  end... 
Low  pressure  cylinder,  left,  crank  end. . 


.383. 
3S4. 
385. 
386. 

387. 
388. 
389. 
390. 
391. 
392. 
393. 
.394. 


395. 
396. 
397. 


398. 
.S99. 


400. 
4ol. 


196. 
198. 
199, 
2(»3, 
217 
220, 
222 
265, 
268 

338, 
341 
344 

350 
379, 
380 
381 
383 
384 
385 
395 
399 


SUMMARY  OF  AVERAGE  RESULTS. 

Boiler. 

Dry  coal   fired,   per  hour,  pounds 

Dry  coal  fired,  per  hour,  per  sq.  ft.  of  grate  surface,  pounds. 

EVAPORATION,   POUNDS. 

Moist   steam    per    hour 

Dry  steam   per  hour .  . 

Dry  .steam  per  hour,  per  sq.  ft.  of  beating  surface .  .  . 

Dry  steam  per  hour,  per  pound  of  dry  coal 

EQUIVALENT    EVAPORATION     FROM     AND    AT    212    DEGREES    FAHR. 

Per    hour,    pounds .;■.,,.  .v 

Per  hour  per  sq.  ft.  of  heating  surface,  pounds.  .^,... . 

Per  pound  of  coal  as  fired,  pounds,  ...,^^,. . .  5 .  ..i',-. 

Per  pound  of  dry  coal,   pounds .-1  •.■.'■.  «:..'.  r..- 

Per  pound  of  ccmbu-tible,  pounds. .  .  .  . 

Hoiler  horse  power 

Efficiency    of    boiler 

SUMNLXtJY   OF    AVERAGK    IU':SULTS — ENGINE. 
MEAN    EFFECTIVE   PRESSURE.   POU.\DS   PER  8Q.   INCH. 

High  pressure  cylinder,   right,   head  end ,-.V.v. 

High  pressure  cylinder,   right,  crank  end , .". .' 

High   pressure  cylinder.   left,   head   end.  . 

Hinh   pre'-sure  cylinder,   left,   traiik   end.;:,/., 

Ix)W   pressure  cylinder,    right,   head   end 

IjOW    pre.-isure   cylinder,    right     crank   end 

I..0W  pressure  (ylinder,  left,  head  end... 
Low  pressure  cylinder,   left,  crank  end.. 


RECEIVER. 


Pressure,   right   side. 
Pressure,    left    side.  . 


NUMBER  OF  E.XPANSION8. 

Right   side,    head   end , 

Right   side,    crank   end , 

I.#ft   side,    head    end , 

Left    side,    crank,  end 


I\r>ICATEn    HORSE    POWER. 

High  pressure  cylinder,  right,   head  end ....;,......., 

High    pressure   cylinder,    right,    crank    end.  . . .  ..i  .>  i..-»:. .  ;  . , 

High   pressure  cylinder.   left,   head   end ....'..'.., 

High  pressure  cylinder,  left,  crank  end 

IjOW  pressure  cylinder,  right,  head  end . 

Low   pressure   cylinder,    right     crank  end.  ............  i.'.;. v. » . 

IjOw  pressure  cylinder,  left,  head  end li.i  .'......, . 

I,,ow  pressure  cylinder,   left.  <Tank  end , 

KIVISIO.N    OF    POWER. 

High    pressure    cylinder,    right    -^ide 

High  pressure  cylinder,   left  side 

Low    pressure    cylinder,    right    side,  iii.j .-. >>  ;•. 

I>ow    pressure    (  ylinder,    left    side.  . .'.  l-'y. . .'.  ','.■ , 

Right    side,    total -. . ....»..'.  ^.  ^ 

Left  side,  total .  ...  ..  i  .'. 

Tctal     


PER   I.    H.    p.    PER  HOUR. 


Dry  coal,  pounds.. 
Dry  steam,  pounds, 
n.    T.    U 


SUMMARY    OF    AVERAGE    RKSl'LTS I.OCO.MOTIVK. 

Dynamometer    horsepower 

Dry  coal  per  D.  H.  P.  per  hour,  pounds 

Dry  steam  per  D.  H.  P.  per  hour,  pounds 

n.  T.  U.  per  D.  H.  P.  per  hour,  poiinds 

PER  ONE   MILLION  FOOT  POl'NDS   AT   DRAWBAR. 

Dry  coal,  pounds 

Dry    steam,    pounds 

B.        T.         U ;    I    .     .;, 

I.  H.  P.  per  square  foot  of  heating  surface..,.,-..;.... 
I.   H.   P.  per  square  foot  of  grate  surface.  ..  ;4, ;.....  . 

D.  H.  P.  per  square  foot  of  heating  surface...... 

D.   H.   P.   per  square  foot  of  grate  surface. 

Tractive  power  based  on  .\I.  E.   P..  pounds 

MACHINE    FRICTION   OF    LOC'OMOTIVE   IN    TERMS  OF, 

Horse    power     

M.     E.     P..     pounds 

Drawbar    pull,    pounds 


EKKICIKNCY. 


Machine  efficiency  of  locomotive,  per  cent. 
Efficiency   of   loc'omotive.    per  cent 


RATIOS. 

Total  weight  of  locomotive  to  maximum   I.  H.  P.. 
Total  heating  surface  to  maximum  I.  H.  P 


sr.M.MAKIZEl)    STATEMK.NT   OF    AVEPiAOE    RESULTS. 

Duration    of    test    hours .ii ■,'♦ 

Number   of    rev.    per   min 

Speed   in   miles   per  hour 

Position    of    throttle 

Hoiler  pressure   in  pounds  per  sq.   in .>  .'i..^-  • 

Uranch  pipe  pressure  in  pounds  per  sq.  in .;;.;• 

Draft  in   front  of  diaphragm,   inches  of  water 

Drawbar    pull,    pounds 

to  271.     Approximate  cut-off  in  high  pressure  cylinder,  in  per  ' 

of   stroke    

Dry  coal  fired  per  hour,  pounds 

Dry  steam  used  per  hour,  pounds 

Equivalent    number   of   pounds   of   water   from   and   at   212   dep 

Fahr.  per  pound  of  dry  coal 

Efficiency   of  boiler 

Indicated    horse    power , , »%  • 

Dry  coal  per  I.  H.  P.  per  hour,  pounds ■...;-• 

Dry  steam  per  I.  H.  P.  per  hour,  pounds 

Dynamometer  horse  power    

Dry  coal  per  D.  H.  P.  per  hour,  pounds ;>V . .  • 

Dry  steam  per  D.   H.  P.  per  hour,  pounds ,».>..• 

Frictlonal  horse  power  

Efficiency    of    locomotive 


(The  exflanalory  notes  will  be  poucluded  next  month.) 


Sk 
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THE  ATLANTIC  STEAM  SHOVEL, 


a 

pi! 

if 


!ie  2*^-yar(l  steam  shovel  illustrated  in  this  engraving  is 
ew  machine  introduced  by  the  Atlantic  Equipment  Com- 
y,  of  25  Broad  street,  New  York.  It  is  built  by  the  Amer- 
i  Locomotive  Company  from  the  designs  of  A.  W.  Robinson, 
Am.  Soc.  C.  E.  This  machine  is  the  result  of  many  years' 
e.\  (eriente  in  the  design  and  operation  of  steam  shovels  and 
d'  (Iging  machines,  and  it  includes  all  the  desirable  features 
o:  !he  best  modern  practice  in  shovel  building.  The  Atlantic 
<  vel  has  been  designed  to  cover  the  following  points  as  com- 
p,   ed  with  others: 

i.  Simplicity  of  design  with  direct  strain,  and  few  and  strong 
p  Its  that  will  not  break  or  easily  get  out  of  order.  2.  The 
1  ihest  possible  speed  and  power  consistent  with  safe  and  ef- 
1  live  working.  3,  Avoidance  of  wear  and  breakage  of  chains 
;i  ;(1  sheaves.  4.  Moderate  weight.  5.  Better  and  more  efficient 
li  .iler  for  easy  steaming  and  economy  of  fuel.  6.  Direct  ap- 
y  icatlon  of  power  to  the  dipper.  7.  Better  angle  of  lead,  giv- 
iiig  more  digging  power  with  less  pull  on  dipper.  8.  One  sheave 
i), stead  of  six.  9.  Sixty-five  to  85  per  cent,  greater  efficiency. 
pi.  High  lift.  11.  Short  boom,  thus  reducing  the  strains  and 
[i-rmitting  faster  speed  of  swinging.  12.  The  employment 
ihroughout  of  the  highest  quality  of  design,  materials  and 
workmanship  and  fully  equal  to  the  best  locomotive  practice. 

It  has  a  pull  upon  the  dipper  cf 
:;s.000  lbs.,  a  clear  height  of  lift  of  16 
li.  and  a  capacity  of  2i/i.  cu.  yds. 

The  distinguishing  feature  of  th's 
-liovel  is  the  direct  wire  rope  hoist. 
Pirect  wire  rope  hoists  have  been  used 
successfully  by  Mr.  Robinson  for  some 
\>ars  in  large  dipper  dredges,  and  his 
work  in  this  connection  is  well-knowp. 

The  hoisting  engines  are  incorpur- 
Hied  in  the  base  of  the  l/oom  so  th.it 
lie  whole  hoisting  machinery  revolves 
Kigether.  The  hoisting  machinery  is 
umisually  compact  and  at  the  sani? 
lime  very  strong  and  easy  of  access. 
The  dnim  is  very  short  and  of  Islt^c 
'liameler  and  fits  easily  between  the 
ides    of    the    boom    which    constitute 

lie  frame.  The  gearing  is  of  steel  and  amply  strong  to 
.--lall  the  engines  with  full  head  of  steam.  The  hoisting 
friction  is  of  novel  type,  taking  up  less  room  than  usual 
^iid  is  quick  and  sensitive  and  does  its  work  without 
:. eating.  It  is  operated  by  steam  so  that  the  operator  exerts 
no  effort.  The  A  frame  is  formed  of  solid  steel  bars  having 
^olid  forged  pin-connections  at  feet  and  a  cast  steel  head. 
The  A  frame  is  stepped  upon  the  ends  of  the  jack-arm  truss 
111  such  a  way  that  it  forms  a  continuation  of  the  jack-arms, 
a;iving  great  stability  and  relieving  the  car  frame  from 
•strains.  The  A  frame  head  is  of  new  design  and  arranged  so 
that  the  three  strains  intersect  in  a  point.  This  is  accom- 
lilished  in  no  other  shovel  and  obviates  all  lateral  bending 
strains  which  frequently  lead  to  breakage.  The  A  frame  can 
i>e  lowered  when  required  for  transportation  over  the  road  to 
l-"»  ft.  (or  lower)  above  the  rail.  The  pin-connections  at  the 
foot  of  the  frame  permit  of  this  movement  and  the  back  guys 
are  shifted  forward  to  a  connection  provided  for  the  purpose. 
The  raising  and  lowering  of  the  frame  can  be  done  by  power. 

The  boom  has  a  straight  taper  deepest  at  the  inner  end. 
This  form  is  thp  simplest  and  most  direct  that  can  be  devised, 
giving  the  greatest  strength  where  it  is  needed  and  the  least 
weight  at  outer  end  where  there  is  greatest  motion. 

The  turntable  is  built  solid  with  the  boom,  being  made  of 
stiffened  steel  plates  and  a  rolled  rim.  The  turntable  and 
lioom  as  a  unit  have  perfect  freedom  of  action,  being  separate 
from  the  revolving  collar  on  the  base.  In  this  shovel  the 
hoisting  machinery  is  mounted  directly  upon  the  boom  so 
that  no  guide  sheaves  are  necessary,  and  the  power  is  applied 
in  the  most  direct  and  simple  manner  and  with  the  least 
lio&sible  loss.  A  pair  of  engines  with  drum  and  gearing  are 
incorporated  into  the  base  of  the  boom  that  take  up  very  little 


room  and  can  pull  the  required  amount  on  the  dipper  at  a 
speed  of  five  to  six  dipper  loads  per  minute,  and  in  which  all 
parts  are  adequate  for  continuous  heavy  worK  and  easily 
accessible. 

The  main  engines  are  of  locomotive  type  with  outside  cylin- 
ders. A  sheet  steel  casing  is  provided  for  protection.  They 
have  solid  cast  steel  frame  for  both  engines  in  one  piece  and 
steel  crossheads,  with  all  parts  easy  of  access.  Steam  is  car- 
ried by  a  pipe  having  a  double  ball  and  socket  joint  on  top 
center,  and  the  exhaust  is  carried  to  the  smokestack  by  a 
pipe  through  the  bottom  center.  The  hoisting  drum  is  of  large 
diameter,  grooved  for  steel  wire  rope. 

Independent  thrusting  engines  are  employed  to  feed  the 
dipper  to  its  work.  By  their  use  the  cranesman  has  absolute 
control  of  the  dipper  and  can  cause  it  to  fill  every  time  while 
in  a  proper  bank.  These  engines  are  solidly  built  with  bed- 
plate in  one  piece  and  well  bolted  to  the  boom.  The  gearing 
is  of  steel  and  the  engines  are  reversing*  by  means  of  central 
valve.  Independent  reversible  engines  are  employed  for 
swinging,  a  duplicate  of  those  on  the  boom  for  thrusting,  and 
double-geared  to  a  <lrum.  The  drum  carries  double  steel  wire 
ropes   on    each    side,    which    are    connected    to    the    turntable. 

In  this  shovel  there  is  room  for  a  first-class  locomotive 
boiler,  and  the  greatest  care  is  bestowed  upon  its  design  and 
workmanship.     Tt  is  large  enough   for  a  locomotive   of  twice 


THK  .\TLANTIC  STEAM   SHOVEL. 

the   cylinder   capacity,   and    is,    therefore,   easy   steaming.      It 
is  built  for  a  working  pressure  of  140  lbs.,  which  more  nearly 
accords  with  locomotive  practice  than  has  been  usual  on  steam • 
shovels,  and  which  conduces  to  economy  as  well  as  speed  and 
power. 

The  shovel  is  mounted  on  two  all-steel  trucks  of  diamond 
pattern  specially  designed  for  the  purpose  and  having  a  large 
excess  of  strength  over  the  requirements.  The  axles  are  of  best 
hammered  iron  with  M.  C.  B.  standara  journal  boxes.  Ine 
bolster  is  formed  of  a  steel  box  girder  composed  of  two  9-in. 
I-beams  with  steel  plate  top  and  bottom.  The  main  arch  bars 
are  6  ins.  wide.    The  rear  truck  is  fitted  with  hand  brakes. 

The  shovel  illustrated  is  working  on  the  New  York  Central 
&  Hudson  River  Railroad  and  frequently  loads  10  cars  (100 
cu.  yds.)  in  8  minutes.  Another  is  at  work  oo  the  site  for 
the  new  terminal  for  the  Pennsylvania  Railroad  in  New 
York  City.  One  of  these  shovels  is  exhibited  by  the  American 
Locomotive  Company  at  St.  Louis. 


iNSTRfCTioN  Car  For  Motormkn. — Because  the  new  subway 
in  New  York  is  to  go  into  service  'full  blast"  at  the  opening, 
trainmen  and  motormen  are  being  trained  to  their  work  by 
aid  of  an  instruction  car  equipped  with  the  controlling  ap- 
paratus for  power  and  brakes  and  facilities  for  explaining  them 
fully.  About  3,000  men  will  be  needed  and  only  those  ex- 
perienced on  steam  or  electric  roads  are  considered.  The 
rates  of  pay  are  to  be  as  follows:  Experienced  motormen.  |3 
for  a  day  of  10  hours:  first  year  motormen,  $2.75:  second  year 
motormen  (and  after),  $3.  First  year  conductors.  $2.10;  sec- 
and  year,  $2.25;  third  year  and  after.  $2.40.  Guards,  first  year, 
$1.70;   second  year,  $1.80;   after  second  year.  $1.95. 
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RIEHLE  600,000-POUND  TESTING  MACHINE. 


UNIVERSITY   OF  ILLINOIS. 


The  State  of  Illinois  has  established  at  the  State  University 
at  Champaign,  an  engineering  experiment  station  for  the  pur- 
pose of  carrying  on  engineering  investigations  along  lines 
somewhat  similar  to  those  fonowed  by  the  various  State  agri- 
cultural experiment  stations.  This  station  has  recently  or- 
dered from  Riehle  Brothers  Testing  Machine  Company,  of 
Philadelphia,  a  GOO, 000  lb.  testing  machine  of  the  vertical 
screw  type^  This  machine  is  intended  for  general  testing  pur- 
poses. It  is  made  to  take  columns,  long  test  pieces,  beams, 
and  large  irregular  shapes,  reinforced  concrete,  stone,  and 
brick  construction,  built-up  metal  trusses,  and  a  great  variety 
of  test  pieces.  This  is  the  largest  vertical  screw-testing  ma- 
chine ever  built. 

In  its  general  features  the  machine  is  similar  to  the  Riehle 
United  States  standard  vertical  screw  power-testing  macnine 
with  a  new  feature  in  the  form  of  four  columns  to  guide  the 


KIKHLK  fiOO.OOO-llHTM)  •rKSTlN<i  .MACHINE. — UNIVERSITY  OF  ILI.1NOIS. 

pulling  head,  these  columns  being  firmly  secured  to  the  base  of 
the  machine,  and  entirely  independent  of  the  weighing  mech- 
anism. The  machine  has  two  heads,  the  upper  one  being  sup- 
ported by  cast  iron  columns,  which  rest  on  and  are  bolted  to 
the  weighing  table.  A  tie  piece  at  the  extreme  top  of  these 
columns  holds  them  together  at  this  end.  The  lower  or  "pull- 
ing" head  is  driven  by  two  main  screws  and  moves  up  or  down 
on  the  screws  when  they  are  turned.  The  top  head  may  be 
secured  at  different  elevations  according  to  length  of  speci- 
men to  be  tested,  and  is  held  in  place  by  two  keys  which  pass 
through  slots  in  the  cast  iron  columns.  The  parts  which  trans- 
mit the  stress  from  the  specimen  to  the  weighing  levers  rest 
on  the  weighing  table  and  are  not  connected  in  any  way  with 
the  parts  of  the  machine  which  supply  the  power.  The  weigh- 
ing table  is  supported  on  eight  hardened  steel  knife  edges  in 
the  main  levers,  and  they  in  turn  rest  on  the  steels  which  are 


fitted  in  cast  iron  bearings  on  the  cover  plate.  The  c.,er 
plate  is  supported  by  two  legs  on  a  steel  bed  plate,  whicl;,  in 
turn,  rests  upon  a  concrete  foundation. 

The  beam  of  the  machine  is  the  Riehle  dial  screw  I    m 
graduated  in  10,000-lb.  marks    and    reading    to    100  lbs.  le 

two  poises  are  driven  by  a  coarse  pitch  screw,  and  the  it 
takes  up  wear  automatically.  One  poise  can  be  run  out  ;  a 
time.  When  it  reaches  the  end  of  the  beam  it  will  rel  >e 
itself  and  the  second  poise  may  be  thrown  in,  or,  if  desi  i, 
both  poises  can  be  run  out  together  and  the  reading  on  e 
beam  doubled.  A  needle  beam  with  pointer  swinging  ovc  a 
graduated  dial  is  used  to  magnify  the  swing  of  the  weigh  g 
beam,   thus  increasing  the  sensitiveness  of  the  machine. 

The  pulling  head  has  four  projecting  arms  carrying  at  tli    r 
ends  flat  bearing  surfaces,  bearing  against  the  faces  of  t  \r 
guide  columns,  which  are  firmly  fastened  to  the  bed  pir.  •\ 
legs  and  cover  plate,  and  extend  to  the  highest  point  read    d 
by  the   pulling  head   in   its  travel.     These  guide  columns       f 
securely  tied  together  at  suitable   intervals,  and  take  care     f 
any    side   thrust   coming   on    the    pulling   head,    such,    for 
ample,  as  occurs  when  long  specimens  are  compressed.     'I    . 
screws  are  driven  by  a  train  of  gears  and  are  made  of  a  sper  ii 
grade  of  steel  and  have  long  guides  in  the  cover  plate  and      i 
the  bed  plate.     All  gears  are  spur  gears,  except  one  pair    4 
bevels,  and  all  gears  are  cut.     By  means  of  friction  clutcli- s 
and  positive  clutches  the  pulling  head  can  be  driven  either  np- 
or  down. 

The  machine  is  driven  by  a  15-h.p..  two-phase,  220-volt  in- 
duction motor,  capable  of  pulling  the  machine  up  to  full  Ioa.1 
at  speeds  not  greater  than  1  in.  per  minute,  and  up  to  half  load 
at  2  ins.  per  minute.  It  is  geared  to  the  machine  through  ow 
direct  and  one  reversing  train  of  gears,  and  the  starting,  sto|i 
ping  and  reversing  are  accomplished  by  a  double  friction 
clutch. 

Compression  specimens  are  crushed  between  two  cast  iron 
"tools"  with  hardened  steel  plates  placed  on  their  faces.     Those 
tools  could  be  made  with  spherical  seats  if  desired.       Thrcf 
transverse  tools  are  provided,  one  on  the  pulling  head  and  two 
on  the  table.     The  two  on  the  table  have  cylindrical  bases  on 
which   they   can    rock   freely.     The   table   has   IR   2-in.   tapped 
holes  conveniently  placed  for  inserting  bolts  to  hold  specimens 
or  tools.     Wedge  shaped  openings  are  made  in  both  the  weigli 
ing   and    pulling   heads   on    which    hardened    steel    wedges   or 
"grips"  slide.     These  grips  are  hung  on  counterbalanced  levers 
Willi   handles  by  means  of  which  they  can  be  made  to  "taKe 
hold"  of  tensile  specimens,  and  as  stress  is  applied  the  holding 
power  increases.    The  surface  of  all   grips  is  roughened  by 
cross  cuts.     Several  sets  of  grips  and  several  sizes  of  liners  aip 
supplied,  so  that  any  specimen  within  the  range  of  sizes  given 
later  can  be  effectively   held.       The   weighing  head   may   !)'• 
placed  in  any  one  of  three  positions,  as  may  be  required  by 
the  length  of  tensile  specimen.     Tn  each  of  these  positions  if 
is  held  by  two  keys  passing  through  slots  in  the  cast  iron  col 
umns.     The  weighing  head  is  moved  from  one  position  to  an 
other  by  moving  the  pulling  head  till  the  former  is  lifted  ?■ 
as  to  loosen  its  keys:  then,  the  keys  being  removed,  the  pulliii 
head   and   weighing  head   together  are   moved   to   the  desire 
position:   the  keys  are  inserted  and  pulling  head  moved  dowi 

In  place  of  the  rubber  buffer  used  on  smaller  sizes  of  mn 
chines,  the  blow  on  the  knife  edges  due  to  recoil  when  th' 
specimen  breaks  is  minimized  by  causing  the  energy  of  recoi 
to  be  partially  dissipated  in  forcing  water  through  a  ver 
small  aperture.  The  engraving  shows  the  general  arrange 
ment  of  hydraulic  cylinders,  piping  and  needle  valve  used 
The  machine  and  motor  are  to  be  placed  on  a  heavy  concret' 
foundation.     The  principal  dimensions  are  as  follows: 

Rxtrenie  hpiRht    .36  feet  8  incb< 

Extreme   lenRth.    including  motor 17    fcf' 

ExtreiTiP  width    10  feet  8  Inche 

HeiKht    above   floor    ^ .............. » 30    feet    8    tnche 

Weight    .i. .'.  i. ..... .\.r.. 100,000    pound 

The  machine  will  take  compression  specimens  25  ft.  long  aTi<' 
less;  tensile  specimens  22  ft.  long,  with  20  per  cent,  elongatioi 
in  20  ft.  and  more  for  shorter  lengths:  transverse  specimen^ 
10  ft.   long  by  3   ft.   wide  and  less;    tensile  tools — grips  anc 
liners — to  take  specimens  fi  ins.  round  or  square  and  less  to  % 
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I  round  or  square;   12-in.  by  4-in.  flats  and  less;  compression 

t.  Is  20  ins.  square  and  hardened  steel  plates   6  ins.   square, 

a  1  transverse  tools,  3  ft.  wide  by  18  ins.  high.     The  speeds 

r  machine  at  300  rev.  per  min.  of  the  driving  shaft  are: 

Inrhes  per 
minute. 

>  r  (1    for    s^etting    head . 8 

(,  ck    speed    for    testing 2 

y  ,t    speed    for    testins 1 

\  Hum   speed   for  testing -.v  ■  •  ••...■.•..•«  0.4 

-  «•  speed  for  testing , ; , . ..... , .  0.1 

,-  w  speed   for  crushing  test 0.05 

I'ifteen  horse-power  will  be  required  to  operate  this  machine, 

1    ing  as  a  maximum  speed  1  in.  per  minute  to  full  capacity  of 

I    nhine,  and  2  ins.  per  minute  to  one-half  the  capacity  of  the 

1   ichine. 


t'oMMOXWK.M.Tir  Stkkl  COMPANY. — Mr.  Harry  M.  PflaRcr  has 
-i::iipd  bis  i)o.sitinn  with  the  American  Steel  Foundries  to  accept 
jiosition  with  the  Commonwealth  Steel  Company,  of  which  com- 
luy  he  was  elected  vice-president  at  the  meeting  of  directors  on 

.iigust  22.  ^Ir.  Pflafjer  was  for  many  j-ear.s  mechanical  superin- 
iidoiit  of  the  Pullman  Company  at  Chicago.  He  will  direct  hi.s  at- 
iition  to  the  sales  department  and  have  his  headquartor.s  at  the 
iiiunonwealth   Steel  Company  office*^,  in  the  Bank  of  Commerce 

i.iiilding,  St.  liouis. 


.Mr.  F.  V.  Henshaw.  who  has  for  a  number  of  years  been 
a(  tive  in  the  management  of  the  engineering  department  of 
iip  Croc-ker-Wheeler  Company,  has  resigned  from  that  cora- 
i  any.  and  has  planned  to  take  a  well-earned  rest  before  taking 
II |)  new  work.  In  addition  to  a  large  part  of  the  management 
of  the  engineering  department,  Mr.  Henshaw  has  had  entire 
I  liarge  of  the  estimating  and  installation  work  of  the  above 
Mimpany,  and  has  devoted  much  study  to  the  broad  subject  of 
'  rigineering  economies  in  industrial  plants. 


BOOKS  AND  PAMPHLETS. 

Typos  and  Details  of  Bridge  Con.struction.  Part  I,  Arch  Spans. 
Examples  of  con.structed  wooden,  combination,  wrought  iron 
ajid  steel  arches  for  highway  and  railroad  bridges.  Bv  Frank 
W.  Skinner,  M.  Am.  Soc.  C.  E..  Associate  Editor  of  The  En- 
ffhicrrinfi  Record.  McGraw  Publishing  Company.  114  Liberty 
street.  New  York. 

.V  collection  of  essential  features  of  special  and  important  work, 

ilustrating  variety  of  design,  development  of  standard  practice  and 

methods  of  erection.     It  is  the  purpose  of  the  book  to  present  \h? 

Ji'velopment  of  advanced  practice  and  its  standard  details,  to  illus- 

iiafe  the  classes  of  structures  adapted  to  different  conditions,  show 

■  lum,  of  the  characteristic  diflferences   between   American   and   for- 

I  ign  design  and  illustrate  some  primitive  or  obsolete  constructions, 

Ipi'sides  recording  important  and  well  known  examples,  so  as  to  have 

licir  principal  data  easily   accessible.     The  book  is  divided   into 

'iiir  .sections:   on  wood  and  arch  span-s,  spandrel  braced  arches, 

ich   trus.ses.  and  plate  girder  arches,  and  contain.s  2fK>  pages,  is 

rofu.sely  illustrated  and  arranged  and  crass-indexed  for  convenient 

ise. 


i '.oiler  Constrncticui.  A  practical  explanation  of  the  best  modern 
methods  of  boiler  construction,  from  the  laying  out  of  the 
sheets  to  the  com)»leted  boiler.  By  Frank  B.  Kleinhans.  First 
edition.  1904.  Derry-Collard  Co..  250  Broadway.  New  York. 
Price,  $:{.00. 

.\s  the  locomotive  type  has  much  in  common  with  the  various 
xpes  of  iioilers  and  represents  the  general  cla.ss  better  than  any 
'iher.  and  «s  anyone  capable  of  handling  the  complicatrd  flanged 
hccts  of  a  modern  locomotive  boiler  can  easily  handle  the  sheets 
iNcd  in  otlitT  ty])es.  the  author  has  deemed  it  advisable  to  use  it  as 
n  example  of  .steam  boilers.  The  construction  of  the  boiler  and 
he  varioiLs  tools  used  in  connection  with  it  are  very  completely 
onsidered  in  the  order  in  which  it  goes  through  the  shop,  beginning 
vith  the  laying  out  of  the  .sheets  and  following  through  the  variou-s 
perations  until  it  is  placed  on  the  frames,  the  various  fittings,  etc., 
itached  and  tested,  lagged  and  ready  to  leave  the  shop.  A  section 
•<  also  devoted  to  the  description,  care  and  repair  of  boiler  shop 
iiachines.  There  are  also  a  number  of  tables  which  are  useful  in 
oimection  with  boiler  construction.  It  has  421  pages.  334  illustra- 
ions  and  five  large  plate  engravings. 


comprehensive  work  so  far  undertaken  on  Illiunis  coab;.  One  hun- 
dred and  fifty  samples  fairly  representative  of  the  coal  producing 
area  have  been  studic^d  and  the  results  conveniently  arranged  in  a 
table  for  reference.  The  samples  were  collected  between  January 
and  June,  1904,  were  subjected  to  the  same  processes  carried  on  bj* 
the  same  persons ;  the  results,  therefore  are  more  uniform  and  com- 
parable tlian  any  heretofore  available.  Another  striking  feature 
is  the  introduction  liere  for  the  first  time  of  a  new  factor  mi  the 
proximate  analysis  of  ccjal,  that  of  "water  of  coiiipasiticm"  as  part 
of  the  volatile  constituent.  It  is  a  little  startling  to  see  a  non-com- 
bustible as  part  of  the  volatile  matter,  ecpialing  and  often  surpass- 
ing in  amount  the  sum  of  the  ash  and  moisture.  • 

Special  development  has  been  made  also  of  prfH-i>.sseR  for  de- 
termining the  total  carbon,  suli)hur  and  coke.  .Vltogether  the  work 
is  a  valuable  contribution  to  our  knowledge  of  bituminous  coals  in 
general  and  Illinois  coals  in  particular. 


The  Coals  of  Illinois:  Their  Composition  and  Analysis.  By  S.  W. 
Parr.  Proft^s.sor  of  .Vpplied  Chemistry,  University  of  Illinois. 
44  jiages.     Price.  2~t  cents. 

This  is  \o.  7  of  the  "Fniversity  Studies."  and  is  by  far  the  most 


Electiuc  Gk.neisatoks. — Bulletin  No.  9  Lssuc^d  by  the  Jeffrey 
Manufacturing  Comjiany.  Columbus.  Ohio,  gives  instructions  for 
the  care  and  operation  of  their  direct  current  eleciric  generators. 


The  Becker-P.rainerd  Milltns:  Machine  Company,  of  Hyde  Park. 
Mji.ss.,  in  a  .small  pamphlet  Itriefly  descnoe  and  nicely  illu.strate  the 
machine  tools  in  their  exhibit  at  the  St.  Louis  Exposition. 


Kkaolo  CiiAix. —  A  small  booklet.  No.  39.  issued  by  the  Link- 
Belt  Engineering  Company  of  Philadelphia,  describes  the  construc- 
tion and  operation  of  this  chain  and  shows  a  number  of  ai»plica- 
tions  to  machine  tools,  etc. 


SirAPER.s. — (lould  &  Eberhardt,  in  a  new  cata log  B  very  cx>mplete- 
ly  describe  and  illustrate  the  variou-s  simpers  and  attachments  made 
by  them,  and  present  several  examples  .showing  the  practical  utility 
of  their  shapers  for  handlins  odd  and  irregular  .shaped  work. 


Brill  Semi-Coxvebtiblk  Car. — In  tliis  pamphlet,  issued  by 
the  J.  G.  Brill  Company  of  Philadelphia.  I*a..  the  various  semi- 
convertible  sjstems  are  compared  and  the  operation  and  details  of 
the  Brill  tyi>e  are  very  completely  described. 


Cold  Saw  Cittixg  Off  Machines. — The  Newton  Machine  Tool 
Works  of  Philadelphia,  Pa.  m  catalog  No.  39.  describe  and  illus- 
trate the  various  types  of  these  saws  made  by  them.  Several  inter- 
esting motor  applications  are  shown. 


TcK)LS  AND  Supplies.— Catalog  No.  105,  issued  by  the  Chandler 
&  Fanpihar  Company.  Boston.  Mass..  shows  the?  various  tools  and 
su|iplies  handled  by  them  for  machinists,  blacksmiths,  amateurs  and 
all  kinds  of  metal  workers.     -'•<"-  X      \i^.C-ii' '/-:;>: 


OlosmobILK  Railuoad  Lnspection  Cak. — The.«.e  (ars.  which  are 
driven  by  g.tsoline  engines  and  are  designed  for  use  on  both  steaia 
and  electric  roads,  are  very  completely  describcNl  in  catalogue  No. 
112.  i-ssued  by  the  Railway  Appliances  Company.  Old  Colony 
Building.  Chicago. 


Electric  Heaters. — The  Con.solidated  C;ir  Heating  Company 
have  Issued  catalogue  No.  S.  which  descrilx's  the  various  types 
of  electric  heaters  made  by  them  for  luse  in  oais.  and  presents  some 
interesting  information  on  the  cast  of  electric  heating.  These  heat- 
ers can  also  be  ti.sed  for  house  or  offic-e  iieating. 


Economizers. — The  P..  F.  Sturtevant  <'onipauy.  Hyde  Park, 
Mas.s.  have  just  Issued  a  ik^w  catalog  which  descrilM\s  in  detail  the 
Sturtevant  Standard  and  I'ony  tjpes  of  econonuzers  and  compares 
them  with  other  makes.  It  also  treats  of  the  subjcnt  of  mechanical 
and  natural  draft  and  is  of  interest  to  all  steam  users. 


GisHOLT  Tools. — The  Gisholt  Machine  Tool  Company,  MadLson. 
Wis.,  have  issued  a  s(M  of  bulletins  describing  some  of  their  machine 
tools.  With  these  is  a  neat  binder,  .so  arranged  that  future  bulletins, 
which  will  be  issued  from  time  to  time,  can  1m^  placed  in  it  and  pre- 
served. 


Allfree-Hibbell  Locomotive. — A  pamphlet  which  thoroughly 
describes  and  presputs  the  claims  for  the  adoption  of  this  improve- 
ment to  the  ordinary  Stephenson  valve  gear  has  just  been  rec?eived. 
This  improved  .system  of  steam  distribution  is  being  tested  on  sev- 
eral roads  with  promise  of  inten»sting  results.  Copies  of  the  cata- 
logue can  be  obtained  from  the  Locomotive  Appliance  Company. 
Chemical  Building,  St.  Louis.  Mo. 
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The  Sabcjkkt  Gas  Engine. — The  details  and  operation  of  this 
complete  expansion  gas  engine  are  very  attractively  described  in  a 
pamphlet  issued  by  the  Wellman-Seaver-Morgan  Company  of  Cleve- 
land. Ohio.  They  al.«<o  announce  that  they  have  secured  the  ex- 
clusive right  to  manufacture  and  sell  this  engine. 


Jeffrey  Water  Elevators — A  small  pamphlet  issued  by  The 
Jeffrey  Manufacturing  Company,  Columbus,  Ohio,  illustrates  a 
number  of  water  elevators  of  tlie  chain  bucket  type,  for  horse, 
steam  or  gasoline  power.  They  oi>erate  in  wells  or  for  irrigaticn 
or  drainage  works  and  will  lift  muddy  as  well  as  clear  water. 


Gri.xdinc  Macitines.— The  Norton  Grinding  Company,  Worces- 
ter. Ma.ss.  have  just  sent  out  a  catalog  which  describes  their 
varioiLs  grinding  ma<hines.  One  of  the.se  is  a  18  in.  and  .''0  by  l)G- 
in.  gap  machine  designed  especially  for  locomotive  work.  A  num- 
ber of  interesting  illu.-trations  are  given  .showing  samples  of  work 
done  on  these  machines  with  the  time  rcfiuirod  for  finishing  them. 


I.NSPiKATOK.s. —  In  a  small  pamphlet  the  Hancock  Inspirator 
<'omi)any,  87  Liberty  street.  New  York,  call  attention  to  inspirator 
type  K,  which  in  their  latest  production.  In  addition  to  the  de- 
>cription  of  the  in.spirator  it  contains  an  interesting  diagram  show- 
ing maximum  and  minimum  capacities  of  feed  water  with  dif- 
ferent size  nozzles  and  tubes. 


Concrete  Constriction.— The p]ngineering  Company  of  America, 
with  offices  at  74  Broadway,  New  York,  have  just  i.ssued  an  attract- 
ive booklet  on  this  subject.  It  explains  what  concrete  is,  mentions 
its  variou-s  uses,  treats  on  concrete  reinforced  with  steel,  and  calls 
special  attention  to  its  superiority  as  a  fire-resisting  material  and 
as  a  protection  to  steel  against  corrasion. 


The  American  fxK-omotive  Company  has  just  issued  a  44-page 
pamphlet  describing  its  exhibit  at  the  St.  Louis  Exposition.  This 
exhibit  coasists  of  twelve  locomotives,  which  repre.seut  v  le  present 
tend^ncies  of  American  design,  and  which  include  two  pioneer 
engines,  one  the  four-cylinder  balanced-compound,  built  for  the  New 
York  Central,  and  the  other  the  four-<-yIinder  articulated-compound, 
built  for  the  Baltimore  &  Ohio. 


Bai.anceo  Vai.ves. — The  American  Balanced  Valve  Company 
have  just  Issued  two  very  interesting  booklets,  one  on  the  .Tack 
WiLscm  balanced  high-pressure  valve  with  double  admission  and 
double  exhaust  and  the  other  on  the  American  .semi-plus  piston 
valve  which  is  perfectly  balanced.  The  latter  describes  an  exten- 
sive test  of  one  of  the  piston  valves  extending  over  a  perio<l  of 
thirty-four  months.  The  locomotive  in  that  time  ran  1)1. ^^41  miles 
and  the  valves  when  removed  in  order  to  exhibit  tluin  at  St.  Louis 
were  in  good  condition. 


Machine  Tool  Drive. — The  Westinghouse  F^lectric  &  Manufac- 
turing Company,  of  Titt.sburg,  have  i.ssued  an  interesting  and  at- 
tractive 42-page  booklet  on  machine  tool  drives.  The  relative  advan- 
tages of  the  mechanical  drive,  the  group  drive  and  the  individual 
motor  drive  are  considered  at  length,  and  the  various  electrical  .sy.s- 
tems.  inchiding  the  alternating  current  and  the  three  and  four  wire 
<Ure«'t-current  systems  are  described  and  compared.  The  book  is 
profusely  illustrated  with  half-tones  .showing  motor  applications  to 
niachine  tools. 


The  Book  of  the  Four  Powers.— Tiiis  book,  which  is  really  a 
work  of  art,  is  hand-somely  illustrated  and  is  published  by  the  de- 
partment of  publicity  of  the  Allis-Chalmers  Company  under  the 
dire<-tion  of  Mr.  .\rthur  Warren.  The  four  powers  are  steam,  gas. 
water  and  electricity  and  these  briefly  outline  in  a  characteristic 
way  the  scope  of  the  Allis-Chalmers  manufactures.  Tliis  company 
has  six  large  plants  employing  10.000  men  atid  more  than  23,000 
large  freight  cars  were  required  to  transport  last  year's  output. 


Soft  Water. — This  is  the  title  of  an  interesting  and  handsome 
pamphlet  i.ssued  by  the  Kennicott  Water  Softener  Company,  Rail- 
way Exchange,  Chicago,  which  contains  a  paper  on  "Water  Soften- 
ing on  the  Union  Pacific  Railroad,"  by  A.  K.  Shurtleff.  a.ssistant 
engineer  of  that  road.  The  Union  Pacific  Railroad  has  ,'}0  Kenni- 
cott water  softeners  in  operation  with  a  total  treating  capacity  of 
.t.000.000  gallons  per  day.  The  paper  considers  the  beneficial  re- 
sults caused  by  the  use  of  soft  water  and  gives  some  interesting 
figures  on  the  cast  of  treating  the  water  at  the  various  installa- 
tions. I 


Transparent    Ix>comotive    Chart. — The    locomotive    transi 
ency  with  all  the  parts  named  which  was  issued  by  Ratlwun 
Locomotive  Enginceriny  a  number  of  years  ago,  will  be  remembv 
by  all  thave  who  were  fortunate  enough  to  secure  copies.  This  uni' 
and  valuable  work  has  been  brought  up  to  date  in  a  new  and  equ. 
excellent  drawing  of  the  same  character,  illustrating  a  modern 
lantic  type  locomotive  with  piston   valves.     Every   important  p 
is  numbered  in  the  drawing  and  a  list  of  the  names  appears  in 
margin.     Copies  may  be  had  by  addre.ssing  the  Angus  Sinclair  C. 
pauy,  174  Broadway,  New  York ;  price,  2i5  cents. 


NOTES. 


The  Walter  .\.  Zelnicker  Company  of  St.  Louis  have  a  in 
paper  weight  which  they  will  .send  to  thase  applying  on  receipt 
nineteen  cents  to  cover  postage. 


The  Continuous  Rail  Joint  Company  of  America,  with  offices 
Newark.  N,  .T..  has  many  novel  features  in  their  exhibit  at  the  .< 
Louis  Expasition  that  are  of  interest  to  railroad  men. 


The    Wellman-Seaver-Morgan   Company  of  Cleveland,   Ohio   v 
furnish   the   Wellman-Street  cast  steel   bolster  for  800  Norfolk 
Western  cars.     Two  hundred  of  these  cars  will  be  50-ton  hoi)|i. 
with  steel  underframes  to  be  built  at  the  Roanoke  .shops,  and  ti.  i 
will  be  40-ton  box  cars  with  steel  underframes  to  be  built  by  ti  ■ 
-Vmerican  Car  &  Foundry  Company  at  Huntington.  W.  Va. 


At  a  meeting  of  the  Board  of  Directors  of  the  Bullock  Elect r. 
-Manufacturing  Company,  held  on  July  30,  Mr.  W.  H.   Whitesi.  . 
general  manager  of  sales  of  the  Allis-Chalmers  Company,  was  ni 
pointed  general   manager   of  sales  of   the   Bullock   Electric   Mariu 
fa<turing  Company,  ami  will  have  entire  charge  of  the  .sales  de]iaii 
ment  of  both  the  Allis-Chalmers  and  Bullock  organizations. 


The  B.  F.  Sturtevant  Company.  Hyde  I'ark.  Ma.ss.,  have  jn-^ 
received  an  order  from  Jcjseph  Bancroft  &  Sons  Company  of  Roi  k 
ford.  Del.,  for  two  Sturtevant  Standard  economizers  provided  wiih 
insulated  metallic  casing  for  fronts.  The  Sturtevant  Company  i- 
just  fitting  up  an  emergency  hospital  for  its  employes.  It  will  1- 
thoroughly  equipped  and  will  be  in  charge  of  a  medical  studein 
and  nurse  and  a  local  doctor  will  attend  to  all  surgical  cases. 


The  Allis-Chalmers  Company  announces  that  Mr.  Ro.scoc  ('(»ru.  II 
has  been  appointed  manager  of  their  branch  office  which  has  jii>i 
l)een  opened  up  at  El  I'aso,  Texas.  Mr.  Cornell,  who  had  foriin'ii . 
been  with  the  Mine  &  Smelter  Company  of  Denver,  is  a  graduate  -i 
the  Michigan  College  of  Mines  and  is  well  known  as  a  mining  sui>\ 
mechanical  engineer.  Mr.  James  W.  Lyons  has  resigned  as  manai;i  r 
of  the  power  department  in  order  to  accept  a  pasition  as  consultin  . 
engineer  of  the  Elgin  Watch  Company  and  to  engage  in  other  con 
suiting  work  with  headquarters  at  Chicago. 


Commonwealth      Steel      Company. — The      controlling     interest 
this  company  has  been  acipiired  by  Mr.  ('larence  Howard,  in  wliii 
he  represents  a  syndicate.    The  company  is  capitalized  at  $l,000.0o' 
and   has   a    monthly   capacity   of  3,0(M)   tons   of   open-hearth   ca-- 
steel.     Under  the  new  management  the  jdant  will  be  devoted  chief! 
to   castings    u.sed   in   railroad   equii>ment.      Mr.    Howard    has   be- 
elected  president  of  the  <*ompany. 


Locomotive  Appliance  Conijiany.  —  The  annual  meeting  of  t! 
stockholders  of  this  company,  held  in  St.  Louis  August  11,  result, 
in  the  election  of  the  following  directors :  Messrs.  W.  J.  McBrid 
J.  J.  McCarthy,  F.  W.  Furry.  E.  B.  Lathrop,  J.  B.  Allfree,  C.  I 
Howard,  C.  A.  Thomixson,  W.  C.  Squire,  I.  C.  Ilubbell,  B.  1 
Hobart  and  Dr.  G.  W.  Cale,  .Tr.  This  company  now  has  the  M 
free-IIubbell  locomotive  in  successful  operation  on  six  prominei: 
railroads  and  the  records  are  reported  to  be  satisfactory  in  spet ' 
hauling  capacity  and  economy  of  fuel  and  repairs. 


A  Mechanical  Engineer,  with  experience  in  locomotive  con>tru' 
tion,  .shop  .system,  management,  organization,  the  handling  of  mei 
and  the  commercial  development  of  interests  requiring  general  ma' 
agement,  is  open  to  engagement.  Has  wide  circle  of  personal  rai 
road  acquaintance,  .\ddress,  T.,  care  Editor  of  this  journal,  14' 
Na.ssau  street.  New  York. 


0^,   HER.  1904. 
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ECONOMICAL   TRAIN  OPERATION. 


BY  G.  B.   HENDERSON. 


Part  I. 


In  the  Amebic.kn  Engineer  of  June  last  appeared  a  number 

of  letters  from  operating  officials  of  important  American  rail- 

!oads,  which  were  brought  out  by  an  inquiry  from  this  journal 

is  to  whether  the)  present  large  locomotives  were  being  over- 

oaded,  and  asking  what  speed  in  their  opinion  was  best  suited 

or  heavy  and  also  light  traffic,  these  terms  referring  to  the 

uantity  and  not  the  quality  of  the  business  offered  for  trans- 

. 'jrtation.     The  replies  were  in   general   declarations  against 

•iverloading;  that  is.  they  opposed  loading  engines  in  excess  of 

heir  "efficient  rating,"  as  some  termed  it;  also  the  suggestioa 

o  load  engines  so  that  an  average  speed  of  15  miles  an  hour 

•>uld  be  made  when  the  business  was  heavy  and  a  less  speed 

•  hen  the  traffic  was  light,  was  largely  agreed  to.    But  here  we 

ind  a  stumbling  block.    The  term  "efficient  rating."  while  no 

ioubt  meaning  just  what,  it  says,  is  a  very  indefinite  and  in- 

angible  quantity.     In  fact,  how  many  railway  officials  can  say 

list  what  is  the  efficient  rating  of  a  certain  locomotive  over  a 

peciflc  division  of  the  road?     What  is  it  that  makes  it  effi- 

ient  or  inefficient?     Ordinarily  the  safe  and  prompt  delivery 

f  freight  or  passengers  is  considered  a  mark  of  efficiency;  but 

s  not  the  latter  strictly  a  relative  term?     What  is  prompt 

■elivery  for  grain  or  merchandise  would  not  be  considered  for 

!  stock  shipment,  which  must  reach  Kansas  City  or  Chica^^o 

n  time  for  a  certain  market.     This  feature  of  the  business 

I  Tactically  defines  the  necessary  speed  of  stock  trains,  and  also 

itrous  fruits,  but  for  ordinary  merchandise,  grain,  coal  or  ore. 

there  must  be  some  method  of  operation  which  is  more  efficient 

than  any  other  schedule  that  can  be  proposed.    This  is  what 


we  should  term  an  efficient  rating;  but  even  here  the  efficiency 
may  refer  to  the  cost  of  operation  or  to  the  quantity  of  material 
moved,  for  instan<'e,  in  a  month.  It  may  also  occur  that  the 
most  efficient  rating,  from  a  standpoint  of  cost,  will  also  afford 
a  schedule  that  will  permit  tne  greatest  ton-mile  movement  in 
a  month;  or,  the  two  phases  of  maximum  efficiency  may  not  be 
coincident.  As  this  is  one  of  the  most  important  problems  sub- 
mitted to  operating  officials,  we  will  endeavor  in  these  articles 
to  make  clear  how  this  matter  can  be  studied  practically,  auJ 
the  most  efficient  schedule  and  rating  of  an  engine  over  a  divi- 
sion discussed,  both  as  regards  cost  of  operation  and  amount 
of  business  handled. 

OPERATIN<;    CHARCJES. 

In  the  first  place,  we  must  consider  what  operating  charg''S 
are  involved  in  the  question  under  consideration.  It  is  plain 
that  such  items  as  superintendence,  maintenance  of  bridges 
and  buildings,  terminal  handling  of  freight,  etc.,  will  not  be 
affected  in  the  least  by  the  train  loads  assigned  to  the  engines; 
also,  that  maintenance  of  track,  switching  charges,  etc..  will 
but  slightly  refiect  changes  in  the  rating  of  locomotives.  The 
items  that  are  immediately  concerned  in  this  problem  may  be 
grouped  into  three  classes,  viz.:  Supplies,  repairs  and  service. 
The  following  table  gives  the  percentage  of  these  items  of  the 
total  operating  expenses  on  an  important  overland  railroad: 

SUPPLIES. 

Per  cent. 

a.  Fuel  for  locomotives ._    8.20 

b.  Water,  oil.  waste  and  miscellaneous  supplies  for  locomotives.  .'     1.20 

c.  Train    supplies     1.30 

REPAIRS. 

d.  Repairs  and  renewals  to  locomotives _, .  .  .  i 8.00 

e.  Repairs  and  renewals  to  cars   (freight) •.<.... 5.30 

SERVICE. 

f.  Wages  of  engineers  and  firemen 7.00 

g.  Wages  of  train   men..... .,...» ,,     4.50 

h.      Wages  of   roundhouse  men J,  ....:»  i-,  .",      1.00 


Total    ;>> v.; 36.50 

In  round  numbers,  about  one-third  of  the  operating  expenses 
are  directly  concerned  in  the  freight  train  movement.  No  mat- 
ter how  we  make  up  these  trains  (within  reason,  of  course) 
the  effect  on  the  other  two-thirds  of  the  operating  expenses  will 
be  very  slight,  and,  for  our  purpose,  can  be  left  out  of  consid- 
eration. It  should  be  borne  in  mind,  however,  that  an  improve- 
ment or  reduction  in  these  expenses  of  3  per  cent,  would  only 
appear  as  1  per  cent,  gained  in  the  total  operating  charges; 
nevertheless,  the  absolute  amounts  will  be  undisturbed,  and 
$50  saved  is  $50  credit  in  both  cases. 

In  addition  to  these  operating  expenses,  the  capital  hivolved 
may  be  represented  by  interest  charges  on  the  locomotive  and 
caboose,  and  these  added  to  the  expenses  "a"  to  "h"  will  give 
the  total  expense  of  the  movement;  these  interest  charges  wo 
will  designate  by  "i."  We  must  now  determine  how  to  estima*e 
the  actual  value  of  the  several  charges  "a"  to  "i." 

o.  Fuel  for  Locomotives. — This  is  the  largest  item  of  ex- 
pense, and  it  is  also  the  most  difficult  to  estimate  correctly.  It 
is  greatly  affected  by  many  variables,  as  the  price  per  ton.  the 
heating  value,  the  grade,  the  speed  and  the  tonnage  hauled,  as 
well  as  by  the  proportions  and  condition  of  the  engine  and  the 
skill  of  the  engineer  and  fireman.  The  last  two  items  are  too 
indeterminate  to  consider  here;  but  the  others  must  be  studied 
in  their  effect  upon  the  economy  of  fuel.  In  this  analysis  the 
price  will  be  considered  as  $2  per  ton  of  2.000  lbs.,  or  |1  per 
1,000  lbs.,  which,  probably,  is  a  fair  average  price  in  this  coun- 
try, and  the  grade  that  of  Illinois  bituminous,  such  as  was  us=>il 
in  some  tests  made  upon  the  locomotive  testing  plant  of  t!:e 
Chicago  &  Northwestern  Railway  several  years  ago  by  the 
author,  and  upon  which  tests  this  argument  is  based.  The 
engine  to  be  used  in  slow  or  general  freight  should  be  as  heavy 
as  the  track  and  bridges  will  permit,  and  for  grade  work  we 
will  select  a  locomotive  of  the  following  general  proportions: 

CONSOLIDATION   LOCOMOTIVE. 

Theoretical    tractive    force BO.QOO   Ib.s. 

Available    tractive    force ->-.- 40.000  lbs. 

Diameter    of    drivers »»ii,  , ....  56  ins. 

Area    of    grate .....-,..■'.;,■»..;  -. 40  sq.  ft. 

Weight  of  engine  and  tender,  .v, *»..*»>. »^>.^..-'i'i  f 150    tons 

If  we  consider  that  the  fireman  is  able  to  supply  the  coal  as 
fast  as  it  is  possible  to  burn  it  on  the  grate — that  is,  at  a  rate 
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of  200  lbs.  per  square  fcM)t  per  hour — we  find  that  the  engine 
will  consume  200  X  40=:  8,000  lbs.  of  coal  an  hour.  It  is  unlikely 
that  an  ordinary  man  could  keep  up  this  rate  of  stoking  for  a 
great  number  of  consecutive  hours;  bvt  in  order  to  obtain  the 
maximum  work  out  of  our  locomotive  we  will  consider  that  it 
is  possible  to  fire  at  that  rate.  The  maximum  available  tractive 
force — that  is,  at  the  circumference  of  the  drivers — is  40.000 
lbs.;  but,  as  the  speed  exceeds  10  miles  an  hour,  the  boiler  will 
not  supply  steam  enough  to  follow  full  stroke,  and  the  lever 
must  be  "hooked  up"  or  an  earlier  cut-off  produced.  This  cut-off 
must  be  shortened  continually,  as  the  speed  increases,  reducing 
the  available  tractive  force,  as  shown  by  the  line  A-B  in  Fig.  1, 
where  the  ordinates  represent  available  tractive  force  (A.  T. 
F.)  and  the  abscissae  speed  in  miles  per  hour  and  revolutions 
per  minute,  aa  designated. 

The  line  A-B  is  also 
marked  "8,000  lbs.  coal  per 
hour,"  as  it  represents  the 
maximum  capacity  of  the 
engine,  as  governed  by  the 
quantity  of  fuel  burned 
upon  the  grate.  The  con- 
centric line  marked  "6,400 
lbs.  coal"  shows  the  corre- 
sponding speeds  and  trac- 
tive forces  for  a  rate  of 
combustion  0.8  as  great  as 
the  maximum;  so  also  the 
lines  designated  by  4,800, 
3,200  and  1,600  lbs.  coal 
show  the  same  data  for 
burning  rates  of  0.6,  0.4  and 
0.2  of  the  maximum,  these 
curves  having  been  based 
upon  the  results  of  the  en- 
gine tests  above  referred 
to. 

If  we  divide  the  total  coal 
burned  per  hour  by  the 
speed  in  miles  per  hour, 
we  obtain  the  rate  per 
mile;  this  has  been  done 
and  is  shown  by  the  dotted 
lines  marked  100,  etc.,  tc 
800  lbs.  per  mile.  The  two 
sets  of  line  provide  us  with 
the  means  of  estimating  the 
quantity  of  coal  burned  per 
mile  or  per  hour  for  any 
combination  of  speed  and 
tractive  effort  possible  with- 
in the  capacity  of  the  engine;  any  point  selected  between  these 
lines  is  to  be  interpolated.  For  example:  At  20  miles  per  hour 
the  maximum,  available  tractice  force  will  be  26,000  lbs.,  and 
the  coal  consumption  8,000  lbs.  per  hour,  or  400  lbs.  per  mile. 
At  the  same  speed,  but  with  a  tractive  force  of  only  20,000  lbs., 
the  consumption  would  be  4,800  lbs.  an  hour  or  240  lbs.  per  mile 
(as  seen  by  interpolating  between  the  dotted  lines).  Also  with 
26,000  lbs.  A.  T.  F.  at  16  miles  an  hour,  the  rate  would  be  5,300 
lbs.  per  hour  or  330  lbs.  per  mile. 

As  we  can  now  determine  the  fuel  consumption  for  any  trac- 
tive force  and  speed,  we  are  at  once  put  in  possession  of  the 
consumption  for  various  speeds,  grades  and  loadings,  as  the 
tractive  force  depends  upon  these  items.  If  we  suppose  that 
the  controlling  grade  is  1  per  cent.,  or  52.8  ft.  per  mile,  we 
can  construct  on  the  same  diagram  (Fig.  1)  additional  curves, 
which  will  show  the  tractive  force  necessary  to  move  various 
loads  at  different  speeds.  Thus  a  gross  weight  of  train  of  1,600 
tons  at  5  miles  an  hour  up  a  1  per  cent,  grade  will  require 
1.600  X  (20  +  5)  =  40,000  lbs.  A.  T.  F.,  and  at  10  miles  an 
hour,  1,600  X  (20  -f  5.5)  =  40,800  lbs.  A.  T.  F.  We  can  there- 
fore lay  off  the  broken  line  marked  "1,600  tons  gross  up  1  per 
cent,  grade."  The  rest  of  the  broken  lines  have  been  constructed 
in  a  similar  manner,  by  calculating  the  total  resistance  under 
the  different  conditions. 


From  this  combination  we  are  able  to  read  off  directly 
amount  of  coal  required  per  mile  or  hour  for  various  wei 
of  train  at  the  different  speeds  upon  the  1  per  cent,  grad 
lected  as  the  limit.  Of  course  any  other  series  of  curves 
be  studied.  From^  Fig.  1  we  learn  that  a  train  of  1,600 
gross  weight  could  not  be  drawn  up  a  1  per  cent,  grade  ti 
than  5  miles  an  hour  with  aa  expenditure  in  fuel  of  700 
per  mile,  while  a  train  weighing  1,570  tons  (only  30  tons  1 
could  pe  taken  up  at  10  miles  an  hour,  but  with  a  coal  cons:, 
tlon  of  800  lbs.  per  mile.  If  we  wished  to  make  a  speed  t» 
miles  per  hour,  our  train  must  be  reduced  to  about  960  i 
gross  weight,  under  which  conditions  400  lbs.  of  coal  wi! 
burned  per  mile.  It  will  be  noticed  that  the  dotted  lines  ■  .(. 
generally  their  highest  point  on  the  3,200  lbs.  per  hour  ji  le, 
which  corresponds  to  a  coal  combustion  of  80  lbs.  per  sq.  f'  -^f 
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FIG.  1. — COAL  COXSUMPTION  OF  COXSOLIDATION  LOCOMOTIVE. —  (150  TONS  WEIGHT.) 


grate  per  hour,  and  for  any  given  weight  of  train,  this  rate 
combustion  per  hour  will  indicate  the  minimum  rate  of  n    i 
per  mile.    Thus,  a  1,500-ton  train  will  use  the  smallest  amoii  i 
of  coal  in  a  given  distance  on  a  1  per  cent,  grade,  when  run 
about  5Vi;  miles  per  hour,  and  a  1,200  ton  train  when  opera     > 
at  9  miles  an  hour.    This  figure  shows  at  once  by  simpl<' 
speetion  the  "coal  efficiency"  of  different  train  loads  and  syc 
but  as  we  have  stated,  that  is  only  a  part  of  the  problem. 

6.     Water,  oil,  waste  and  miscellaneous  supplies  for  loc<>i 
fives. — We  saw  in  our  statement  of  operating  expenses   i 
little  over  1  per  cent,  of  the  total  is  consumed  by  these  itei 
so  that  they  may  generally  be  grouped  together  without  s 
sible  error.    While  the  water  used  will  depend  upon  the  ti 
tive  power  exerted,  the  other  supplies  will  be  governed  aln; 
entirely  by  the  mileage  alone,  and  as  water  is  generally  a  !'• 
priced  commodity,  we  can  figure  these  supplies  as  a  whole  ui" 
a  mileage  basis.     Examination  of  reports  of  various  railro;i 
indicates  that  1.5  cents  per  engine  mile  can  be  taken  to  co\ 
these  items,  though  in  any  special  case  it  should  be  selected 
cover  the  existing  conditions,  as  should  all  of  these  hypotli' 
ical  items.    If  the  water  needs  treatment,  the  value  should 
increased,  and  if  the  cost  of  such  treatment  be  high,  it  ni 
even  be  advisable  to  consider  this  item  separately,  and  in 
similar  manner  to  that  of  the  fuel.    As  a  rule,  however,  wat 
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S(  om  costs  over  5  cents  per  1,000  gallons,  and  as  a  gallon  of 
\v:  'T  requires,  roughly  speaking,  a  pound  of  coal  for  its  evap- 
01  lion,  at  this  rate  the  cost  would  be  only  5  per  cent,  of  that 
oi'  lie  coal,  and  it  is  very  unlikely  that  it  would  average  any- 
tli  ig  like  that  figure  for  a  long  division  in  a  country  fairly  well 
w  ered.  For  this  reason  we  have  taken  the  cost  of  the  engine 
sn  plies,  with  the  exception  of  coal,  at  1.5  cents  per  mile,  but 
w':  M-e  necessary  on  account  of  hauling  water  or  from  other  co'i- 
si  rations  which  raise  the  cost  to  an  abnormal  figure,  it  may 
1)1  onsidered  separately,  and  as  a  percentage  of  the  cost  of  fuel. 
Train  Supplies. — This  cost  will  depend  partly  upon  the 
II  liber  of  cars  in  the  train,  though  a  large  portion  will  be  ;in 
ai  olute  charge  per  train  mile.  As  it  is  not  likely  under  nor- 
ni  I  conditions  of  operation  that  there  would  be  any  very  great 
fl'r  I  nations  of  train  loading,  we  will  assume  this  charge  also 
ai  1.5  cents  per  mile,  which  we  believe  is  a  fair  figure  lor 
li.  lijht  trains  in  this  country. 

Repairs  and  Renewals  to  Locomotives. — This  item  has 
ii<;ially  been  considered  upon  an  engine  mileage  basis  only,  but 
ill  recent  times  the  ton  mileage  basis  has  come  to  be  favorably 
considered.  It  is  no  doubt  true  that  a  combination  of  both 
til*'  engine  and  ton  mileage  would  be  the  correct  method  for  an 
ail  urate  analysis  of  this  item,  but  even  then  the  ordinary  varia- 
tjnii  in  cost  of  repairs  is  so  great  between  identical  engines 
that  it  hardly  seems  worth  while  to  work  up  an  elaborate  fo;- 
niiila  for  this  purpose.  It  is  also  true  that  a  load  of  1,000  tons 
on  a  1  per  cent,  grade  is  about  as  severe  on  an  engine  as  2,000 
'Oils  on  a  >^  per  cent,  grade,  yet  in  the  first  case  the  ton  miles 
( I'tlited  to  the  engine  would  be  only  half  as  great  as  in  the 
s. cond  case,  which  demonstrates  that  a  unit  which  considered 
tlH'  actual  work  done,  such  as  the  product  of  the  tractive  force 
and  the  distance,  would  be  very  much  nearer  the  truth;  but 
tills  unit  would  also  be  difficult  of  practical  realization.  After 
line  consideration  we  have  concluded  that  a  rate  of  8  cents  per 
1,"i)U  ton  miles  net  would  cover  repairs  and  renewals,  and  while 
it  may  be  cx)nsidered  by  some  as  too  high  a  figure  per  engine 
mile,  it  must  be  borne  in  mind  that  renewals  are  also  to  be 
iiuluded  in  this  amount. 

*'.    Repairs  and  Renewals  to  Freight  Cars. — This  item  could 
iii(>l)ably  be  omitted  from  consideration  in  connection  with  this 
.>iit)jprt,  as  it  is  supposed  that  there  is  a  definite  amount  of 
iiaffic  to  be  handled,  and  consequently  a  certain  amount  of  car 
mileage   must   be   made,   but   in   order  to  estimate  our  tra^n 
'  liarges  completely,  a  value  will  be  assigned  to  it  in  this  dis- 
1  tission.    One  half  cent  a  car  mile  is  probably  a  rair  average  tor 
'  "st  of  repairs,  and  as  the  average  weight  of  loaded  cars  is 
iiiiout  33  tons,  we  have  0.5  --■  33  =  .015  cent  per  ton  mile  or  15 
I  <'nts  per  1,000  ton  miles,  which  is  the  same  unit  that  we  have 
'  >ed  for  locomotive  repairs.    This  is  almost  double  the  rate  of 
I'pairs  to  the  locomotive  on  the  ton  mile  basis,  whereas  the 
i  i-rcentage  of  operating  expenses  was  less  for  cars  than   for 
•'  omotives,  but  this  was  taken  from  the  total  charges  and  'n- 
<  uded   light  engine  mileage,   switching,  etc.,  so  that   a   close 
;  .;reement  between  the  two  could  not  be  expected. 
f.     Wages  of  Engineers  and  Firemen. — Owing  to  the  different 
hedules  of  pay  in  existence  at  various  points,  this  item  mut^t 
selected  in  accordance  with  the  rules  in  force  on  the  division 
ider  consideration.     In  most  cases  engine  men  are  paid  tho 
andard  rate  for  a  100-mile  run,  even  if  a  smaller  distance  be 
ivered,  so  that  if  a  run  were  70  or  80  miles  long,  the  pay 
ould  be  the  same  as  for  100  miles.     Special  arrangements 
)ver  "turn-around"  points.     In   addition  to  this,  some  high- 
latle    divisions    allow    constructive    mileage    of   an    arbitrary 
mount,  over  and  above  the  real  mileage  made. 
If  the  run  be  over  100  miles  the  men  are  paid  usually  fcr 
lie  additional  mileage  at  the  same  rate.     Delays  on  the  road 
!■  slow  runs  are  also  subject  to  an  extra  allowance  as  ovor- 
me,  the  ordinary  regulation  being  that  if  the  average  speed  is 
-ss  than  10  miles  an  hour  between  terminals,  the  pay  shall  be 
(  the  rate  of  10  miles  an  hour.    This  irregular  schedule  has 
peculiar  effect  upon  the  efliciency  of  a  time  schedule  from 
standpoint  of  wages.     Thus  a  run  less  than  100  miles  results 
11  an  excessive  cost  per  mile,  and  a  speed  slower  than  10  miles 


an  hour  produces  the  same  result.  If  the  distance  trav^rs-^d 
be  over  100  miles  and  the  average  speed  in  excess  of  K>- miles 
an  hour,  the  rate  of  pay  per  mile  will  be  uniform. 

In  order  to  proceed  with  our  study  the  schedule  of  a  prtitui- 
nent  Western  road  is  adopted,  viz.:  Engineers,  |4.25  and  Cri- 
men, $2.75  for  100  miles  or  less;  for  runs  over  100  mileB,^H4 
and  2%  cents  per  mile.  Overtime  to  be  allowed  when  tir«  time 
between  terminals  is  greater  than  the  miles  divided  by  J©  and 
at  the  rate  of  10  miles  an  hour  or  42.5  and  27.5  cents  per  hour 
respectively.  In  computing  overtime,  29  minutes  overtime 
will  not  be  allowed;  30  minutes  or  more  will  be  considered  as 
one  hour;  after  the  first  hour  of  overtime,  one  mile  will  be 
allowed  for  every  6  minutes  additional  time  made. 

g.  Wages  of  Trainmen. — The  road  just  referred  to  proviaes 
the  following  wages  for  trainmen:  Freight  conductors,  |89.70 
per  month,  for  2,600  miles  in  26  days;  for  excess  mileage 
the  same  rate  obtains,  viz.,  3.45  cents  a  mile.  Overtime  is 
allowed  whenever  the  speed  is  less  than  10  miles  an  hour,  au'l 
is  computed  -at  the  rate  of  1  mile  for  each  6  minutes  overtime. 
Freight  brakemen  re<'eive  $59  80  per  month  of  2,600  miles  in  26 
days,  or  2.3  cents  per  mile  for  excess  mileage,  overtime  being 
allowed  same  as  for  conductors.  Thus  we  find  that  runs  of 
less  than  100  miles  in  a  day  or  average  speeds  of  less  than 
10  miles  an  hour  cause  exces^ve  charges  for  service  and  can- 
not be  considered  eflBcient  from  a  standpoint  of  wages  either  as 
regards  the  engine  crew  or  the  train  crew. 
.Jt^  Wages  of  Roundhouse  Men. — The  cost  of  turning  locon.o- 
tives  is  practically  independent  either  of  the  m4ieage  or  toii- 
mileage  performed.  It  includes  the  cost  of  cleaning  fire  and 
ash-pan,  hostling,  wiping  and  firing  up.  The  boiler  washing 
does  depend  upon  the  mileage  to  some  extent,  but  only  in  a 
general  way.  Thus  if  the  water  were  bad  the  boiler  would  be 
washed  out  after  every  trip,  whether  the  division  be  100  or  150 
miles  in  length.  There  are  also  running  repairs  to  be  made 
every  trip  or  so,  such  as  closing  rod  brasses,  cleaning  air  brak'», 
grinding  check  valves,  etc.,  and  we  propose  to  cover  these 
charges  by  allowing  $2  for  each  time  that  the  engine  is  housed. 
While  this  figure  may  seem  high,  it  represents  about  the  cost 
of  caring  for  large  engines  in  the  Middle  West  and  we  do  not 
think  that  the  amount  is  unreasonable  for  the  size  of  engine 
selected  for  this  discussion.  If  a  territory  is  being  computed 
where  labor  conditions  suggest  a  reduced  figure,  it  of  course 
should  be  changed  accordingly. 

i.  Intei-est  Charges. — Interest  is  not  generally  considered 
an  operating  charge  in  railroad  accounts,  but  it  certainly  nas 
an  effect  upon  economical  train  movement.  Locomotives  are 
usually  purchased  from  a  fund  provided  by  the  sale  of  stock 
or  bonds,  upon  which  interest  is  paid,  and  therefore  it  is  per- 
fectly reasonable  to  include  this  account  in  our  study.  The 
same  applies  to  the  cabooses  or  way-cars.  Such  an  engine  as 
we  are  considering  would,  with  its  caboose,  represent  perha-.is 
an  invested  capital  of  $18,000.    At  5  per  cent  this  would  mean 

900.00 

an  interest  charge  of  $900  a  year  or =  10  cents  an 

360  X  24 
hour,  and  this  charge  goes  on  whether  the  locomotive  is  work- 
ing, standing  in  the  roundhouse  or  on  the  side  track,  or  is  in 
the  shop  undergoing  repairs.  We  know  that  engines  are  often 
valued  at  $10.  $20  or  perhaps  $50  a  day  for  rental  purpose?; 
that,  however,  is  an  entirely  different  matter. 

{To  be  continued.) 


American  Success  in  Machine  Tools. — Visiting  English  me- 
chanical engineers  attending  the  recent  convention  in  Chicago 
were  impressed  with  one  reason  for  the  success  of  American 
machine  tool  builders.  It  was  the  fact  that  many  of  the  build- 
ers concentrate  their  energ>'  and  attention  upon  one  form  of 
machine  tool  and  thus  are  able  to  carry  it  to  a  high  state  of 
development.  This  also  favorably  affects  ToauiJfacttiring.  be- 
cause in  the  reproduction  of  a  large  number  of  similar  designs 
the  builders  can  afford  to  provide  facilities  which  otherwise 
would  not  pay  for  themselves.  The  advantages  of  specializa- 
tion impressed  our  foreign  friends. 
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SIDE  VIEW   OF   FI.NISHED   CAR   SHOWING    ATTBACTIVE;  APPEARANCE. 


FRAMING   BEFORE  SIDE  PLATE  IS  APPLIED. 


FLOOR  FRAMING,  HOOF  FRAMING. 

FIREPROOF   CARS.— NEW   YORK    SUBWAY. 
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HREPROOF  CARS-NEW  YORK   SUBVAY. 


These  are  the  first  steel  passenger  cars  ever  built.  There  was 
no  precedent  for  their  construction  and  the  boldness  of  the 
ilcsign  and  the  responsibility  assumed  in  constructing  300  cars 
trom  the  first  drawings  are  to  be  commended.  An  examination 
of  the  cars  with  a  comprehension  of  the  difficulties,  including 
the  short  time  allowed  for  the  design  and  construction,  com- 
pels admiration  of  the  work  as  an  engineering  undertaking. 

It  is  not  difficult  to  build  a  passenger  car  of  metal  if  there 
are  no  restrictions  of  weight  and  clearance.  The  problem 
worked  out  by  Mr.  George  Gibbs,  consulting  engineer  of  tue 
Interborough  Rapid  Transit  Railway,  as  illustrated  in  these 
engravings,  however,  meets  most  difficult  limitations  of  both 
clearance  and  weignt. 

Fireproof  construction,  low  tunnel  clearances,  a  weight  not 
exceeding  that  of  present  wooden  cars,  and  stiff,  strong  con- 
struction, which  would  operate  noiselessly,  and  be  satisfactory 
in  cold  and  hot  weather,  constituted  the  problem.  Because  of 
Jhe  low  roof  of  the  subway,  it  was  absolutely  necessary  to  use 
the  minimum  possible  depth  of  floor.  Because  the  car  must  be 
light  the  lack  of  floor  depth  could  not  be  met  by  increasing  the 
number  of  longitudinal  sills.  Therefore,  side  girders  were  used 
to  carry  the  load.    These  girders  are  of  V6-In.  plate,  with  special 


bulb  angles  in  the  form  of  belt  rails  forming  the  upper  flange, 
while  the  angie  side  silis  form  the  lower  flange.  One  of  the 
engravings  shows  the  framing,  without  the  side  plate  girders, 
supported  on  three  trucks.  Without  the  plates  in  place  the 
framing  deflects  considerably. 

Mr.  Gibbs  guaranteed  to  produce  a  steel  car  without  exceed- 
ing the  weight  of  the  wooden  cars,  which  were  illustrated  in 
this  journal  in  March,  1903,  page  95.  He  has  practically  done 
so,  but  found  it  necessary  to  depart  from  the  framing  of  the 
sample  fireproof  car  illustrated  in  March,  1904,  page  106.  That 
car  carried  the  load  chiefly  by  its  floor.  The  present  design  has  a 
light  superstructure  resting  in  a  structure  similar  to  that  of  a 
gondola  car,  with  plate  side  girders  carrying  the  load.  From  the 
floor  the  load  is  carried  to  the  side  by  means  of  cross  bearers 
and  diagonal  trusses,  and  incidentally  these  braces  support  the 
side  girders  laterally,  in  which  direction  they  are  weakest.  No 
truss  rods  are  used,  but.  obviously,  they  may  be  applied  if 
necessary  or  desirable.  One  of  these  cars  was  loaded  with  a 
full  standing  load  and  showed  a  deflection  of  1/32-in.  at  the 
centers  of  the  sides,  showing  great  stiffness. 

Some  wood,  about  680  lbs.,  has  been  used  in  these  cars,  be- 
cause of  a  delay  in  securing  other  material.  This  wood  is  all 
"flreproofed,"  and  In  100  additional  cars  recently  ordered  most 
of  it  is  to  be  replaced  by  aluminum  castings.    It  was  necessary 
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•I  I  lie  cars  with  a  comprehension  of  the  difficulties,  including 

!i"  short   time  allowed  for  the  design  and  construction,  coni- 

:i''ls  admiration  of  the  work  as  an  ensineering  undertaking. 

it   is  not,  difficult   to  Imild  a  passenper  car  of  metal  if  there 

ire  no   restrictions   of    weight    and   clearance.      The   problem 

vorked   out    liy   Mr.   (leorjie  (lihbs.   constilting   <»ngineer  of   li.e 

'ni<  rhoroujjh    Rapid   Tiansit    Railway,   as   Illustrated    in   these 

MSravinKs.  however,  meets  most    difficult    limitations  of  l)Oth 
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l'irt>proof  construction,  low  ttinnel  clearance?,  a  weight  not 
•  Xceeding  that  of  present  wooden  cars,  and  stiff,  strong  con- 
-f  met  ion.  wliith  would  operate  noiselessly,  and  be  satisfactory 
u  cold  and  hot  weather,  constituted  the  problem.  Because  of 
lie  low  roof  of  the  subway,  it  was  absolutely  necessary  to  use 
lie  minimum  possible  depth  of  floor.  Because  the  car  mtist  be 
'iilil  the  lack  of  floor  tb^'th  could  not  be  met  by  increasing  the 
lUmber  of  longitudinal  sills.  Therefore,  side  girders  were  used 
to  carry  the  load.    These  girders  are  of  l4-in.  plate,  with  special 


bulb  angles  in  the  form  of  belt  rails  forming  the  upfwr  flange, 
while  the  angie  side  sibs  form  the  lower  flange.  One  of  the 
engravings  shows  the  framing,  without  tlie  si<b*  plate  girders, 
supported  on  tliiee  trtnks.  Without  t=Ue  plates  in  jilaco  the 
framing  deflects  considerably.  ,       ..  >, 

Mr.  liiblrs  guaranteed  to  pioihu*-)!  steel  car  withwit  oxcpwI- 
ing  the  weight  of  the  wooden  cars,  which  were  illtisirate<l  in 
this  journal  in  .March,  Ifto:].  page  !♦.">.  Ife  has  practl<-ally  done 
so,  but  found  it  necessary  to  depart  front  the  framing  of  the 
sample  fireproof  car  illustrated  in  .March,  1;»<M.  page  lt96.  "That 
car  carried  the  load  chiefly  by  its  floor.  The  present  design  has  a 
light  superstriK  ture  resting  in  a  structure  similar  to  that  of  a 
g<m<Iola  car,  with  i>late  si<le  girders  <-anyiug  the  load.  From  the 
floor  the  Joad  is  carried  to  the  side  by  means  of  cross  bearers 
and  diagonal  trusses,  and  in<  identally  these  brat-es  stipporf  the 
side  girders  laterally,  in  which  direction  they  are  weakest.  No 
truss  rods  are  used.  but.  obviously,  they  may  be  applied  if 
necessary  or  desirable.  One  of  these  <ars  was  loaded  with  a 
full  standing  load  and  showed  a  <leflert ion  of  1  32  in  at  the 
centers  of  tlie  sides,  showing  great  stiffness. 

Some  wood,  abotit  •'•SO  lbs.,  has  l»een  used  in  ilies.    cars,  be 
cause  of  a  delay  in  securing  other  material.     This  wood  is  all 
"flreproofed,  ■  and  in  100  additional  oars  recently  ordered  most 
of  it  is  to  be  replaced  by  aluminum  castings     It  was  necessary 
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.  list'  liiiins  wliich  would  deaden  sound  and  resist  the  trans- 
lission  of  heat,  and  it  was  desirable  to  use  metallic  interior 
iiish  for  its  moral  effect  on  passengers  in  case  of  a  panic  in 
hich  a  fire  might  be  feared.    As  wide  a  departure  as  possible 
om  the  appearance  of  a  wooden  car  was  sought.    Aluminum 
as  decided  upon  because  of  its  lightness  and  permanence  of 
iiish,  and  about  900  lbs.  of  this  metal  is  used  in  each  car.  This 
aved  about  1,800  lbs.  in  weight  over  construction  requiring 
opper  or  steel. 
The  weight  of  one  of  the  new  car  bodies  is  34,000  lbs.    The 
iiotor  truck  weighs  12,240  lbs.,  and  the  trailer  truck  8,400  lbs. 
I'hese  metal  cars  are  all  equipped  with  motors,  each  car  having 
)ne  motor  truck  with  two  200  h.p.  motors,  which  are  either 
Westinghouse  No.  86  or  General  Electric  No.  64.    Local  trains 
ire  to  have\  5  cars,  3  of  which  will  be  motor  cars.      Express 
;  rains  will  have  8  cars,  5  of  which  are  motor  cars.    The  equip- 
ment will  consist  of  300  of  these  new  fireproof  motor  cars  and 
r.OO  of  the  wooden  cars  as  illustrated  in  March,  1903,  the  gen- 
eral proportion  of  motors  to  trailers  being  as  3  to  2.     AH  the 
cars  are  adapted  to  run  either  on  the  elevated  or  subway  lines, 
and  are  known  as  "interchangeable"  equipment.     The  wooden 
motor  cars  are  gradually  to  be  changed  to  trailers. 

GENERAL    DIMENSIONS.  .  ;'    .; 

length   over  body   corner  posts .... 41   ft.    %    In. 

L.-ngth  over  buffers    ,...»......,..,  w....  .51   ft.    2   ins. 

I>^iigth  over  draw  bars    .........'.'.'...''..'....  .51   ft.  5   ins. 

Width  over  side  sills 8  ft.  «j%    ins. 

Width    over    side    plates 8    ft.    7    ins. 

Width  over  sheathing    .>,.  ^..»i .  .,.i,,.v»i.. 8    ft.    7    ins. 

Width  over  eaves  of  upper  deck.  ,..;,.»>  ...•Wi.'.v*  .i..  ..'">  ft.  71-4  Ins. 
Width  over  taves   of  lower  deck. ...,  ^-^i .  ;.:.V, , ...  i,,* . . .  .8   ft.    8   ins. 

Width  over  window   sills ...V^.  .i,  •  *  *V^  ».';*...>-; .  .  .9  ft.    i^    in. 

Width    over    batteries ,..►.».■,;  *.,'.^^-l......»i ...  .8    ft.    7i/4    ins. 

Width  over  platform  floor ;■:. ; . .  .4  . .  .;'....:-;;.■*, 8  ft.  10  ins. 

Height  under  face  of  sill  to  top  of  plate.  ...'.".;  i'.'.i , 7   ft.   1   in. 

Height  under  face  of  center  sill  to  top  of  roof ,.':..'.  Cv  i.:;..i.  .8  ft.  9%  ins. 
Height  of  rail  to  top  of  truck  center  plate.  ........,.;*  .V. ..  .2  ft.   6  ins. 

Height  of  rail  to  under  face  of  side  sill i,,-.^'.  i  i^i ;.  .  .3  ft.   2%    ins. 

Height  of  rail  to  top  of  roof  (car  light) .12  ft.  Q  in. 

LIST    OF    PRINCIPAL    STEEL    MEMBERS. 

Side  sill  angles .V. ...;.. 5  x  3  x  %   in.,  12.8  lbs. 

Platform  end  sill   angles iixSVj  x  V2  in-,   15.3   lbs. 

Side  plate  angles    4  Vj  x  3  x  5-16   in.,    7.7    lbs. 

Carline  angles   1%  xl^A  x  3-lG  in.,   1.8  lbs. 

I'lirlin   angles    1%  x  IV2  x  %  in.,  13  lbs. 

Cross  truss,   horizontal   angles    4x3x%    in.,    8.5   lbs. 

Cross  truss,  diagonal 4V->  x  3  x  5-16  in.,   7.7   lbs. 

Window  sill  angles    1 V..  x  H,^  x  3-16   in.,   1.8  lbs. 

Wainscot    furring    angle    .......  i. ..„...,...  .2  x  1%  x  3-16    in.,    2.1    lbs. 

Ipper  deck  eaves  angle  ...<:i:...V. ,  i.ViVvi.- V%  x  IVa  x  3-16  in.,  1.8  lbs. 
I'-Joor  support  angles  ...:.'.;  •.'.■.•  «.'.V;.(i'i.,..  *.  1  •/>  x  1%  x  %  in.,  3.4  lbs. 
I-Moor  support  angles. ..  .i,-.;'. -.si i4'.U:■'.^...l'/^  x  1^4x3-16  in.,   1.5   lbs. 

Melt    rails    (bulb    angles)............ 41/^x2%    in.,   special 

('-enter   sill   T   beams .i. .; 6   ins.,   17.25   lbs. 

Itody  end  sill  channels.  ....  .;.i ,...4x121-32   in.,   6.25   lbs. 

Hody  end  sill  channels  .;>..;...*..:,,,».....  3  x  1  39-64  in.,  6.0  lbs. 
Mody  end   post  channels. .-,  .•iJi'Vvi  .'-.»:»'.'»..•.....  .6  x  1.92  in.,  8.0  lbs. 

'Jinele    post    T v*  ..-..'. .,  . . . . ; . ;-  . ; .  .3  X  3  x  ^4    in.,    special 

Cross   truss   T.  ...,.,....;.........  ^  ...i-. 4x4   in.,   10.9   lbs. 

IMatforra   floor   T*. . v .^ 2  x  2  x  %  in.,  4.4  lbs. 

The  side  sills  are  steel  angles,  the  center  sills,  I  beams  and 
the  platform  end  sills,  steel  angles.  The  longitudinal  sills  are 
continuous  the  full  length  of  the  car,  and  are  secured  to  the 
platform  and  sill  by  cast  steel  brackets  and  a  steel  anti- 
lelescoping  plate  under  the  sills  and  riveted  to  them.  The 
body  end  sills  are  steel  channels,  secured  by  brackets  to  the 
side  and  center  sills.  The  buffer  beam  is  white  oak.  The  body 
bolsters  and  short  draw  bar  bolsters  are  clearly  shown  in  the 
detail  engravings.  This  portion  of  the  design  has  been  care- 
fully developed  through  experience  with  cars  now  running  on 
the  New  York  elevated  lines. 

The  flooring  constituted  a  specially  difficult  problem.  Its 
construction  in  three  stages  is  illustrated  from  photographs. 
It  begins  with  galvanized  corrugated  sheet  iron  of  No.  22  B.  & 
S.  gauge,  laid  across  the  longitudinal  sills  and  secured  to  floor 
angles  by  rivets.  Clips  are  provided  in  the  corrugated  plates 
to  hold  tfie  "monolith"  fireproof  floor,  which  is  finished  smooth 
on  top.  "Monolith"  is  a,  composition  extensively  used  by  the 
Pullman  Company,  made  in  proportions  of  5^^  gals,  "monolith," 
%  lb.  raw  sienna,  1/5  lb.  burnt  umber,  1/5  lb.  Tuscan  red,  and 
37H  lbs.  "monolith"  cement,  all  mixed  with  sufficient  hardwood 
sawdust  to  give  the  material  the  consistency  of  mortar.  This 
flooring  is  covered  with  ash  strips  for  a  wearing  surface.  The 
platform  floors,  of  %-\n.  steel  plate,  are  covered  with  rubber 
matting,  cemented,  and  also  secured  by  large-headed  bolts. 

The  outside  roof  is  of  "composite"  board  covered  with  can- 
vas, and  painted.    It  is  fitted  with  copper  flushing  at  the  eaves. 


This  is  secured  to  carline  fillers  <»C  fireproofed  ash,  which  are 
bolted  to  the  carlines.  Composite  board  lining  is  secured  to  the 
under  sides  of  these  carline  fillers,  and  to  the  composite  board 
the  final  aluminum  head-lining  is  cemented.  The  aluminum 
has  a  scratch  brush  finish,  giving  it  a  frosted  appearance.  The 
aluminum  moulding  for  the  center  light  wiies  finishes  over  the 
joints  in  the  plates  of  the  head  lining.  Composite  board  is  a 
paper  pulp  made  into  a  very  light  and  strong  material,  whit  h 
will  not  burn  and  has  the  properties  of  deadening  sound  and 
resisting  heat  conduction. 

In  the  sections  showing  the  window  posts  the  latest  develop- 
ment of  the  design  is  illustrated.  This  employs  no  wood  ex- 
cept that  of  the  window  sash  itself.  Both  single  and  double 
posts  are  shown.    A  T  is  used  for  the  single  post,  with  alum- 
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MOTOR  TRtTCK. — NEW    YOKK    SCBWAV   C.\RS. 

inum  castings  fitting  the  flanges,  forming  spacing  between  the 
sash  and  furnishing  window  stops  and  filling  pieces.  Outside, 
the  posts  finish  with  pressed  steel  in  channel  form,  and  inside 
the  car  the  post  finish  is  l^-in.  aluminum  plate  over  3/16-in. 
composite  board.  A  similar  construction  is  used  in  the  double 
posts,  where  two  angles  take  the  place  of  the  T.  In  the  first 
cars  of  the  present  order  the  window  post  construction  involved 
fireproofed  wood  fillers,  which  have  now  given  place  to  the 
aluminum  castings.  All  interior  mouldings  and  casings  for 
the  light  wires  are  of  aluminum. 

Pressed  steel  and  angles  are  used  for  the  frames  of  the  trans- 
verse seats,  and  the  supports  of  the  longitudinal   seats   are 
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l)iarkets  from  the  sides  of  the  car  and  the  heater  panels.    The  four  sides;   the  end  frames  are  steel  channels,  as  are  also  i 

seats  themselves  are  of  rattan  on  frames  of  pressed  steel.    The  transoms,  the  construction  being  shown  in  the  drawings.    T 

lower  window  sashes  are  stationary  and  the  upper  sashes  drop  bolsters  are  of  cast  steel,  with  separate  center  plates  and  si 

when  it  is  necessary  to  oi>en  the  windows.    The  end  doors  are  bearings,  and  are  hung  on  links.     Steel  castings  are  used  l 

double,  and  the  side  doors  of  the  vestil)ules  are  of  the  Gibbs  the  motor  suspension,  for  brake  hanger  brackets,  spring  cai 

sliding  pattern.    Cabs  for  the  motormen  are  formed  by  the  end  spring  seats  and  brake  lever  guides.     Pennsylvania  Railro; 

doors  of  the  vestibules,  which  may  be  swung  to  enclose  the  con-  specifications  are  required  for  the  axles.     The  trailer  truci 

troller  and  brake  devices,  placed  in  another  position  to  form  a  have  wrought  iron  frames  and  sandwich  bolsters, 
compartment  for  the  motorman,  or  made  to  close  the  passage  These  motor  trucks  are  very  heavy  and  strong;  they  are    i 

between  the  cars.    Each  car  has  26  10  c.p.  incandescent  lamps  fact,  the  heaviest  and  most  powerful  thus  far  used  under  sm 

arranged  in  three  rows  with  10  lamps  on  each  side  and  6  in  the  equipment.     The   engraving   illustrates   the   construction    b-. 

center  of  the  roof.    With  the  reflection  from  the  frosted  surface  does  not  show  the  motors,  neither  does  it  convey  any  idea  . 

of  the  aluminum  headlining  the  lighting  is  exceedingly  effect-  the  compactness  of  the  design  as  a  whole.    In  order  to  facil, 

ive.    Each  car  seats  52  persons  in  36  longitudinal  and  16  cross  tate  the  removal  of  wheels  the  outer  pedestal  is  arranged  to  b 

easily   removed.     These  trucks  have  been   most  carefully  d* 

MOTOR  TRUCKS.  signed,  as  the  very  large  size  of  the  axles  will  Indicate. 
In  the  following  table  the  chief  dimensions  of  the  motor  These  cars  are  fitted  with  Westinghouse  automatic  air  brakP 

trucks  are  given:  throughout,  and  the  motor  cars  are  fitted  with  Westinghou.'v 

MOTOR  TRUCKS.  motor  compressors  and  electric  pump  governors,  in  accordam 

Dfs"tance' between  backV  of  when'  flanges; '.'.'.'.'.'.'.'.'.'.'.'.'.'.  .4  ft".  5%  Ins!  ^ith  the  Standard  of  the  Interborough  Rapid  Transit  Compan> 

Height  of  center  plate  above  rail  with  ear  body  loaded  with  15,000  lbs.  The  brake  cylinders  and  auxiliary  reservoirs  are  of  the  coni 

Wheel  base  6  ft.  8  ins!  bined  type,  but  differ  from  those  ordinarily  employed  on  stean 

w^i^ht  o[  r;  mo^oT o^ tr'a^sor.  ^T': : : : : : : : : : : : ; : : : :  ?S  lbs:  railway  cars  in  that  the  auxiliary  is  arranged  so  that  the  tripl. 

TonKue  of  one  motor  on  truck  transom 3,000  lbs.  valve  is  mounted  on  the  Side  instead  of  the  end.     The  brak- 

Side  frames,   wrought   iron,   forged 2V>   x  4   Ins. 

End  frames  5-in.  channel  section 115  lbs.  per  ft.  cylinders  are  also  fitted  With  the  American  automatic  slack  aii 

(vS^^'?an;om••l•o:in.•;•han„ei•sec«on.V.•.V.■.•.•.•.•.•.•*^^^^^^^^  lll^n.  J^^^er  of  the  attached  type.     Each  motor  car  is  provided  with 

Truck  bolster  cast  steel  the  Westinghouse  multiple  electric  pump  governor  valve,  a  new 

Equalizing   bars,    wrought    iron l>4x6Va    Jns.  j       :        ^r.    ..    j  -.u    .i.  •.      i:        x,    i 

Center    plate    east    steel  device  that  does  away  with  the  necessity  for  balance  wire  and 

Bolste^r  ''sp?ings*'^emjtic '^!'". ." .'   ..■■..■.■.■:■■:■.:■ .' .' ." .' .' .' .' ' .' ' .' .'  ^  30  Ills'  J"™Per  connections  through  the  train  in  order  to  make  all  th.- 

Equalizer    spring-*,    outside    dimensions 4%xlVj    Ins.  pump  governors  cut  in  at  the  same  time  for  the  purpose  of 

Wheels,  cast  steel,  spoke  center,  steel  tired 3%   Ins.  ...  j   j     ^    -t.    x.         -.1.1.  ^t. 

Tires.  M.  c.  B.  tread 2%  x  5'/4  ins.  equalizing  and  distributing  the  load  on  the  motor  compressors 

Axles,  journals   . 5x9  ins.  through  the  train.    With  this  equipment  but  one  hose  connec- 

Axles,  diameter  at  center   b*4    'is.  "  -»     *- 

Journal  boxes  malleable  Iron  tion  is  made  between  the  cars,  in  addition  to  the  train  pipe 

These  trucks  have  wrought  iron  side  frames,  machined  on  which  is  always  used. 


SIX-COUPLED  PASSENGER    LOCOMOTIVE. 


BOSTON    &    MAl.NK   BAII.IIOAD. 


The  Boston  &  Maine  has  received  new  passenger  locomotives 
of  the  4 — 6 — 0  type  from  the  Schenectady  works  of  the  Amer- 
ican Locomotive  Company,  which  have  been  giving  excellent 
satisfaction  during  the  rush  of  business  to  the  seashore  and 
mountains  of  the  past  summer.  They  have  moderately  wiue 
fireboxes,  and  the  chief  interest  in  the  design  centers  in  the 
fact  that  this  is  the  first  example  of  the  use  of  wide  grates  over 
72-in.  wheels  by  these  builders.  By  bending  the  mud  ring,  a 
fairly  deep  throat  sheet  is  obtained.  These  engines  have  piston 
valves  with  inside  admission  and  direct  valve  motion.  While 
the  boiler  appears  to  be  high,  its  center  is  but  9  ft.  5  ins.  above 
the  rails,  the  diameter  of  the  first  ring  being  6t)%  ins.  In  this 
journal  for  October,  19(M(,  page  312,  a  wide  firebox  engine  on 
the  Lehigh  Valley  having  this  wheel  arrangement  was  illus- 
trated, the  driving  wheels  being  also  72  ins.  in  diameter,  in 
this  case  the  center  of  the  boiler  was  9  ft.  2  ins.  above  the  rails. 
In  the  following  table  the  most  important  dimensions  of  the 
Boston  &  Maine  locomotives  are  presented: 

RR.SKKAL,     ItlMKNSIONS. 

(iauge    .  .  .  .,-. .  k  J ...  1.. .  i ».  i ..i 4    ft.    8  Vj  Ins. 

Fuel     .'. .  .-.'•  . . . .  -'.  .... .' bituminous  coal 

Weight    in    working    order    171.000  lbs. 

Weight    on    drivers     l.lO.OOo  lbs. 

Weight   engine    and    tender    in    working   order 282,400  lbs. 

Wheel    base,    driving    15    ft.    10  ins. 

Wheel    base,    rigid    15    ft.    10  ins. 

Wheel   base,    total    26   ft.   10  ins. 

Wheel  base,   total  engine  and  tender 54   ft.   G%  ins. 

CVLl.NDEHS. 

Diameter   of   cylinders    20    Ins. 

Stroke   of   piston 26    ins. 

Horizontal    thickness   of   piston 5%    Ins. 

Diameter  of   piston    rod    3 1/5    ins. 

Kind    of  piston    packing cast   steel 

Kind  of  piston    rod   packing    U.    S.    Metallic 

VALVES. 

Kind  of  slide  valves    piston  type 

Greatest  travel  of  slide  valves   5 Vi   Ins. 


Outside    lap    of    slide    valves    1    in. 

Inside  clearance  of  slide  valves \^   in. 

Lead  of  valves  in  full  gear, 

line  and  line  in  full  gear  14   inch  lead  at  6  ins.  cut  off  For'd  motion 
Kind  of  valve  stem  packing   U.  S.  Metallit: 

WHKKI.S,    ETC. 

Number    of    driving    wheels G 

Diameter  of  driving  wheels  outside  of  tire 72   ins. 

Material   of  driving   wheel,    centers cast   steel 

Thickness  of  tire 3   ins. 

Driving  box  material    cast   steel 

Diameter  and  length  of  driving  journals 9   ins.  dia.  by  12  Ins. 

Diameter  and  length  of  crank  pin  journals 6  ins.  dia.  by  6  Vis   *ns. 

Diameter  and  length  of  main   crank  pin  Journals, 

(main  side,  6%  ins.  by  4%   ins.),  F  &  B  4V^  ins.  dia.  by  4  ins. 

Engine  truck,   kind swing  motion 

Engine    truck ;    journals 6    ins.    dia.    by    10    ins. 

Diameter  of   engine    truck   wheels 33    ins, 

BOIL£B. 

Style    extended    wagon    top,    radial    stay 

Outside    diameter    of    first    ring 66%     ins. 

Working   pressure    200    lbs. 

Thickness   of   plates   in    barrel    and   outside   of   firebox, 

.       I    11-16  in.  23-.S2  in.   %   in..  %  in.,  9-16  in. 

Fire   box,    length Iu2  %    ins. 

Fire    box,    width     65  %     ins. 

Fire   box,   depth front.    72  13-32    Ins.,   back,    515-32   ins. 

Fire  box  plates,  thickness,   sides, 

%  in.,  back,  %  In.,  crown  %  in.,  tube  sheet  %  I". 

Fire  box,  water  space 4  ins.  front,  4  ins.  sides,  4  ins.  back 

Fire    box.    crown    staying    radial 

Fire  b<ix,   stay  bolts Ulster  special   iron 

Tubes,     number 336 

Tubes,    diameter    ..^....,... 2    ins. 

Tubes,     length     over     tube     sheets ;V!v».^  •  •♦  •  •  •  •  i-'i'/i     ^'• 

Fire   brick,   supported   on .water   tubes 

Heating  surface,  tubes   2631.6  sq.  ft. 

Heating  surface,   water  tubes    27.3  sq.    ft. 

Heating  surface,  fire  l)ox 159.0  sq.   f. 

Heating   surface,    total 2SI8.5    sq.    ft. 

<>rate  surface    44  sq.   ft- 

Grate,  style rocking,   in   4  sections 

Ash   pan,   style    se<-tional,  steel   plate 

Exhaust    pipes    single 

Exhaust  nozzles    4%    ins.,   4%    Ins.  and  5   ins.  diameter 

Smoke  stack,   inside   diameter    16   ins. 

Smoke  stack,  top  above  rail   14  ft.  3  11-16  ins. 

TENDER. 

Style     water    bottom 

Weight,    empty    48,800    lbs. 

Wheels,    number     8 

Wheels,    diameter    36    ins. 

Journals,  diameter  and  length 5  Ins.  diameter  by  9  ins. 

Wheel  base 17   ft.  4   inn. 

Tender  frame    4-lO-in.    channels 

Tender  trucks    Fox  pressed  steel,   floating  bolster  type 

Water  capacity    . .' 5,000    U.    S.   gallons 

Coal    capacity    10    tons 
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IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 


Bditokial  Corrkspondenck. 


Oxford,  England. 

To  give  a  fair  impression  of  the  shop  practice  of  a  foreign 

lilway  from  such  brief  visits  as  I  was  able  to  make  is  not  alto- 

r>ther  easy.     I  did  not  see  all  the  shops,  but  found  a  contrast 

etween  the  best  and  the  worst  quite  as  marked  as  we  have  at 

•ome. 

The  railroad  shops  of  England  do  not  present  many  features 
xhich  we  would  wish  to  adopt.    Many  of  them  are  old  and  are 
nil  of  time-honored  machinery,  with  some  good  machine  tools. 
The  shafting  speed  appears  to  be  low,  but  those  who  conducted 
he  writer  about  usually  did  not  know  the  speeds.    Concentra- 
ion  of  an  enormous  amount  of  work  in  a  single  shop  plant  is 
!he  rule,  and  this  leads  to  an  aggregation,  growing  by  accre- 
lion,  scattered  over  a  large  area,  and  exceedingly  difficult  to 
supervise.     No  one  seems  to  worry  about  shop  matters,  and  in 
hut  a  single  case  could  the  output  of  the  shop  be  stated  without 
having  the  figures  looked  up.    A  plant  sufficient  for  completely 
maintaining  3,000  locomotives,  building,  say,  75  per  year,  and 
doing  a  vast  amount  of  manufacturing,   presents   a  problem 
which  no  railroad  on  our  side  of  the  water  would  dare  under- 
take. 

Altoona  presents  a  very  great  contrast  to  most  of  the  large 
])lants  here.    As  shops  increase  in  size  it  becomes  very  difficult 


and  are  finished  outside  by  the  milling;  cutters.  Crank  axles 
have  for  years  been  cut  out  of  the  solid  by  rotary  planers,  which 
are  really  milling  machines  with  discs  about  24  ins.  in  diameter 
having  inserted  teeth. 

This  portion  of  the  correspondence  is  being  written  on  a  fast 
train  on  one  of  the  best  railroads  in  Scotland.  The  "carriage 
shakes  and  trembles  enough  to  entitle  the  writer  to  absolution 
for  all  the  deficiencies  of  the  letter.  If  those  who  have  nothing 
but  unqualified  praise  for  British  track  would  put  it  to  the  test 
of  writing  upon  a  pad  held  on  the  knee  they  would  come  nearer 
telling  the  truth  about  it.  I  say,  and  say  again,  that  English 
track  is  not  as  good  as  our  best.  The  cars  are  apt  to  have  a 
quick  side  motion. 

Attempts  to  ascertain  cutting  speeds  of  tire  lathes  and  other 
machines  were  not  satisfactory.  One  thing  quite  noticeable  is 
the  heavy  character  of  the  new  English  machinery  seen  in 
various  shops.  There  seems  to  be  plenty  of  metal  about  them. 
While  some  progress  has  been  made  in  the  application  of  elec- 
tric power  transmission,  there  is  nothing  approaching  our  best 
examples  of  this.  At  Swindon  the  new  machine  shop  is  elec- 
trically-driven, and  the  generators  are  driven  by  three  West- 
inghouse  gas  engines,  the  gas  being  made  at  the  works,  and  is 
used  throughout  for  lighting.  Gas  is  frequently  used  for 
furnaces.  At  Crewe  gas  producers  are  distributed  about  the 
works,  and  furnaces  are  fired  with  gas,  made  from  bituminous 
coal. 

Very  few  boring  mills  are  used  here,  though  their  value  is 
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to  provide  facilities  for  handling  material.  Here  the  locomotive 
parts,  except  the  boilers,  are  all  light,  and  while  cranes  are 
sometimes  provided  for  wheeling  engines  and  for  placing  them 
in  the  erecting  shops,  they  are  not  used  as  we  use  them  for 
transporting  heavy  parts. 

Piecework  is  quite  common  in  England.  Upon  asking  whether 
prices  are  not  sometimes  changed,  the  astonishing  reply  was: 
"Oh,  yes;  we  change  the  prices  whenever  the  men  make  IVs 
times  their  day  rates."  This  fully  explained  the  "navy  yard" 
pace  of  the  shop  men.  The  speed  limit  is  set  by  the  employers, 
and  it  is  no  wonder  that  repairs  are  extravagantly  expensive, 
as  figures,  which  I  hope  to  secure  permission  to  print,  will  show. 

The  extensive  development  of  the  use  of  milling  machines  at 
Crewe  has  been  mentioned  in  these  notes,  and  is  worth  mention- 
ing again.  So  many  milling  cutters  are  used  as  to  require  a 
sood  sized  tool  room  force  to  make  and  maintain  the  cutters. 
It  has  already  been  stated  that  no  new  planers  are  bought  for 
these  shops.  Planers  are  <le<-idedly  taking  a  back  seat  in  favor 
of  milling  machines.  1  must  again  mention  the  piles  of  main 
and  side  rods  milled  on  profile  milling  machines  by  aid  of  form 
ers.  Main  rods  for  Joy  valve  gear  are  made  with  a  boss  at  the 
center,  formed  by  means  of  a  separate  piece  bolted  on  top  of 
the  former.  Valves  are  finished  complete  by  special  milling 
cutters.  These  also  cut  the  grooves  at  the  top  of  the  valves  for 
the  valve  packing.  By  keeping  these  cutters  up  to  standard 
gauges  absolute  interchangeability  of  valves  is  secured.  Side 
and  main  rods  are  completely  finished  at  Crewe  by  milling  ma- 
chines, and  they  are  ready  for  the  engines.  Oil  cups  on  rod 
ends  are  made  rectangular  in  section  the  full  width  of  the  rods. 


beginning  to  be  appreciated,  and  there  is  no  question  of  tlie 
superiority  of  our  lathes  to  those  in  common  use.  Wheel 
lathes  are  rather  light,  and  it  is  evident  that  they  will  not 
stand  heavy  feeds  and  fast  cutting  without  chattering.  Crank 
axles  take  up  an  enormous  lot  of  room  in  English  shops.  It 
is  by  no  means  unusual  to  see  a  string  of  eight  or  ten  big  lathes 
working  on  them  and  occupying  the  full  length  of  one  side  of 
a  long  machine  shop. 

Only  in  the  case  of  the  new  shop  at  Swin(Ton  are  the  ma- 
chines in  anything  like  as  close  proximity  to  the  erecting  shop 
as  in  our  recent  practice.  In  the  older  shops  there  is  almost 
always  a  brick  wall  between  the  machines  and  the  engines, 
with  an  ociasional  gangway  between.  With  longitudinal  tracks 
in  such  shops,  and  these  at  close  centers,  it  is  not  convenient 
to  handle  material. 

Good  boilermakers  must  be  plentiful  here,  for  the  work  in 
the  boiler  shops  merits  admiration.  Careful  fitting  with  all 
holes  drilled  is  the  rule.  Flanging  is  invariably  done  by  hy- 
draulic presses  and  the  boilers  ai-e  designed  specially  for  the 
use  of  dies.  The  relations  betweeen  the  shops  and  the  drafting 
room  are  diretl  and  everywhere  dearly  apparent.  One  boiler 
design  is  made  to  serve  several  standard  classes  of  engines. 
This  has  been  carried  out  to  an  admirable  extent  on  the  Great 
Western.  Some  beautiful  work  in  copper  fireboxes  with  cop- 
per stay  bolts  was  seen  at  Crewe.  In  riveting  staybolts  at 
Crewe  a  pneumatic  hammer  is  used.  It  is  held  in  a  conical 
casing  in  such  a  way  as  to  give  a  smooth  conical  head,  being 
guided  as  it  revolved  about  the  rivet.  With  this  machine  all 
the  heads  are  as  perfectly  uniform  as  if  headed  in  a  die.    The 
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fiiiisliHd  firebox  was  a  feast  for  Ihe  eyes.  The  front  ends  of 
liilws  are  not  beaded  over  as  we  l)ead  them,  but  are  left  after 
expanding.  At  Crewe  steel  ferrules  are  used  at  the  firebox 
ends.  Leaky  tubes  are  not  a  serious  source  of  trouble  here. 
Most  of  the  engines  are  not  worked  hard  enough  to  make  any- 
thing leak,  but  the  engines  which  are  worked  hard  are  most 
carefully  fixed  to  prevent  cold  air  from  reaching  the  tube  ends, 
as  explained  in  commenting  upon  the  new  Caledonian  4 — 6 — 0 
engines. 

An  admirable  provision  is  made  for  the  maintenance  of 
rolling  stock  by  setting  aside  each  year  a  definite  amount  in  a 
fund  which  is  available  for  this  work,  and  is  Increased  from 
time  to  time  with  the  increase  in  the  amount  and  capacity  of 
equipment.  This  practically  provides  a  depreciation  fund  for 
kepj)ing  the  rolling  sto<k  up  to  a  uniform  condition  of  efliciency. 

G.  M.  B. 
(To  be  continued.) 


NEW  LOCOMOTIVE  AND  CAR  SHOPS. 
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BLACKSMITH  SHOP  EQUIPMENT. 


The  construction  of  the  blacksmith  shop  building  was  con- 
sidered in  the  January  issue  of  this  journal,  page  24.  The  ar- 
rangement of  the  equipment,  shown  in  Fig.  L  was  very  care- 
fully worked  out  by  the  master  blacksmith.  Mr.  A.  W.  McCaslin. 
The  double  forges  extend  along  one  side  of  the  shop,  with  their 
centers  about  15  ft.  apart  and  about  15  ft.  from  the  wall,  and 
are  placed  at  an  angle  of  45  degs.  with  the  side  wall.  Double 
forges  placed  thus  are  economical  as  concerns  floor  space,  and 
are  adapted  to  all  classes  of  work  except  for  locomotive  frames 
(which  are  handled  at  the  large  fires  on  the  other  side  of  the 
shop),  and  for  furnace  work.  The  foreman  sitting  at  his  desk 
in  the  office,  which  is  liberally  supplied  with  glass  windows, 
ran  see  praitically  everything  that  is  being  done  in  the  shop. 


of  the  shop  is  used  for  storing  dies  and  material.    The  maleri 
racks  for  bar  stock  are  painted  different  colors  to  facillia 
keeping  the  various  grades  of  material  in  their  proper  plact 
A  trolley  with  an  air  hoist  is  provided  for  unloading  heav 
material.     A  No.  10  Sturtevant  steel  pressure  blower,  with 
pulley  on  one  side  only  driven  by  a  45  h.p.  motor,  and  t! 
water-closets  are  placed  above  the  wash  and  locker  room.    Tl 
main  blast  pipe  passes  overhead  from  the  fan  and  vertical  piji- 
branch  off  to  the  forges.     The  large  blast  pipe  is  fitted  wii 
safety  valves  near  each  end  to  prevent  damage  in  case  of  a. 
explosion  of  gases. 

The  double  forges  (see  Figs.  2  and  3)  are  of  cast  iron,  ai 
very  compact,  complete  and  durable,  and  while  the  first  cost  . 
somewhat  greater  than  for  the  ordinary  forge,  will  requii 
no  repairs  and  will  last  as  long  as  the  shop.    A  cellar,  12  in 
deep,  extends  under  the  entire  forge,  with  the  end  inclined  an 
projecting  2  ft.  beyond  the  end  of  the  forge.    About  two  day 
supply  of  coal  is  kept  in  the  cavity  under  the  center  of  tli 
forge,  while  the  coke  is  kept  in  the  ends  which  are  partitioned 
off  from  the  center,  and  are  divided  by  a  removable  partition  a 
the  middle  into  two  parts,  one  for  soft  and  one  for  hard  coki 
This  does  away  with  the  usual  coal  and  coke  boxes,  and  allow- 
free  access  to  the  forge  from  both  the  sides  and  the  end.    Tli' 
outer  end  of  the  top  of  the  forge  is  partitioned  off  to  hold  th< 
good  slack  left  when  tearing  down  the  fire.    The  space  between 
the  backs  of  the  two  forges  is  occupied  by  tae  blast  valves  an<i 
by  shelves  for  holding  small  tools.     The  hood  and  the  piect- 
which  connects  it  to  the  blast  pipe  are  of  cast  iron.    The  forges 
were  designed  and  patented  by  Mr.  McCaslin,  and  are  mauii 
factured  by  the  Monessen  Foundry  and  Machine  Company,  of 
Monessen,  Pa. 

The  rather  high  blast  pressure  of  14  ozs.  is  used,  and  th*' 
advantage  of  this  can  best  be  explained  by  quoting  from  a  paper 
on  "The  Ideal  Blacksmith  Shop,"  read  by  Mr.  McCaslin  before 
the  recent  Railroad  Master  Blacksmiths'  convention.  "The 
writer,  through  experience,  has  determined  to  his  own  satis 
faction  that  any  volume  that  will  fully  supply  each  forge  with 


via.  1. — nr^cKSMiTH  shop  latoit. — mckees  rocks  shops. 


A  carefully  arranged  system  of  single  jib  cranes  serve  the 
steam  hammers,  and  a  double  jib  crane,  No.  5,  serves  two  of  the 
forge  fires  used  f«)r  heavy  work.  Three  steam  hammers  are 
provided;  a  4.(»00-lb.  and  a  ♦WMi-lb.,  made  by  the  Chambersburg 
Engineering  Company,  and  a  l.Hio-lb.,  made  by  Bement,  Miles 
&  Co.  Two  large  circular  firts  near  cranes  Nos.  1  and  3  are 
used  for  lieatlng  heavy  work  for  the  4,000-lb.  hammer.  Two 
small  coke  furnaces  are  built  in  the  double  forge  to  the  left  of 
the  small  bull-dozer,  and  are  used  to  heat  small  and  short  work 
for  the  bull-dozers.  The  pneumatic  bull-dozers,  a  20-ton  and  a 
100-ton,  were  designed  by  Mr.  McCaslin  and  built  at  the  shops, 
and  are  used  for  forging  anything  from  a  bolt  head  or  hand- 
hold to  a  wrecking  chain  hook  or  heavy  arch  bar.  The  furnaces 
between  the  bull-dozers  are  used  for  case-hardening  and  for 
heating  heavy  material,  a  trolley  extending  from  this  point 
to  the  large  steam  hammers.  The  large  punch  and  shear  is  a 
Hilles  &  Jones  No.  4,  motor  driven.    Half  of  the  opposite  side 


a  constant  pressure  from  14  to  Ifi  ozs.  through  an  upright 
opening  in  the  tuyere  equal  in  area  to  2  or  2V^  sq.  ins.  is  about 
the  proper  thing  for  railroad  smith  shops,  not  onl.y  in  volume 
but  in  pressure  as  well.  Seven  ounces  of  blast  pressure,  no 
matter  what  the  volume,  will  not  heat  iron  as  rapidly  as  the 
iron  will  absorb  heat,  consequently  with  that  pressure  we  do 
not  get  a  maximum  output,  while  with  14  to  10  ozs.,  regu- 
lated to  suit  conditions  and  requirements,  every  heat  unit  up 
to  the  limit  of  absorption  in  the  iron  can  be  utilized,  and  the 
earnings  of  the  employer,  also  the  piece  worker,  increased,  and 
the  worry  of  the  honest  day  worker  through  the  change  from 
unfavorable  to  favorable  conditions  greatly  lessened.  For  or- 
dinary work  in  the  railway  smith  shop  the  tuyere  should  be  at 
least  10  ins.  below  the  top  of  the  forge.  With  this  depth 
and  the  fire  prepared  with  fine  wet  slack  well  tamped 
around  a  stake  the  fire  will,  with  possibly  the  throwing  out 
now  and  then  of  a  small  clinker,  last  from  7  o'clock  a.  m.  until 
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Ktn,  ainl  the  slag  and  t-linkers  do  not  drop  down  and  clog  it 
^  they  will  at  a  less  depth;  besides,  we  have  a  body  of  fuel 
•  low  the  iron  sufRtient  to  produce  and  continue  to  produce  the 
•«-essary  heat  for  the  best  results,  and  lessen  the  demand  for  a 
.'W  fire  at  9.30  a.  m.  and  3.30  p.  m."  •;.•.•  •■  . 
The  anvils  are  placed  on  portable  cast  iron  stands  so  that  the 
riilh  ran  shift  or  turn  the  anvil  to  suit  his  work.  Continuous 
rought  iron  brackets  or  supports  are  placed  along  the  side 
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and  for  the  car  department,  which  takes  care  of  over  12,000 
cars.  While  it  may  appear  small  for  this  amount  of  work,  yet, 
due  to  the  way  the  work  is  handled  and  to  the  labor  and  time- 
saving  devices  which  have  been  introduced,  the  number  of  work- 
men employed  has  increase<l  very  little  over  what  it  was  ten 
years  ago,  although  the  amount  of  work  has  iiu-reased  several 
times.  The  shop  is  not  equippe<I  for  making  bolts  on  a  large 
scale.       ;:••■'•;"'  -'  ' 


EFFECTIVE  USE   OF  "THE    AMERICAN  ENGINEER/ 


A  well  known  su|)erintendent  of  motive  power  sent  to  the 
editor  of  this  journal  a  «opy  of  a  letter  written  by  him  to  four 
of  his  subordinate  officials,  whiih  reads  as  follows: 

"I  am  mailing  you  a  copy  of  the  Amkbic.^n  Ex»;i.Nh>;K  .%ni» 
Raii.ko.xu  Joubxal  which  contains  some  marked  articles  which 


FIC.   3. — CAST  IKOX   DOUBLE  FORCES. 


FIG.    4. — DROP   FIRE   FOR   LOCOMOTIVE   FRAMES. 


FIG.    2. — BLACKSMITH    SHOP. — MC    KEES    ROCKS    SHOPS. 


wall  nearest  thfe  forges  to  hold  the  tools.  The  water  tubs  are 
made  of  cast  iron,  and  are  let  down  nearly  level  with  the  floor- 
line  In  Fig.  4  is  shown  a  unique  forge,  designed  by  Mr. 
McCaslin,  for  heating  locomotive  frames.  With  an  ordinary 
forge  it  is  necessary  to  either  raise  the  heavy  frame  out  of  the 
tire  or  to  swing  it  to  one  side,  and  thus  disarrange  the  fire  so 
that  it  is  necessary  to  build  it  up  again  before  another  heat  can 
l)e  taken.  With  this  special  forge  it  is  only  necessary  to  shut  off 
the  blast,  disconnect  the  pipe  by  means  of  a  slip  joint  and  raise 
the  large  counterweights,  which  causes  the  fire  to  drop  12  ins., 
the  box  being  guided  by  the  upright  posts,  which  fit  in  slides 
on  the  ends  of  the  box.  This  leaves  the  fire  in  good  condition, 
ready  for  another  heat. 

One  very  noticeable  feature  of  the  shop  is  the  good  light  and 
the  entire  absence  of  smoke  or  gas.  The  stacks  from  the  forges 
are  about  22  ins.  in  diameter  at  the  hood,  extend  12  or  15  ft. 
above  the  roof  and  create  such  a  strong  draft  that  the  smoke 
is  all  carried  off. 

This  shop  does  all  the  smith  work  for  the  locomotive  depart- 
ment, which  is  at  present  repairing  about  17  engines  per  month, 


I  would  like  you  to  read.  Please  study  parti<ularly  the  article 
by  Mr.  Jacobs  on  page  333,  on  the  subject  of  High  Speed  Steel 
in  Railroad  Shops.  It  appears  to  me  that  every  one  else  is 
doing  better  with  high-speed  steel  than  we  are,  and  I  think 
there  should  be  a  general  speedingi  up  of  all  our  tools  where 
high-speed  steel  is  used. 

"The  article  on  page  331,  entitled  Piece  Work,  by  Mr.  L.  G. 
Parish,  will  also  interest  you.  It  contains  important  sugges- 
tions which  you  should  note. 

"I  would  also  like  to  c-all  your  attention  to  the  marked  article 
on  Blue  Heat  in  Boiler  Plates,  on  page  349.  Please  arrange  to 
make  a  test  and  advise  me  what  results  you  obtain  by  follow- 
ing the  directions  of  this  article. 

"I  would  like  a  reply  stating  your  opinions  on  these  sub- 
jects as  applied  to  our  conditions." 

The  gentleman  referred  to  has  applied  many  iniprovemenl  < 
in  his  department  by  systematica. ly  following  this  plan  of  in- 
teresting his  asisistants  in  the  practice  of  other  railroads  as 
described  by  the  technical  press,  and  has  led  them  to  develop 
many  adopted  as  well  as  original  ideas  by  this  method. 


\\ii:i.'i(  \\   i:\(.i\i;i;i:  wh  i;.\ii.I{(>aI)  .kh  i;\al. 


Ititi-lnil  linl)n\  Wits  »  iVilsl  Ini  MUl  ^y«*a.,  'I'Ik'  liolit  tinls  of 
iiiIm's  ;ih-  noi  licad^U  ov«m-  an  wr  Im'ihI  tfii-iii.  liiit  iin:  Itll  afCer 
<\|);iinliiiy.  At  ('i»>w»'  .st«'fl  ftTiiili'S  ill*'  iist'il  at  tlie  lirt'box 
"  ii>i-  l.t'iiUy  lubes  uFO  hoi  ii  s«Mitius  soiiive  of  tr«»iibl«,'  hero. 
\b)St  (if  ih*'  ♦•iisiiH's  areiioi  woi'Kfil  buiii  t'inmi;li  lo  iiiaKf  any 
ihifin  l«'ak.  but  ili<-  riigitK-s  wliitli  an-  woikfd  hard  aiv  most, 
i-an-fiifly  fixe*!  i<i  lut-vfiit  i obi  air  from  rcafbini;  ibf  Iiibf  ♦'iids, 
as  t'XiilaiiHMl    in  rtimm»'iit inn  upon  ilic  n<'\v  Calfilonian  4 — G~  (• 

tll.uiMt'J?. 

An  admirablt'  provision  is  inatb;  for  the  niaintenanoe  of 
iiiltint:  sfoci;  by  st-ttine  asi»b'  «>a<h  yvar  a  <l»'finif»-  anu)unt  in  a 
fund  \vhi<:h  is  avaiiabif  for  ihis  worli.  and  is  ImrHased  from 
liiiU'  to  tirae  with  th*^  inti'»'asf>  in  the  anu)unt  and  capafity  of 
•M|Mi|unfltt.,  This  pr!l«*ti«-ally  |irovid«'s  a  (b'pre«lation  fond  for 
lv»'»l"ini;  ihf  roflin-^  stork  up  to  a  iiniftirm  i-ondiiion  of  ffticifiny 

C.    M.    It. 
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Tb<-  v'oii.-tnn  (ion   uf  fht».  hla<-ksmilli   simp   bmldiuii   was  fon 
-id»jr4fHl  in  jhfT^Jauuary -IsSH*'  of  ibi>   iuiirnal.  pant-  IS.     The  ar 
ranst^'meiu  <»r  lUf  rquipnu'iit.  shown  in   Fjk.    I     nv.is  very  can- 
fully  worUf-d  oiil  l»y  flic  niasiti  biarksmith.  Mr.  A.  \V.  .\b Casliii 
ri:<'  d«Mil)i»'  foJK'"*'  '"vwnd  aloni;  (Uo-  sid*-  of  ihf  shop,  wiiii    liitdr 
I  crurrs  about  15  ft.  apart  and  about    ir.  ft.  from  \W  wall,  and 
ar»'  r»la<'^<l  at-*"  auj:!^  ©if. -t^  <b'^s.  with  iIh-  sidt-  wall.     T^oublrt 
fort;»'S  pla<»'d  thns  art'  «MM»noniiral  as  roncorns  floor  spa<-t\  and 
art-  adapfi-if  to  all  i-lasst-s  of  work  »'Xi  cpt  for  loromotivo  frames 
twhiih  an-  handU'd  at  th*'  large  fir«s  on  the  other  side  of  the 
>hop»,  and  for  fwrna**'  work.  .  Tlie  foreman  sitting  at  his  desk 
III   the  orti»e.   whifh   is   libt  rally   supplied   wiih   ,v;la.ss   win<lows, 
•  an  >'■'•  |>i  ai  I  irnll>   fverylhiiiii  'bai   is  beini;  done  in  the  shop. 


of  ilic  shop  is  used  loi-  sloriiig  dies  and  inalerhil.    The  niat< 
rarks   for   bar   sloik   are   painted   different    t-olors   Ui    fai  iij' 
keepinj;  the  various  gra<le.s  of  nuili  rial   in   iheii'  propt-r  pl;i. 
A   trolley   with  an  air  iu>isi  is  provide<I  for  nnluadiii.^  Ik:. 
uuilerial.     A  No.   1(»  Sturlevant   slt-el   pifssme   blower,   wiil 
pulley   on  (Uie   side  only   driven   by   a   4ri   h  p.   moioi-,  and    i 
water-closets  are  plated  above  the  wash  and  loi  ker  room.     1 
main  blast  pipe  passes  overheatl  from  the  fan  and  verlieai  pi|. 
branch  off  to  the  forges.     The  larj^e  blast  pipe  is  fitted,  \v>: 
safety  valves  near  ea«-h  end  lo  prevent   damage  in  ease  oiE  j«  .. 
explosion  of  gases. 

The  double  forges   (see  Figs.  'Z  and  o)   are  of  cast   iron,  a 
very  compact,  complete  and  durable,  and  while  the  first  cost .  ' 
somewhat   greater    than    for    the   or«linary    forge,    will   reqiii 
no  repairs  ami  will  last  as  long  as  the  sh(Ji).     A  eellar,  VI  ii 
deep,  extends  under  the  entire  forge^  with  the  end  iucliued  ai 
projecting  2  ft.  beyond  the  end  of  the  forge.     About  two  da.v 
supply  of  coal   is  kept  in  the  cavity  under  the  center  of  ii: 
forge,  while  the  coke  is  kept  in  the  ends  which  are  partition' 
off  from  tlie  center,  and  are  divitled  by  a  removable  partition  ;■ 
the  miti«Ile  into  two  parts,  one  for  soft  and  one  for  hard  col. 
This  does  away  with  the  usual  coal  and  coke  boxes,  anil  alio.- 
free  access  to  the  forge  from  both  the  sides  and  the  end.     Tii 
outer  end  of  the  top  of  the  for.ue  is  partitioned  off  to  hold  ib 
good  slack  left  when  tearing  down  the  fire.    The  space  lieiwc 
the  backs  of  the  two  forges  is  occupied  by  tiie  blast  valves  ati' 
by  shelves  for  holding  small  tools.     The  hood  and   the  piec 
which  connects  it  to  the  blast  jiipf  aif  of  cast  iron      The  foiu< 
wt'ie  designed   and   patented   by    Mr.    McCaslin,  and   are   maim 
factured  by  the  Monessen  F<mndry  and   .Machine  Company.  - 
.Monessen.  Pa. 

The  rather  high  blast  pressure  of  14  ozs.  is  used,  and  tie 
a<lvantage  of  this  can  best  be  explained  by  quoting  from  a  pai>'' 
on  "The  Ideal  Blacksmith  Shop,"  read  by  .Mr.  MiCaslin  befor 
the  recent  Railroad  .Master  Ulacksmilhs'  convention.  "Tli- 
writer,  through  exi)erience,  has  determined  to  his  own  .saii> 
faction  that  any  volume  that  will  fully  supply  each  forge  w if  1, 
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IK..    I.     Ill  \cK>\i  1 1 II    siioe   iwoi  r.      \ii  KKis    i{orK.s   siioivs 


.\  cMicfully  arranged  system  of  single  .iib  i  raiu's  .serve  the 
>i»am  hammers,  and  a  douhb-  jib  <  lahc.  No.  .">.  .serves  two  of  the 
fori-e  tires  used  for  heavy  work  Three  steam  hammers  are 
provided:  a  4,t/»Hf|b.  and-a.-Wtto-lb..  made  by  ili<-  ('hambersbnrg 
Kngineering  ('<iinpany,  aiiil  u  l.l<»i-lb..  matle  by  Hemeni.  .MiU'S 
Ac  <'o.  Two  large  circular  fit' s  near  cranes  Nos.  I  and  :!  are 
used  for  healing  heavy  work  for  i  he  I.omm  Hi.  hammer  Two 
small  r»>ke  furnaces  are  iHiilt  in  the  d«»ul)le  forge  to  the  left  ui 
tht^-sniall  bull-dozer,  and  are  used  to  heat  small  and  short  work 
for  the  t)iill-do/.ers.  The  pneumatic  bull  do/.ers.  a  2n-ton  and  a 
loo-ton,  were  desigtu-d  by  .Mr.  .\li  t'aslin  and  built  at  the  s.'iops, 
and  are  used  for  forging  anything  from  a  bolt  hea«l  or  hand- 
Ixdd  III  a  wrecking  chain  hook  or  heavy  arch  bar.  The  furnaces 
bet  ween  the  bull-dozers  are  used  f<u-  case-hardening  and  for 
healing  heavy  nialerial.  a  trolley  extending  from  this  point 
to  the  large  sii'am  hammers.  The  large  punch  and  shear  is  a 
Hiil<s  A:  .lones  Xo.  4.  nM)t6r  driven.     Half  of  the  opposite  side 


a    consiaiil    pressure    from    14    lo    It!    o/s.    ibioiigb    an    iiprigbi 
opening  in  the  tuyere  eipial  in  an-a  !<•  '1  or  L''^  stf.  ins.  is  aboii' 
the  proper  thing  ftu*  railroati  sinilli  shops,  not  only  in  volutii' 
but    in    pressure   as    well.      Seven    ounces   of   blast    pressure,    tie 
matter  what   the  volume,   will   nd    beat    iron   as   rapiilly  as   ile 
iron   will   ab.sorb  heat.  « onsetiuently    with   thai    pressure   we  dn 
not    get    a   maximum    oiilpiil.    while    wiili    14    to    !''>   o/.s..    reizn 
lated  to  suit  conditions  and  re(|uirements,  every  beat   unit   up 
to  the  limit  of  absorption  in  the  iron  can  be  uiili/ed.  and  ih' 
earnings  of  the  employer,  also  the  piet  e  worker,  increased,  ami 
the  worry  of  the  honest  tlay  worker  through  the  chang<'  fri>ni 
unfavorable  to  favorable  conditions  greatly  lessened.     For  i>i 
dinary  work  in  the  railway  smith  shop  the  tuyere  should  be  ai 
least    10    ins.    below    the    top   of   the    forge.       With    this    ile|>ili 
and     the    fire    preparetl     with     fine     wet    sla<k     well     tami»< 'I 
arounii  a  stake  the  fire  will,  with    possibly   the   throwing  out 
now  and  then  of  a  small  clink<'r.  last  from  7  oVlo<l\  a.  m.  uniil 


■'s^:. 


i..i:iu,   IIHJI. 


A.MKU'ioAN  e.V(;im:ki{  and  i;ahj;()\ii  .loi  i^-xal. 


(.11.  :iii<l  llic  sla«  ami  <liiiktis  do  not  drop  down  and  clog  it       and  loi    the  <,*Hr  dejiar(m«'M«.   wJiM-h   liakcs  «ar<    <»r  <»v»r  12.»>'>«» 

iluy   will  a(  a   less  d«»|»lh;   bosldos.  \v«-  Jiave  a  liody  of  fuel       .ais.     Wluh'  if  may  a|)iM;n   small  for  iliis  amoniii.  «.t  woiiv.  y«M. 
<i\v  the  iron  siitti<  icm  lo  juddui''  and  .onllnuo  to  produ«-.'  ih»-       du,.  m  tJi«'  way  jhi'  w«»rU  is  liandN'd  and  Jo  ih«'  labor  and  (inu- 


.^ssary  Inai  i<m  the  host  rosuUij.and  U>ss<mi  IIu>  demand  for  a  saving  d(>vi«-t's  \vhi«  li  l»a\H'  ImS'U  inlrodnr«»U.  illr  nnniliir  of  \\4»rk- 

u    lir.'  at  !•::(»  a.  m.  ami  .'..W  p.  m."  jncn  omployfNJ  lias  irivrpatir**!  y<*rx  ^*Mt^  *>>^«^^  '^^^^^ 

riic  anvils  arr  |ilai-t(l  <iii  porlablc  <as(  iron  stands  so  that  tlio  years  ago.  alihongli  ilu-  amount  of  worK  lia^  invi«'asi'ii  M-v^'ral 

>iili  i-aii  sliiM  or  iiiril  llic  anvil  io  snii   his  work.     Continuous  limrs.     Th*'  shi»|k  is  iiol  H«|UipiK>d  i4^r:,iUHk.iu>;  \»^h<  ..it   a   laruf 

i)iii;lii    iron   hrarkt'ts  or  supports  are   pla«*'tl   along  the  side  seal*-.  ^  -^^    -■ '^^^^^^^ 


EFFECTIVE  USE   OF  "THE    AMERICAN   ENGINEER." 


A  woll  known  stip«'rint«'nd<Mit  of  nuniv«'  pow^r  s«'»jt  to  tli»' 
pdiior  of  tills  .ioiinial  a  <  «»py  of  a  l<*<irr  w^i"iii«'i(  liy  him  to  fnnv 
of  his  siiliordinat*'  otli<  ials.  wiiitli  roads  as  follows: 

■■|  am  mailing  you  a  «-o|»>v  ciftlV^  \i^M>*"icAX  Kvt.iNtrK  Wn 
K.\ii.i:o.M>  .|m  K\Ai,  whirh  4-<miains  soiiu-  juark*"*!  aVritl«-s  wlil<t» 


no.   3.— CAST  IKON  1H)IBI,E  FORCKS. 


Fill.    4.-^PIPi»1'   KIRK   KOR   Ll»t'OMOTn'K   FRAMES. 


Klti.    2. — ^BLACKSMITH     SHOP.^— MC    KIXI^    R<X'KS    Slloi'S. 


\itii  imanst  th^  forges  to  hold  the  tools.  Tlu*  water  tubs  are 
madf  of  <  ast  iron,  and  aro  let  down  nearly  level  with  the  floor- 

iii<'.  In  Kig.  4  is  shown  a  unique  forge,  designed  by  .Mr. 
\b-<'a.slin.  for  heating  Icxoinotive  frames.  With  an  ordinary 
toige  it  is  necessary  to  either  raise  the  heavy  frame  out  of  the 
?iie  or  to  swing  il  to  one  side,  and  thus  disarrange  the  fire  so 
'hat  it  is  necessary  to  build  it  up  again  liefore  another  heat  can 
'••.' taken.   Willi  this  siiei  ial  forge  it  is  only  necessary  to  shut  off 

he  hlasl,  disconnect  the  pipe  by  means  of  a  slip  joint  and  raise 
'he  large  counterweights,  which  causes  the  fire  to  drop  12  ins.. 

he  box  being  guided  by  the  upright  j)osts,  which   fit    in  slides 

'U  the  ends  of  the  box.  This  leaves  the  fire  in  good  condition, 
icady  for  anotlMM-  heat.  '    .:-•:■': 

One  veiy  noliieablc  feature  of  the  shop  is  Ihe  good  liglit  and 

he  entire  absence'  of  smoke  or  gas.     The  stacks  from  the  forces 

111-  about   L'l!  ins.  in  diameter  at  the  hood,  extend   12  or  ir»  ft. 

iliove  the   i(»of  and  cieaie  siK  h  a  str«uij;  draft   that   Ihe  smoke 

■  ;iil  can  led  off. 

This  shop  does  all  the  smith  Vvork  f(»r  the  loc<iiiioti\c  depart 
uieiit,  which  is  at  present  repairing  about  17  engines  per  nionili. 


!  would  like  ymi  to  reail.  Phjaw  study  panicularl.x  the  arliHe 
by  .Mr.  .lacolts  on  page  ;):.;n.  on  ih>  siiltim  ^f  iiigh  Hpe«d  St««<'! 
in  Railroad  Shops,  it  apjiears  to  me  tlrat  every  i>iie  else  is 
doing  better  with  high-speed  siP4'ltlian\ve  are,  and  i  think 
(here  shontd  be  a  general  speeilingi  up  of  all  our  tools  wImm*' 
high-speed  steel  is  used.  ,,   ;  :> 

The  article  on  page  :rn,  enJitleil  j'iece  Work,  by  Mr  J..  (; 
Parish,  will  also  itmnesi  you.  It  coinaiiis  impnr'ain  sues<'s 
t ions  wh ich  you  shon Id  note. 

I  would  also  like  lo  <-all  your  attention  to  tUic  tnarko*!  article 
on  Hliie  Heat   in  lloibr  Plates,  ou  page  S4!«      Please  arrange  i<i 
make  a  test  and  a<ivise  me  wiiat  results  von  obtain  by  follow 
ing  the  directions  of  this  arti<-le. 

"I .  wpti W  Iik<e  at.  reply  stati ng  yo«ir  o|m nions  oil  iK«!^  sti I . 
.iects  as  applied  to  our  <-on<litions." 

The  gentleman   referred   to  lias  applied   maiiv    iiiipioxenicni  ^ 
in   his  deparimeiil   Jty  systemai  ica.ly   loilowing  this  plan  of  in 
(eresting  Ills  assistants   in   the  piacti*-**  of  «»li<^r   railroads   as 
descrihe<l  by  the  leclnii,'al  press.  HHd  hjas  led  (hem  (n  develop 
many  ailo|tted  as  well  as  original  hlea^hy  this  uidUtxl. 
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PISTON  VALVES  WITH  RELIEF  PLATES. 


PK.\  .NSYl.VAN  I  a    Ra  I  I.KOAII. 


The  most  recent  design  of  locomotives  on  the  Pennsylvania 
Kailroad  is  Class  B-H,  for  switching  service,  and  the  first  of 
the  class  was  built  at  Altoona  for  the  Pennsylvania  Lines  West 
of  Pittsburg.  It  is  the  heaviest  locomotive  for  this  service 
carried  on  six  driving  wheels,  and  has  22x24  in.  cylinders,  56- 
in  driving  wheels,  and  weighs  170,000  lbs.,  or  28,333  lbs.  per 
wheel.  The  total  heating  surface  is  2,495  sq.  ft.  The  boiler  has 
325  2-in.  tubes,  13  ft.  10  in.  long,  and  the  grate  area  is  412-10 
sq.  ft.  The  boiler  is  74%  in.  in  diameter  at  the  largest  ring. 
The  boiler  pressure  is  205  lbs.  and  the  tractive  effort  36,200  lbs. 

The  most  interesting  feature  of  this  engine  is  the  construc- 
tion of  the  piston  valves,  which,  while  not  entirely  new,  are 
specially  noteworthy  because  they  provide  for  relief  of  water 
and  for  the  compression  of  drifting, 
after  the  manner  of  the  ordinary 
slide  valve.  The  admission  is  at  the 
center  of  the  valve,  and  the  eccen- 
trics are  reversed. 

The  construction  of  this  valve  and 
the  steam  chest  is  shown  in  the 
accompanying  diagram,  which  illus- 
trates all  of  the  parts  in  position. 
The  valve  travels  in  short  bushings, 
as  usual.  In  the  upper  part  of  the 
steam  «hest  cored  passages  lead  from 
the  steam  ports  upward,  opening 
tinder  a  flat  plate,  which  is  set  on 
the  ground  joint  on  top  of  the  steam 
chest.  A  bonnet  covers  this  plate 
and  prevents  leakage  of  steam  to 
the  outside.  The  steam  chest  pres- 
sure is  brought  on  top  of  the  plate 
through  a  hollow  stud  fastening 
through  the  center  of  the  plate.  This 
stud  also  prevents  fore  and  aft  mo- 
tion of  the  plate.  A  separate  drain 
passage  at  the  lower  level  prevents 
the  accumulation  of  water  in  the  re- 
lief plate  chest. 

The  ports  under  the  plate  are  9 
X  3  ins.  in  size,  and  the  lift  of  the 
plate  is  'h  in.  against  stops,  which 
project  downwanl  from  the  bonnet. 
In  drifting  this  plate  is  lifted  and 
licid  away  from  tln'  seat,  owing  to 
I  he   reduced    pressure    in    the   space 

above  the  valve,  this  space  being  in  comnninication  with  the 
steam  admission  passage  leading  to  the  cylinder. 

This  form  of  valve  was  used  experimentally  by  Mr.  J.  B. 
Hcnney  when  supci-jntendent  of  motive  power  of  the  New  York 
&  New  England  Railroad.  Mr.  Henney's  first  drawing  being 
dated  .August  24,  1888.  He  used  a  5V^-iu.  piston  valve,  which 
was  applied  in  a  steam  j-hest  of  a  locomotive  which  formerly 
had  slide  valves.  In  a  later  experiment  he  employed  two 
<;'j-in.  piston  valves  side  by  side,  and  doubtless  the  experi- 
ment would  have  been  more  successful  had  he  used  larger 
valves.  Mr.  Henney  used  the  arrangement  of  relief  plates, 
from  which  the  construction  here  illustrated  was  adopted. 

While  a  switching  locomotive  does  not  offer  the  best  test  of 
such  a  relief  arrangement,  in  drifting,  this  construction  has 
proven  very  satisfactory  in  this  service,  and  is  looked  upon  as 
a  promising  improvement  over  the  separate  relief  valves  which 
are  usually  employed  in  connection  with  piston  valves. 


It  brought  out  a  general  discussion  on  organization  and  di 
cipllne,  leading  to  the  conclusion  that  engineers  and  firemi 
should  be  hired  by  the  traveling  engineer,  and  that  good  ni. 
can  be  retained  in  the  service  by  encouragement,  education  ai 
improvement  of  the  conditions  under  which  they  work.    A  d 
cussion  of  progressive  examinations  of  engineers  and  firem< 
developed  strong  support  of  the  examination  idea.    Water  tub 
in   fireboxes  received   interested  attention.     Those  having  !>; 
waters  spoke  unfavorably,  while  others  favored  them   (as  su 
ports  for  brick  arches).    The  discussion  led  to  a  resolution 
the  effect  that  arch   tubes  offered  an  opportunity  to  improv 
economy  when  conditions  permitted  their  use.    Mr.  Ira  C.  Hir 
bell  read  a  paper  entitled.  "Valve  Motion:  Its  Relation  to  Stea: 
EJconomy."     The  discussion   brought  out  reports  of  excellei 
performance  of  the  Alfree-Hubbell  valve  gear.    As  an  argunici 
for  more  attention  to  valve  gear,  Mr.  Hubbell  pointed  to  tli 
expense  of  $123,000,000  for  coal  for  American  railroads  for  t'.i 
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year  ending  June  30.  1902.    The  high-speed  brake  was  discus, 
by  aid  of  a  paper  by  Mr.  L.  M.  Carlton,  which  outlined  the  new 
problems  of  braking  with   increased  pressure.     Wheel  sliding: 
was  one  of  these.     A  paper  on  headlights  by  Mr.  A.  L.  Beards 
ley  brought  out  favorable  opinions  of  electric  headlights.    TIk 
discussion  chiefly  concerned  the  location  and  care  of  headlighi 
and  the  location  of  the  turbines.    Among  the  valuable  fea(ur< 
of  the  convention  was  a  paper  on  the  "Baldwin  Balanced  Com 
pound  Locomotives"  by  Mr.  M.  Carroll,  followed  by  an  interesi 
ing  address  on  the  same  subjei't  by  Mr.  S.  M.  Vauclain,  whi<-l 
was  illustrated  by  stereopticon  slides.     Some  of  the  exhibits  a' 
this  convention  are  referred  to  elsewhere  in  this  issue. 


TRAVELING   ENGINEERS'  CONVENTION. 


Tile  twelfth  annual  meeting  of  the  Traveling  Engineers'  As- 
sociation was  held  in  Chicago,  September  13,  with  a  large  at- 
tendance. Vice-President  J.  D.  Benjamin  presiding.  The  open- 
ing address  emphasized  the  importance  of  the  cost  of  fuel  and 
lubrication,  and  engine  failures  as  present  live  questions.  "The 
Future  Engineer"  was  the  subject  of  a  paper  by  Mr,  E,  R.  Webb. 


COST  OF  GAS  ENGINE  POWER. 

It  is  interesting  to  note  the  expanse  of  fuel  of  a  horse-power  in 
a  gas  engine  with  the  fuels  ordinariy  used: 

FUEL  COST  PER  HOKSE-POWER  FOR  24  HOURS  WITH — 
Producer  gas  from  coal  at  $;i  per  2,000  lbs 3.5  to  5.5  cent- 
Producer  gas  from  coke  at  $4  per  2,000  lbs 7.5  to  9  cent.- 

Natural  gas  (800  B.  T.  U.)  at  25  cents  per  1.000  ft 9  cent- 
Illuminating  gas  (COO  B.  T.  U.)  at  75  cents  per  1,000  ft. .  .36  cent.- 
Gasoline,  y^  gallon  per  horse-power,  at  16  cents  per  gallon.  .48 cent.- 

Steam  from  coal  at  $3  per  2.000  lbs 9  cent.>- 

(From    a    pamphlet    issued    by    R.    D.    Wood    &    Co.,    Philadel- 
phia,  Pa.) 
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PFRSONALS. 


Mr.  James  W.  Hill  has  resigned  as  master  mechanic  of  the 
Peoria  &  Pekin  Union  Railway,  at  Peoria,  111.,  after  18  years' 
service  in  that  position. 


Mr.  E.  N.  Gower  has  been  appointed  superintendent  of  motive 
j»ower  of  the  Gainesville  Midland  Railroad,  with  headquarters  at 
(laiuesville,  Ga. 


Mr.  E.  Jones  has  been  appointed  master  mechanic  of  the 
St.  Louis,  Iron  Mountain  &  Southern,  with  headquarters  at 
Baring  Cross,  Ark. 


Mr.  James  Farrell  has  been  appointed  acting  superintendent 
of  motive  power  and  machinery  of  the  National  Railway  of 
Mexico,  with  headquarters  at  Laredo,  Texas. 


Mr.  J.  N.  Borrowdale  has  been  appointed  general  foreman 
of  the  car  department  of  the  Illinois  Central  at  Chicago,  suc- 
ceeding Mr.  C.  D.  Pettis,  resigned. 


Mr.  C.  B.  Cramer,  master  mechanic  of  the  Charleston  shops 
of  the  Southern  Railway,  has  been  transferred  to  the  shops  at 
Sheffield,  Ala.,  succeeding  Mr.  G.  N.  Howson. 


Mr.  H.  T.  Herr  has  resigned  as  master  mechanic  of  the 
Norfolk  &  Western  at  Roanoke,  Va ,  to  accept  an  appointment 
as  assistant  to  the  vice-president  of  the  Denver  &  Rio  Grande 
Railroad,  with  headquarters  in  Denver,  Col.  Mr.  Herr  is  as- 
signed to  special  work  in  the  operating  department. 


F.  D.  Adams,  veteran  master  car  builder  of  the  Boston  & 
Albany  Railroad,  died  last  month  at  his  home  in  Buffalo  at 
the  age  of  82  years.  His  life  work  was  connected  with  rars. 
beginning  in  1847,  when  he  entered  the  service  of  the  Norwich 
Car  Company,  at  Norwich,  Conn.  In  1853  he  went  to  Buffalo 
asi  a  contractor  in  the  Buffalo  Car  Works.  His  first  railroad 
position  was  that  of  master  car  builder  of  the  Buffalo  &  Erie 
in  1859.  In  1868  he  became  superintendent  of  the  Ohio  Falls 
Car  Company.  In  1870  he  went  to  the  Boston  &  Albany  as 
master  car  builder,  and  filled  this  position  until  his  retirement 
from  active  service  in  1896.  Mr.  Adams  was  a  charter  member 
of  the  Master  Car  Builders'  Association,  and  was  closely  asso- 
ciated with  it  up  to  last  year.  He  will  be  greatly  missed  be- 
cause of  his  gentle  strength,  his  faithfulness,  and  his  thorough 
knowledge  of  his  vocation  and  his  uprightness  of  character. 
Mr.  Adams  performed  a  marked  service  for  the  railroads  in  the 
construction  and  successful  operation  of  very  light  passenger 
cars  for  a  period  of  over  20  years,  and  yet  because  of  his  quiet 
disposition  few  knew  of  this  work.  It  gives  an  impression  of 
the  great  progress  in  transportation  to  reflect  on  the  fact  that 
Mr.  Adams  saw  the  beginnings  of  railroads  in  his  boyhood. 
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Mr.  L.  P.  Ligon  has  been  appointed  master  mechanic  of  the 
eastern  division  of  the  Norfolk  &  Western  Railway,  with  head- 
quarters at  Roanoke,  Va.,  to  succeed  Mr.  H.  T.  Herr,  resigned. 


MINIMUM  SUBURBAN  TRAIN  STOPS. 


Mr.  R.  W.  Burnet  has  resigned  as  generil  foreman  of  (-ar  re- 
pairs of  the  Central  Railroad  of  New  Jersey  to  a«cept  the  posi- 
tion of  assistant  master  car  builder  of  ih.^  Erie  Railroad,  with 
headquarters  at  Buffalo,  N.  Y 


Mr.  L.  D.  Gillett  has  been  appointed  master  mechanic  of  the 
Pocahontas  division  of  the  Norfolk  &  Western  Railway  to  suc- 
ceed Mr.  L.  P.  Ligon,  and  Mr.  J.  M.  Thomas  has  been  appointed 
general  foreman  at  West  Roanoke,  Va.,  to  succeed  Mr.  Gillett. 


Mr.  C.  D.  Pettis  has  resigned  as  general  foreman  of  the  car 
department  of  the  Illinois  Central  at  Chicago  to  accept  the 
position  of  superintendent  of  the  car  department  of  the  St. 
Louis  &  San  Francisco  at  St.  Louis,  Mo. 


Mr.  George  W.  Seidel  has  been  appointed  master  mechanic  of 
the  Chicago,  Rock  Island  &  Pacific  Railway,  at  Horton,  Kan. 
He  is  succeeded  as  master  mechanic  of  the  Southern  Railway 
at  Birmingham.  Ala.,  by  Mr.  G.  N.  Howson,  transferred  from 
the  same  road  at  Sheffield,  Ala. 


Illinois  Ck.ntral  Railk«».\ii. 


In  describinsr  tlip  hcW  suburban  service  cars  on  the  Illinois 
Onlral  (Amkkka.n  Em.inkwj,  September,  19U3.  page  327)  the 
reduction  in  the  periods  of  waiting  at  stations  for  loading  and 
unloading  expected  from  the  side  door  cars  was  prominently 
mentioned.  Information  recently  received  from  Mr.  A.  W.  Sul- 
livan, assistant  second  vice-president  of  the  road,  indicates  that 
the  expectations  of  the  officers  have  been  fully  realized.  Not 
only  have  the  cars  been  operated  for  a  year  without  costing 
anything  for  repairs,  but  they  have  furnished  absolute  protec- 
tion against  personal  injury  of  passengers.  The  station  stops 
are  marvelously  short.  A  recent  stop-watch  test,  made  without 
the  knowledge  of  the  trainmen,  showed  an  average  of  7.75  sec- 
onds for  the  stops  on  a  heavy  run,  the  minimum  being  3  sec- 
onds and  the  maximum  12  seconds. 

Even  if  these  cars  were  very  unsatisfactory  in  other  ways, 
which  they  are  not,  this  feature  of  reducing  the  loss  of  time  at 
stations  for  the  movement  of  passengers  should  entitle  the  side 
door  principle  to  the  earnest  attention  of  those  dealing  wim 
crowded  suburban  service  trains. 
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CORRESPONDENCE. 


PACIFIC  VS.  2-6-2  TYPE  LOCOMOTIVES. 


Tit  the  Edilvr: 

Vonr  st:itrmt'iif  in  rlie  lU-sriiptii.n  of  the  latest  design  of  'J  tl  2 
I.MuiiH.tivc  of  the  I'liieiigo,  Burlington  &  Quincy  Railroad,  in  your 
S»'pteinhor  issue,  that  "There  seemK  to  W  no  (luestion  of  the  advan- 
i:m.s  of  the  type  Mhf  2G-2)  over  the  PaciHc  iypv.  Avith  a  4-wheeI 
loiidiniU  tniik."  appears  to  tlw  writer  to  be,  both  on  principle  and 
in  view  of  ro.sulbs  in  praetiee.  so  manifestly  correct  and  well 
founded  that  the  grounds  for  the  re<-ent  comparatively  extended 
adoption  of  the  Pacific  type  by  railroad  managers  are  not  easy  to 
s«M'.  It  is,  of  course,  to  be  a.s.suuu'd  that  those  who  have  added 
locomotives  of  this  typ«  to  their  equipment  have  done  so  for  reasons 
which  they  found  or  con-sidcrod  to  be  good  and  sufficient  ones,  and 
this  coniniunii  ation  is  pn'sented  more  particularly  in  the  hope  of 
develoi)ing  an  expression  of  the  views  of  those  who  advocate  the 
I'arilic  type,  than  with  a  desire  to  urge  the  superiority  of  the  2-0-2. 
WlictluT  or  not  trailing  wheels  are,  in  and  of  themselves,  de- 
sirable in  a  road  locomotive,  need  not  be  here  considered,  ina.smuch 
as  in  designs  embodying  driving  wheels  of  large  diameter  and  a 
wide  firebox,  which  the  logic  of  facts  has  demonstrated  to  be 
rssrntiiilx  in  heavy  and  fast  pa.-senger  train  service,  they  are  abso- 
lutely indispensable.  AJoreover,  as  they  are  used,  and  similarly 
usetl.  in  both  the  4-(5-2  and  the  2-G-2  types,  the  two  are,  in  this 
respect,  identical,  and  the  nucstion  of  relative  advantage  between 
them  depends  wholly  upon  the  conditions  and  requirements  obtaining 
and  existing  forward  of  the  front  driving  axle,  which  are  compara- 
tively few  and  simiiie.  In  order  to  support  the  weight  which  over- 
hangs the  front  driving  axle  upon  a  4-wheel  truck,  as  in  the 
4-<»-2  engine,  there  must — not  necessarily,  but  upon  the  accepted 
Uncs  of  American  practi«'e  be  an  increase  of  wheel  base  and  an 
increase  of  boiler  length,  as  compared  with  the  2-G-2  engine.  Is 
this  increase  accompanied  by  a  corresponding  advantage;  if  so,  in 
what  i»articulars.  and  if  not.  why  should  it  be  made? 

The  2-«>-2  engines  of  the  Lake  Shore,  class  J,  aud  the  4-G-2  en- 
gines rei-«Mitly  built  by  the  Baldwin  Locomotive  Works  for  the 
Chicago  &  Alton,  may  be  referred  to  as  fairly  representative  of  the 
two  types  under  consideration.  A.s.suniing  the  distances  from  centre 
of  exhaust  to  centre  of  front  driving  axle  HM  ins.  in  the  2-0-2  and 
'»."»'■_.  ins.  in  the  4-<»-2)  to  W  the  minimum  admissible  with  an  80-in. 
wlitcl.  we  have  an  increase  of  wheel  base  of  28V'!  i'ls.  in  the  4-0-2 
engine,  and,  other  things  being  equal,  there  would  be  the  same  in- 
imrease  fif  boiler  length.  While  the  longer  wheel  base  is  of  course 
not,  of  it.scif,  desirable,  it  may,  for  present  purposes,  be  taken  as 
not  positively  objectionable,  and  neglected  as  a  factor  in  the  com- 
parison. If  the  increased  boiler  length  is  utilized  to  provide  a  cor- 
responiling  increa.>^^e  of  tube  heating  surface,  steam  room  and  weight 
available  bj-  adhesion,  it  would,  in  these  regards,  constitute  an 
element  of  advantage  of  the  4-G-2  over  the  2-6-2  type,  but  such 
possible  advantage  cannot,  in  the  first  place,  be  made  fully  avail- 
able, by  rea.son  of  what  are,  or  are  believed  to  be,  the  limitations 
of  practicable  tube  length,  and  for  this,  or  for  .some  other  reason 
not  apparent,  it  has  not  been  fully  availed  of  in  the  Chicago  & 
Alton  and  other  engines  of  the  4-G-2  tj'pe. 

The  distance  from  centre  of  exhaust  to  front  tube  sheet  is,  in  • 
the  Lake  Shore  2-0-2  engine.  .'50  ins.,  and  might  be  shorter  if  de- 
sired, being  21>  aud  .'lO  ins.,  respectively,  in  other  large  engines  of 
the  same  tyjie.  The  tubes  are  10  ft.  long.  In  the  Chicago  &  Alton 
engines  this  distance  is  55  ins.,  and  the  tubes  are  20  ft.  long. 
It  will  therefore  be  .seen  that  19  of  the  2SV-!  ins.  of  extra  boiler 
lengtli  are  not  utilized  for  steam  generating  purpases,  and  act,  with- 
out apparent  advantage  and  po.ssibly  with  disadvantage,  to  increa.se 
the  volume  of  an  already  large  smokebox.  Briefly  stated,  the  28 Vj 
ins.  of  increjised  wheel  ba.se  of  the  4-0-2  engine  attains  no  positive 
advantage,  and  two-thirds  of  the  increased  boiler  length  is  either 
luselcss  f)r  unutilized. 

If  such  increase  of  steaming  capacity  as  is  resultant  upon  the  use 
of  20-ft.  tubes  is  deemed  desirable,  it  can  be  provided  in  a  2-6-2 
as  readily  as  in  a  4-G-2  locomotive  and  without  involving  unde- 
.sirable  increase  of  wheel  base,  u.seless  expansion  of  smokebox 
volume,  or  variation  from  standard  or  existing  draught  appliances. 
It  is  therefore  the  opinion  of  the  writer  not  only  that  all  the 
advantages  of  the  4-G-2  type  are  fully  attainable  in  the  2-6-2,  but 
al-so  that  the  latter,  as  to  the  features  of  shorter  wheel  base  and 
simpler  and  less  expensive  construction,  possesses  positive  advan- 
tages over  the  former. 

There  remains,  or  it  may  perhaps  be  contended,  there  should 
be  lirst  considered,  the  question  of  the  relative  merit  of  a  2  and  a 
4-whcelcd  truck,  and  this  is  one  which  cannot  be  fully  discus.sed 


within  the  jternii.ssible  liinifs  of  this  communication.     As  stated  i 
your    article    on    the    Chicago,    Burlington    &    (Juiney    locomotive 
"This  road  has  a   hmg  aud   very  satisfactory  experience  with  • . 
wheel  leading  trucks,"  and  this  statement  may  be  made  with  eqii: 
<'orrectne.ss  as  to  vari<ius  other  roads,  particularly  the  I/akc  Shoi 
and  Philadelphia  &  Reading.     The  2  4  2  engines  of  the  lafter  ro; 
have  been  operating  trains  between  Philadel[thia   and  Jersey  t^ji 
at  exo'ptioually  high  spee<ls  fiu-  a  number  of  years,  aud  have  doi 
so  ;is  safely  and  as  satisfaotorily  a.s  engines  having  4  wheel  fru«l 
ill  the  same  .service.     Iii  view  of  the  present  extended  use.  at  hi;: 
speeds,  of  2-wheel  leading  trucks,  railroad  managers  cannot  reasoi 
ably  (|uestion   their  .safety   in,   or  adaptibilily    to,  service  of  llr 
character,  and  their  effectiveness  at  slower  speeds  has  long  sin> 
been    full.v   demonstrated    and    luiiver.sally    accepted.      Under    thes 
circinnstan<es    the    sultstituliou    of    the    4-wheel    truck,    as    in    th 
Pacific  type,  nuist  be  warranted,  if  at  all,  by  its  own  superior  a<l 
vantages  and  not  by  suppo.>-e<l  di.sj\dvantages  of  the  2-wheel  tru<l 
N'either   of    tlie.se,    as    it   .seems    to    the    writer,    has    Iwen    shown    (■ 
exi.st.  J.   Hnowdkn   Bki.i,. 

Pittsburgh,  I'a.,  Sei)tember  0,  11)04. 


A  TECHNICAL  SCHOOL  GRADUATE  OF  SEVEN  YEARS 

EXPERIENCE. 


To  the  Editor: 

The  communications  on  the  subject  of  apprenticeship  which  hav- 
appeared  in  your  paper  will  not  be  complete  without  a  brief  state 
nient  of  my  experience.  T  was  graduated  from  the  Massachusetts 
In.stitute  of  Technology  seven  years  ago.  After  serving  three  yeai-s  as  .i 
special  apprentice  and  fulfilling  the  requirements  of  the  officials  as 
an  apprentice.  I  was  giv^n  special  work  of  various  interesting  kind.-^ 
and  made  myself  generally  useful  to  those  officials.  After  seven 
years  I  have  become  foreman,  with  less  salary  than  a  draftsman 
of  ordinary  ability  can  secure  any  day.  In  fact,  I  am  paid  $Ur. 
per  month.  It  was  perhaps  a  mistake  to  let  this  go  so  long,  for  I 
have  been  discouraged  and  have  made  up  my  mind  to  do  something 
else.  It  would  not  matter  that  the  salary  is  low  if  I  were  given  an 
opportunity  to  introduce  improvements,  but  this  I  am  unable  to 
acconqilish.     What  would  you  advLse  me  to  do? 

Kditou's  Xotk. — (let  another  position,  but  lirst  make  an  ini 
pre.ssion  on  your  superiors  which  will  enable  your  succes.sor  t<»  ai 
comitlish  something.  A  technical  school  graduate  having  had  seven 
years'  experience  is  worth  more  than  $95  per  month,  or  he  is  not 
worth  anything.  This  seems  to  be  a  case  of  the  wrong  railroad. 
Life  is  too  short  to  wait  for  advancement  under  such  conditions. 
Our  correspondent  has  little  to  lose.  He  .should  try  an  aggressive 
policy  to  see  what  that  would  bring  him.  He  might  do  wor.sc  than 
be  dismi.ssed.  


HELP  THE  MACHINE  TOOLS. 


To  the  Editor: 

Several  times,  in  r»>cent  Issues  of  your  paper,  statements  have 
been  made  implying  the  necessity  of  using  specially  designed  heavy 
machine  tools  in  connection  with  the  high-speed  tool  .steels,  and  in 
a  number  of  instances  you  have  called  attention  to  particularly 
heavy  cuts  that  have  been  taken  on  certain  machines. 

It  seems  to  me  that,  in  a  railway  .shop,  it  is  a  sign  of  poor  shop 
practice  to  have  to  take  such  heavy  roughing  cuts  except  on  certain 
classes  of  work,  such  a.s'  turning  worn  wheel  tires,  rough  turning 
axles  and  machining  some  of  the  heavier  castings  and  forgings 
There  is  no  good  rea.son  why  the  greater  percentage  of  locomotive 
and  car  castings  and  forgings  cannot  be  made  very  nearly  to  size 
.so  that  only  a  light  roughing  cut  need  be  taken.  The  strains  on 
the  machine  tools  and  the  waste  of  material  will  tluus  be  reduced 
and  the  cutting  .speed  <an  be  increased. 

The  use  of  high-speed  tool  steels,  iini»roved  machine  tools  and 
better  methods  of  handling  the  work  will  undoubtedly  greatly  in- 
crease the  shop  output  and  decrease  the  cost  of  production,  as  is 
very  clearly  shown  in  Mr.  Jacobs'  valuable  article  on  "High-speed 
Steel  in  Railroad  Shops"  in  your  September  Issue.  In  addition,  a 
considerable  saving  might  also  be  made,  in  some  shops  at  least,  by 
carefully  designing  the  castings  and  forgings  with  a  view  to  re- 
ducing the  amount  of  metal  to  be  removed.  On  .some  of  the  larger 
forgings  it  may  be  found  cheaper  to  machine  the  metal  off  than  to 
forge  it  near  the  finished  size,  and  occasionally  it  may  be  found 
advisable  to  leave  a  surplus  of  metal  on  irregular  castings  in  order 
to  facilitate  molding,  or  to  relieve  shrinkage  strains,  but  such  cases 
are  not  frequent. 

Apparently,  .one  road  at  least  has  taken  some  steps  along  this 
line,  for  in  the  description  of  the  McKees  Rocks  shops  in  your  Sep- 
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inlier  issue  it  is  stated  that  "most  of  the  fonrings  and  cjistings 

.»*  so  made  that  they  can  be  tinished  by  taking  a  comparatively 

iuill  roughing  cut,  and  the  old  machine  tools,  even  though  cutting 

ii  considerably  higher  speed  than  before,  can  easily  handle  thiss 

,iss  of  work."     Keference  to  the  list  of  the  motor-driven  machine 

..lis  in  the  machine  shop  at  McKees  Kocks  will  show  that  more 

liin  (M>  per  cent,  of  them  are  old  tools,  which  weve  designed  before 

le  high-si)eed  tool  steels  came  into  use,  and  in  view  of  this  fact  it 

interesting  to  note  that,  "although  new  tool  ste»*ls  and  commercial 

icthods  are  being  introduced  into  this  shoii  its  rapidly  as  passible, 

ft  the  old  machines  are  givin;;  good  .satisfaction  in  practically  all 

•ises." 

I  do  not  wish  to  advocate  the  use  of  old  and  worn  out  machine 
iools  in  our  railway  shops,  for  the  question  of  shop  output  and  the 
ost  of  i)roduction  is  one  of  vital  importance  to  the  railroads,  and 
iliey  should  pay  as  much  attention  to  it  as  a  large  commercial  fcs- 
iablishment  does.  At  the  .same  time  it  would  appear  that  with  a 
little  care  in  the  designing  of  castings  and  forgings  old  machine 
ittols  in  g«HMl  condition  couhl  in  many  oises  l>e  fitte<l  u]»  at  a  small 
.xpfiise  .so  that  they  could  be  us»hI  to  v:<>o<l  advantage  in  a  modem 
railroad  nuxhine  slukp.  M.  M. 


SPEQAL  APPRENTICESHIP. 


To  the  Kdilor: 

For  .some  time  my  interest  has  been  centernl  on  articles  apj>ear- 
ing  in  your  journal  relative  to  special  apprentices,  not  merely  from 
a  |K»rsonal  point  of  view,  but  from,  a  knowledge  of  many  young 
men  who  have  taken  up  the  work  and  are  ilriftin^,  as  it  were.  On 
rea<ling  the  letter  signed  "A.  R.  C"  in  your  SeptendM-r  numl>er  the 
expressions  of  that  writer  were  so  nearly  the  conclusions  that  1  have 
found  from  my  experience  and  ob.servation  that  1  want  to  say 
"amen"  to  the  <-onclusions  that  he  has  drawn. 

ITpon  comi)letion  of  my  si)ecial  apprenticeship  cour.se  I  felt  capa- 
ble of  earning  at  least  what  an  ordinary  mechanic  was  paid  ami 
expres-sed  a  desire  to  know  whether  1  would  receive  that  rate  or 
not.  To  make  the  story  short,  would  .say  that  thase  in  chary:e,  after' 
keeinng  the  question  hanging  for  several  weeks,  notified  me  that  I 
wouhl  be  paid  ."i  cents  le.s.s  per  hour  than  the  rate  i>aid  machinists 
on  that  .system.  It  was  merely  a  (juestiou  of  leaving  the  road,  for 
me.  but  the  action  taken  by  the  officials  does  not  look  busine.s.s-like 
or  logical.  Furthermore,  to  be  advised  by  the  superintendent  of  mo- 
tive i»ower  to  join  the  machinist.s'  uni<Mi  and  then  be  denied  the  .scale 
jtaid  members  was  to  me  a  polite  way  of  .saying,  "(iet  out!**/^  1 
might  add  that  a  statement  was  given  me  .sayinji  that  my  servi<-es 
had  been  entirely  satisfactory. 

To  clinch  matters,  I  have  been  doing  machinist's  work  tlie  past 

two  montlis  at  the. shoixs,  not  merely  to  prove  to  luyself  that  I 

can  handle  the  work  satisfactorily,  but  to  gain  experience  and  in- 
cidentally earn  more  than  had  I  remained  with  the  Kail- 
road.     Your  journal  is  bound  to  do  a  goo<l  missionary  work  and  by 

continual  drubbing  may  turn  the  tide.  ^^    „    t 

(jr.   rl.   1. 

Editor's  Note.— This  young  man  is  bright,  thoroughly  capable 
and  a  graduate  from  the  electrical  engineering  department  of  one  of 
our  large  universities.  He  is  bound  to  win  out  in  the  end  and  we 
tnust  that  he  will  not  give  up  the  fight  as  hopeless.  Is  it  any 
wonder  that  the  railroads  are  lasing  .some  i)f  their  brightest  young 
men '/ 


METHOD   OF   MANUFACTURING   BRAKE-RODS  AND 

PUSH-BARS. 


To  the  Editor: 

The  method  of  manufacturing  brake-rods  and  push-bars  fol- 
lowed by  the  car  department  of  the  Cambria  Steel  Company  is 
quite  different  from  that  of  the  majority  of  shops.  In  the 
Cambria  shop  the  jaw  or  end  of  the  brake-rod  is  made  from 
bar  iron  which  is  sheared  to  the  right  length,  heated  and  bent 
into  a  U-shape.  A  hole  is  drilled  in  this  U-shaped  piece,  at  the 
centre  of  the  bend,  about  1-16-in.  smaller  than  the  diameter  of 
the  brake-rod. 

The  end  of  the  brake-rod  is  drawn  out  slightly,  leaving  a 
square  shoulder  about  l^z  ins.  from  the  end.  This  reduced  end 
of  the  rod  is  pushed  into  the  hold  drilled  in  the  U-shaped  end 
or  jaw,  and  the  two  parts  are  heated  to  a  welding  heat.  They 
are  then  placed  in  a  heading  machine,  which  has  some  special 
dies  arranged  to  hold  the  rod  and  keep  the  jaw  in  the  proper 
position  while  another  part  of  the  die  presses  against  the  end 
of  the  rod.  upsetting  the  same  and  welding  it  to  the  jaw.  The 
end  of  the  rod  projects  through  far  enough  so  that  the  excess 


stock  forms  a  head  on  the  inside  of  the  jaw.  which  prevents  the 
rod  from  pulling  out  of  the  jaw  if  the  weld  is  not  perfect. 

When  the  jaws  have  been  welded  on,  the  rod  is  completed  by 
drilling  the  holes  for  the  brake-lever  pins.  The  writer  has  no 
figures  concerning  the  <ost  of  this  method  of  making  brake- 
rods  as  compared  with  other  methods,  but  it  produces  a  very 
good  looking  brake-rod,  with   the  possible  exception   that  the 
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jaws  aie  heavy  when  compared  with  the  rod.  This  last  objec- 
tion does  not  hold  for  the  push-bars,  and  it  could  probably  be 
removed  in  the  rods  by  using  lighter  stock  for  the  jaws.  It  is 
said  that  when  rods  made  in  this  manner  are  placed  in  a  test- 
ing machine  the  rods  generally  break  without  developing  any 
weakness  in  the  ends  where  they  are  welded  to  the  jaws. 

O.  N.  Ferby. 


POOLING    LOCOMOTIVES-RESULTS   OF  A    CAREFUL 

STUDY. 


Important  observations  concerning  pooling  of  locomotives 
are  given  in  a  report  prepared  by  Mr.  Camille  Boell,  superin- 
tendent of  motive  power  of  the  French  State  Railways,  to  be 
presented  before  the  International  Railway  Congress  next  May. 
The  investigations  by  the  author  resulted  in  the  following  con- 
clusions: 

1.  That  the  pooling  system  leads  to  a  very  perceptible  in- 
crease in  the  expense  per  mile,  and,  therefore,  it  ought  not  to 
be  employed  except  in  case  of  absolute  necessity. 

2.  That  for  the  purpose  of  increasing  the  product  of  engines 
it  is  preferable  to  have  recourse  to  the  system  of  inte/posing 
auxiliary  crews,  or  to  the  multiple  crew  system,  the  evils  of 
which  are  infinitely  less. 

3.  That  the  double  crew  system  is  particularly  to  be  approved, 
notably  for  switching,  suburban  or  shuttle  train  service,  a:id 
even  for  certain  classes  of  through  train  service  for  the  reason 
that  while  affording  better  utilization  of  engines  than  the  single 
crew  system  it  may  permit  the  realization  of  a  slight  saving  ot 
fuel  without  appreciable  increase  in  cost  of  repairs. 

4.  That  with  these  various  systems  there  may  be  an  advan- 
tage from  the  standpoint  of  fuel  expense  to  assign  to  each 
engineman  a  particular  tender,  which,  however,  gives  rise  to 
certain  complications  in  the  service,  and  is  not  always  capable 
of  realization. 

5.  That  the  system  of  three-men  crews  may.  in  certain  cases 
be  substituted  advantageously  for  that  of  double  crewing. 

It  may  be  added,  in  conclusion,  that  other  systems  tliaii  that 
of  the  single  crew  have  little  to  commend  them  for  fast  express 
train  service,  which  demands  engines  in  a  perfect  erudition  of 
repair  and  well  understood  by  the  enginemen  who  handle 
them. 


Under  usual  conditions  the  economizer  will  save  12  to  15 
per  cent,  of  the  coal  bill  each  year  without  reducing  the  tem- 
perature of  the  gases  sufficiently  to  seriously  affect  the  draft. 
The  amount  saved  would  be.  under  ordinary  conditions,  about 
enough  to  pay  for  the  cost  of  the  economizer  in  three  years. 
When  we  consider  the  fact  that  the  economizer  is  very  dur- 
able and  costs  but  little  for  repairs,  it  will  be  seen  that  as  an 
investment  it  promises  to  return  an  exceedingly  large  interest. 
— Prof.  R.  C.  Carpenter  in  Poxcer  and  Transmission. 
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60-FOOT  HORSE  CAR. 


Central  Railroad  of  New  Jersey. 


This  car  was  especially  designed  for  carrying  horses,  but  is 
so  arranged  that  the  stall  and  cross  partitions  can  readily  be 
Kwung  to  one  side  and  it  can  be  used  for  express  or  baggage. 
The  framing  is  practicai.y  the  same  as  used  on  the  60  ft.  baggage 
cars*  on  this  road,  except  that  it  is  modified  to  allow  the  use 
of  one  8-ft.  and  two  4-ft.  doors  on  each  side,  the  larger  doors 
being  used  for  carriages.  The  car  has,  stub  ends  and  sliding 
end  doors. 

Cross  partitions  made  in  two  parts,  shown  in  detail  in  Fig 
2.  are  placed  at  B-B  and  C-C.  The  smaller  part  forms  a  door 
for  the  attendant  as  he  passes  from  one  end  of  the  car  to  the 
other  and  the  larger  part  is  so  arranged  that  it  can  be  swung 
to  the  side  of  the  car  when  not  needed.  These  partitions  are 
held  in  place  by  1-in.  pins  at  the  bottom,  which  fit  in;o  hoU-s 
in  small  iron  plates  let  into  the  floor.  Iron  strips,  2%  x  Vi-ln  • 
are  let  into  the  floor  so  that  when  the  partitions  are  beinj; 
swung  to  the  side  the  pins  will  not  injure  the  floor.  The  stall 
partitions,  shown  in  Fig.  3,  are  placed  lengthwise  in  the  car 
and  are  held  in  position  by  1-in.  pins  at  the  bottom  which  fit 
into  holes  in  the  iron  strips  that  extend  across  the  car  and  by 
pins  which  fasten  the  straps  at  the  top  to  the  T  irons  upon 
which  they  slide.  These  partitions  are  placed  at  each  end  of 
the  car,  at  both  sides  of  the  cross  partition  at  B-B  and  at  the 
left  side  of  the  cross  partition  at  C-C.  Five  sets  of  stalls  are 
thus  provided  for  and  as  the  car  is  arranged  for  either  three 
or  four  stalls  crosswise  it  will  accommodate  from  sixteen  to 
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wenty  horses.     The  breast  boards  are  supported  by  pocket 
astings  on  the  sides  of  the  car  and  when  not  in  use  are 
■laced  on  wrought  iron  brackets  above  the  side  doors.     The 
lartitions  and  breast  boards  are  made  of  hard  wood  and  all 
orners  and  edges  are  rounded.     The  sides  and  ends  of  the 
ar  on  the  inside  are  covered  with  %-in.  steel  plates  to  a  height 
f  5  ft.  from  the  floor. 
In  order  to  comfortably  accommodate  four  horses  across  the 
ar  it  was  found  necessary  to  do  away  with  the  standard  slid- 
ing doors  and  to  use  folding  doors,  shown  in  detail  in  Fig.  4. 
These  doors  are  so  constructed  that  the  joints  fit  tightly  when 
I'losed  and  they  are  locked  by  ordinary  latch  bolts  at  the  bot- 
tom and  by  special     latches  at  the  top  which  drop  into  place 
whon   the   doors   are   closed    and   rest   against  the   small    iron 
plates  on  the  door.    The  4-ft.  doors  are  made  in  the  same  way 
but  contain  only  half  as  many  parts.    Five  small  sliding  win- 
dows are  placed  on  each  side  of  the  car  to  furnish  good  ven- 
tilation and  light.  .     . 

The  car  is  equipped  with  the  American  Steel  Foundries*  cast 
steel  double  body  bolsters,  Standard  Coupler  Company's  steel 
platiorm,  Buhuop  3-stem  coupler,  and  Westinghouse  high 
speed  air  brakes.  We  are  indebted  to  Mr.  W.  Mcintosh,  super- 
intendent of  motive  power,  and  Mr.  B.  P.  Flory,  mechanical 
engineer,  for  this  information  and  drawings. 


COAL  CONSUMPTION  OF  LOCOMOTIVES. 


HEAVY  FREIGHT  TRAINS. 


One  of  the  2 — 8 — 0  type  freight  locomotives  on  the  Lake 
Shore  &  Michigan  Southern  rtailway  (illustrated  in  the  Amer- 
\v.\s  Enoixeku  January,  1904,  page  12)  on  August  19  hauled  a 
train  of  95  steel  cars  loaded  with  coal  from  Ashtabula  to 
Youngstown.  The  train  weighed  5,974  tons.  This  was  during 
a  series  of  tonnage  tests  and  not  a  part  of  reguiar  service.  Au- 
gust 22,  coming  north,  the  same  engine.  No.  1006,  hauled 
a  train  of  100  steel  coal  cars,  making  a  total  weight  of  G.762 
tons,  600  lbs.,  exclusive  of  locomotive,  tender  and  caboose.  The 
actual  running  time  for  the  54  miles  from  Youngstown  to  Ash- 
(ahula  was  4  h.  '.i'2  m.  The  heaviest  grades  are  0.2  per  cent., 
southbound,  from  Ashtabuia  to  Youngstown.  From  Mr.  H.  F. 
Ball,  superintendent  of  motive  power,  the  following  table  of 
test  runs  has  been  received: 

TONNAGE  HAULED  BY  ENGINE  NO.  lOOC,  AVGUST  16  TO  22,  1904. 

Date.  Cars.  Tons.  Left.  Arrived. 

16  70  5.584  A*   11.15  a.  m.  Vt  n.SH  p.  m. 

17  54  4.320  A     11.30  p.m.  Y     S.l.T  a.m. 

18  80  5,li)4  Y        8.50   a.m.  A     2.15   p.m. 

18  60  3.594  A     11.15  p.m.  Y     6.25  a.m. 

19  95  5,974  Y      12.08  p.m.  A      5.30  p.m. 

21  75  4.620  A        4.48  p.  m.  Y  10.45  p.  m. 

22  100  6,762  Y      10.58  p.  m.  A     0.15  p.  m. 

•Voungstown. 
tAshtabiila. 

These  approach  the  length  of  the  mythical  train  having  but 
«)ue  end,  and  the  record  is  a  remarkable  one,  even  though  the 
heaviest  train  was  hauled  over  favoring  grades.  They  surpass 
in  several  instances  the  record  train  of  5,21?  tons  hauled  132 
miles  over  the  Pennsylvania  from  Altoona  to  Harrisburg,  Au- 
gii.st  9,  1898,  which  consisted  of  130  cars  of  coal.  A.  train  of 
r..;«3«  tons  was  hauled  over  the  Union  Pacific  from  Cheyenne  to 
Sidney  in  1900,  but  this  is  a  favorable  grade  of  about  32  ft.  per 
niile.  if  the  writer's  memory  serves  him  correctly. 

The  heaviest  train  of  which  we  have  record  was  that  of  134 
steel  cars,  loaded  with  coal,  hauled  from  Archer  to  Egbert,  24 
miles,  on  the  "Union  Pacific.  April  4,  1900.  The  total  weight, 
exclusive  of  locomotive,  tender  and  caboose,  was  7,765  tons. 
The  grades  favored  the  train,  and  the  24  miles  were  made  in 
45  minutes. 

From  information  supplied  by  Mr.  D.  T.  ivlurray.  division 
superintendent  of  the  Lake  Shore,  the  test  trains  were  helped 
out  of  the  yard  at  Youngstown  by  a  pushing  engine,  but  the 
road  engine  hauled  the  trains  unaided  a  distance  of  33  miles. 
Our  description  of  the  locomotive,  already  mentioned,  and  the 
figures  given  in  the  table  on  page  275  of  the  July  number  for 
the  Class  C  engines  for  the  Lake  Shore,  may  be  consulted  for 
weights  and  dimensions  of  this  locomotive.  Such  trains,  of 
course,  are  not  to  be  operated  in  regular  service.  The  runs 
were  made  for  purposes  of  demonstration  of  the  capacity  of  the 
locomotives. 


One  of  the  reports  at  the  convention  of  the  Master  Mechanics' 
Association  last  June,  received  too  late  for  appropriate  discus- 
sion, was  that  on  locomotive  coal  consumption.  It  was  one  of 
the  most  valuable  documents  presented,  and  should  have  earn- 
est attention,  because  locomotives  are  larger  than  they  used  to 
be.  The  conclusions  of  the  committee,  of  which  Mr.  H.  T.  Herr 
was  chairman,  are  presented  here,  and  it  is  hoped  that  they 
will  be  carefully  studied,  particularly  with  reference  to  the  re- 
marks concerning  firemen  and  the  proper  maintenance  of  loco- 
motives.   The  conclusions  are  as  follows: 

The  increase  in  efficiency  of  enginemen  and  firemen  in  road 
service  depends  largely  upon  the  employment  of  suitable  ma- 
terial to  fill  the  position  of  fireman.  For  numerous  reasons 
proper  consideration  has  not  in  the  past  few  years  been  given 
to  this  matter,  and  this  has  led  to  diminished  efficiency  in  coal 
consumption,  influenced  by  the  method  generally  followed  of 
pooling  the  engines  without  proper  facilities  to  maintain  them 
in  such  handling. 

The  relatively  large  boiler  results  in  economy,  as  indicat'.^  1 
in  the  body  of  the  report,  not  only  in  itself,  but  also  economy 
in  the  engine,  so  that  it  is  desirable  to  have  as  large  a  boiler  as 
the  limitations  imposed  by  the  engineering  department  will 
warrant  for  any  particular  design  of  locomotive. 

The  grate  area  of  the  locomotive  boiler  should  be  limited  to 
a  certain  rate  of  combustion  per  square  foot  of  grate,  and  small 
decrease  in  efficiency  in  boilers  is  obtained  by  increasing  the 
rate  of  combustion  within  a  maximum  limit  of  120  lbs.  of 
coal  per  square  foot  of  grate  per  hour,  yet,  due  to  the  fact  that 
with  a  slow  rate  of  combustion,  a  milder  draft  will  serve  from 
the  standpoint  of  the  locomotive  actually  moving  the  train  (as- 
suming the  same  efficiency  of  firing  obtains),  the  large  grate 
with  a  slow  rate  of  combustion  has  an  advantage  in  increasing 
the  efficiency  of  the  engines. 

The  loss  of  fuel  at  delays  is  probably  greater  as  the  area  of  the 
grate  increases  and  is  in  a  measure  offset  bj'  the  fact  that  with 
a  large  grate  a  large  engine  is  expected,  resulting  in  operating 
fewer  trains  to  move  a  given  tonnage,  and  consequently  dimin- 
ishing such  delays,  which  would  have  a  tendency  to  counter- 
balance the  increased  fuel  consumption  due  to  increased  grate 
area,  leading  to  the  conclusion  that  there  should  be  a  design  of 
grate  of  sufficient  area  to  give  a  certain  rate  of  combustion  in 
order  to  generate  the  requisite  amount  of  steam  to  develop  a 
given  power  which  would  be  a  compromise  between  loss  due  to 
delays  and  at  terminals  from  the  large  grate  and  the  loss  in 
efficiency  while  running  due  to  the  smail  grate. 

The  introduction  of  designs  of  locomotives  with  a  larger  pro- 
portion of  the  weight  on  trucks  and  trailers  has  resulted  in 
efficient  performance  as  regards  fuel  economy,  for  both  boiler 
and  engines,  has  been  illustrated  by  consideration  of  the  P. 
engine  in  the  report,  and  generally  with  this  design  the  capacity 
of  the  boiler  Is  relatively  increased  in  proportion  to  the  avail- 
able power  developed  by  the  cylinders  (which  is  limited  by  the 
weight  on  drivers),  and  consequently  such  designs  would  be 
best  adapted  to  give  efficient  performance  where  a  relatively 
high  horse-power  is  to  be  maintained  for  a  comparatively  long 
time,  such  as,  for  instance,  in  passenger  service  or  in  through- 
freight  service. 

The  relative  worth  of  a  large  unit  of  power  to  a  small  unit 
warrants  the  maintenance  of  large  engines  to  a  higher  stand- 
ard than  small  engines,  and  to  accomplish  this  proper  facilities 
should  be  provided. 

The  methods  of  comparison  of  locomotives  in  road  service 
from  a  standpoint  of  fuel  economj*  should  be  such  as  to  elimin- 
ate as  far  as  possible  the  influence  of  variable  conditions  which 
might  lead  to  erroneous  conclusions  from  statistics  now  com- 
piled, remembering  that  the  value  of  fuel  consumption  should 
be  proportional  to  the  power  developed  by  the  locomotive. 


Fast  Transit  in  England  and  France. — The  total  number  of 
runs  scheduled  at  55  miles  per  hour,  or  upward,  from  start  to 
stop.  Is  53  In  Great  Britain  and  35  in  Frsince. —Rous-Marten  in 
The  Engineer.  | 
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EDITORIAL   ANNOUNCEMENTS. 


Advertlsemeutit. — Nothing  will  be  inserted  in  this  journal  for  pay, 
EXCEPT  IN  THE  ADVERTISING  PAGES.  The  reading  pages  will  contain 
only  such  matter  as  we  consider  of  interest  to  our  readers. 


ContrlbutlooH. — Articles  relating  to  railway  rolling  stock  construction 
and  management  and  kindred  topics,  by  those  who  are  practically 
acquainted  wnth  these  subjects,  are  specially  desired.  Also  early 
notices  of  official  changes,  and  additions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 


To  Sabacrlbers. — The  American  Engineer  and  Railroad  Journal 
is  mailed  regularly  to  every  subscriber  each  m.onth.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  be  notified,  so  that  the  missing  paper  may  be  supplied, 
WHeu  m.  subscriber  cli«n:r*-M  biH  addre^M  he  ought  to  notify 
this  office  at  once,  so  that  the  paper  may  be  sent  to  the  proper  desti- 
nation. 


In  this  issue  appears  the  first  of  the  series  of  artiiles  on 
ei-onomical  operation  of  locomotives  by  Mr.  G.  R.  Henderson. 
It  indicates  the  nature  of  the  study  and  character  of  the  method 
employed  in  determining  the  most  efficient  rating  of  locomo- 
tives. The  author  bases  his  investigation  upon  original  figures 
from  tests  made  by  himself,  and  presents  factors  relating  to 
wages  from  schedules  now  in  use  on  prominent  roads  with 
which  he  has  been  connected.  Such  an  analysis,  if  made  be- 
fore, has  never  been  published.  It  is  commended  to  the  atten- 
tion of  operating  officials  in  the  hope  that  they  will  examine 
their  own  practice  by  its  aid.  Unless  some  such  examination  is 
undertaken  it  is  impossible  to  take  the  measure  of  the  efficiency 
of  train  operation  or  to  know  what  locomotives  are  doing. 


A  new  roundhouse  is  being  constructed  on  one  of  the  trunk 
lines,  and  is  to  have  the  distinction  of  providing  four  drop  pits 
for  driving  wheels.  This  seems  like  a  somewhat  startling  sug- 
gestion, but  it  is  justified,  for  the  reason  that  when  a  locomo- 
tive comes  into  the  terminal  requiring  work  on  driving  boxes, 
or  which,  for  any  other  reason,  requires  the  wheels  to  be 
dropped,  it  should  not  be  necessary  to  wait  a  moment  in  order 
to  get  this  work  under  way.  One  or  two  drop  pits  are  not  suf- 
ficient for  a  terminal  handling  one  hundred  or  more  engines, 
and  as  these  conveniences  do  not  cost  much  the  proposition  of 
four  seems  to  be  an  excellent  idea.  This  is,  by  the  way,  a 
step  indicating  the  increasing  importance  of  the  roundhouse 
In  connection  with  running  repairs,  and  it  would  be  difficult 
to  provide  too  many,  or  too  good,  facilities  for  accelerating  the 
work  which  must  be  done  at  the  end  of  runs.  The  roundhouse 
is  frequently  one  of  the  weakest  points  in  the  matter  of  equip- 
ment and  organization,  and  the  tendency  indicated  by  the  atti- 
tude of  the  road  referred  to  is  interesting  and  significant. 


If  all  cases  of  unsatisfactory  service  of  compound  locomotiv 
were  investigated,  as  in  the  instance  described  by  Mr.  Kins, 
in  this  issue,  perhaps  compounds,  as  a  type,  would  have  a  bett< 
name.    Roads  on  which  locomotives  are  specially  well  cared  t'< 
have  generally  found  compounds  very  satisfactory.       It  is  n- 
to  be  supposed  that  the  valve  motion  of  two-cylinder  compoun<; 
are  often  as  badly  askew  as  Mr.  Kinsell  describes,  but  this  is 
noteworthy  example  of  the  possibilities.    It  is  exceedingly  in 
portant  to  know  what  locomotives  are  doing,  whether  simple  o 
compound,  and  more  railroads  would  now  be  enjoying  the  a 
vantages  of  compounding  if  the  diseases  of  the  type  had  bee- 
'more  skillfully  diagnosed  and  patiently  treated. 


STEEL  PASSENGER  CARS. 


Fireproof  passenger  cars  are  in  service  in  the  New  York  sui 
way.    They  are  probably  not  perfect  in  all  respects,  but  as  nev 
cars  they   are  exceedingly  creditable,   and   are   worthy  of  th 
attention  of  car  builders  the  world  over.    The  design  througli 
out  is  novel  and  interesting,  particularly  the  disposition  of  th 
floor.      Continuous   service   may   develop   valuable   informatioi 
about  fireproof  cars,  and  it  will  not  be  strange  if  changes  ar. 
made  in  future  construction.     The  steel  frame  passenger  ca; 
however,  has  become  a  fact,  and  the  starting  point  for  cars  oi 
heavier  service  has  been  reached.     In  this  an  important  st^i 
has  been  taken.    Mr.  Gibbs  has  shown  that  the  problem  of  weigh i 
in  metal  construction  can  be  overcome,  and  there  is  reason  tt; 
hope  that  steel  cars  may  be  made  which  will  be  both  stronger 
and  lighter  than  present  wooden  ones.     In  view  of  the  greai 
weight  of  modern  passenger  equipment  per  passenger  carried, 
this  subject  should  not  be  lightly  passed  over  by  railroad  man 
agements. 


MASTER  MECHANICS  AND  SHOP  SUPERINTENDENTS. 


Nothing  in  connection  with  the  maintenance  of  locomotives 
has  multiplied  as  fast,  with  the  recent  advance  in  size  and 
capacity,  as  the  boiler  work.  This  is  not  alone  due  to  the  fa(  t 
that  boilers  are  larger  and  locomotives  are  worked  harder  than 
they  used  to  be,  but  also  to  the  fact  that  the  proportion  carry 
ing  relatively  low  pressure  is  rapidly  becoming  less  and  less 
While  boilers  carried  only  150  lbs.  pressure  it  was  compare 
tively  easy  to  patch  and  repair  them,  but  pressures  of  200  lb«. 
are  an  entirely  different  matter;  not  only  is  it  necessary  to 
provide  better  boiler  shop  facilities  and  increased  force,  of  the 
utmost  obtainable  skill,  but  every  effort  should  be  taken  in  the 
operation  of  the  locomotives  to  reduce  as  much  as  possible 
running  repairs. 

On  one  of  the  trunk  lines  the  boiler  work  recently  increased 
to  an  alarming  extent,  and  one  of  the  best  master  mechani<fl 
on  the  road  was  detailed  to  give  his  entire  attention  for  a  time 
to  effort's  in  the  direction  of  keeping  down  boiler  repairs.  In 
a  vigorous  campaign,  and  by  the  aid  of  roundhouse  foremen 
and  road  foremen  of  engines,  he  rearranged  the  methods  of 
washing  out  boilers  and  cleaning  fires  at  ash  pits.  He  also 
systematized  the  use  of  soda  ash  in  the  locomotive  tanks,  and 
in  the  space  of  two  months  found  it  possible  to  reduce  the 
roundhouse  boiler  repairs  by  over  50  per  cent.  This  was  done 
without  the  special  expenditure  of  a  cent  of  money,  it  being 
the  result  of  placing  this  important  matter  in  the  hands  of  an 
official  who  was  thoroughly  capable  of  handling  it,  and  the 
officers  of  that  road  were  quite  satisfied  that  it  paid.  So  im- 
pressed are  they  with  the  importance  of  looking  after  boiler 
and  other  running  repairs,  in  connection  with  the  operation  of 
the  locomotives  on  the  road,  that  it  has  been  decided  to  appoint 
a  superintendent  of  shops  for  each  shop  on  the  system  and 
enable  the  master  mechanics  to  devote  more  of  their  attention 
to  the  operating  problems  of  their  department. 

The  writer  is  frequently  asked  for  suggestions  with  respect 
to  roundhouse  organization.  The  road  referred  to  in  these 
paragraphs  seems  to  be  on  the  right  track.  Every  railroai 
now  Jias  sufficient  organisation  for  its  roundbougeg,  the  difQ- 
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iilty  being  that  the  men  who  are  capable  of  looking  after  these 
tnportant  factors  are  also  expected  to  handle  shop  problems 
iirough  a  general  foreman.  The  proi)er  course  seems  to  be  to 
ivide  the  work  to  permit  the  master  mechanic  to  spend  his 
ime  on  the  road  problems  and  provide  him  with  a  competent 
.ssistant  to  follow  tne  infinite  details  of  each  shop. 

It  may  be  asked,  Why  not  reverse  matters,  putting  the  master 

nechanic  in  charge  of  the  shops  and  provide  outside  foremen 

or  the  road  work?     As  the  executive  officer  the  master  me- 

hanic  should  be  closest  to  the  executive  work  and  that  which 

omes  in  contact  with  the  operating  officers  of  the  road;   on 

he  other  hand,  the  one  who  is  directly  responsible   for  the 

shops  should  never  Ije  asked  to  attend  to  anything  else;   the 

master  mechanic,  however,  by  personally  getting  into  close  con- 

iaot   with    the    roundhouse    and    locomotive   operation    can,    if 

necessary,  take  the  ultimate  responsibility  for  the  shop  as  well 

as  running  repairs,  if  he  is  adequately  assisted. 

The  shop  superintendents  may  report  directly  to  the  super- 
intendent of  motive  power,  or.  if  the  road  is  large  enough, 
through  a  general  shop  superintendent  to  the  chief  of  the 
department.  No  matter  how  this  is  done,  the  master  mechanics 
should  not  be  expected  to  devote  their  personal  attention  to 
shop  details,  and  at  the  same  tijne  keep  locomotives  going  on 
the  road. 


THE  CROSS-COMPOUND  LOCOMOTIVE. 


Dl:STKIBl  TIO.N    OK   PoWKR. 


BY    W.    r-    KI.NSEIJ,. 


RAILVAY  APPLIANCE  EXHffimON. 


Plans  for  an  exhibition  of  railway  appliances  in  connection 
with  the  approaching  convention  of  the  International  Railway 
Congress,  to  be  held  in  Washington  next  spring,  are  matured. 
The  general  committee  of  arrangements  has  organized,  with  Mr. 
George  A.  Post  as  chairman;  Mr.  Charles  A.  Moore,  treasurer, 
and  Mr.  J.  Alexander  Brown,  secretary,  the  committee  consist- 
ing of  thirty-five  gentlemen  representative  of  the  strongest  ele- 
ments in  the  field  of  American  manufacture  of  railroad  equip- 
ment and  supplies.  The  movement  originated  at  the  recent 
Saratoga  convention  of  the  railroad  mechanical  associations, 
and  the  preliminaries  have  been  arranged  as  outlined  in  a  re- 
port, a  copy  of  which  has  been  received  from  Mr.  Post. 

The  exhibition  itself  is  now  to  be  organized,  and  without 
doubt  this  will  be  easily  accomplished.  The  only  apparent 
obstacle  is  the  necessity  for  legislative  action,  in  order  to  secure 
the  use  of  the  only  space  available  in  Washington  for  such  a 
purpose.  This  is  known  as  the  "White  Lot,"  situated  back  of 
the  White  House  grounds,  upon  which  no  temporary  buildings 
may  be  erected  without  an  act  of  Congress.  As  precedents  for 
the  contemplated  u§e  of  the  ground  are  not  lacking  the  neces- 
sary authority  will  probably  be  granted,  providing  those  inter- 
ested exert  themselves  sufficiently  to  induce  their  representa- 
tives in  Congress  to  take  the  necessary  action. 

Over  500  foreign  railroad  officials  are  expected  to  attend, 
this  being  the  first  meeting  of  the  organization  in  this  country. 
They  include  the  administrative,  mechanical,  operating  and 
maintenance  of  way  officials  of  the  progressive  railroads  of  the 
world.  No  such  opportunity  has  ever  presented  itself  for  an 
exhibition  of  the  railroad  equipment  and  devices  of  this  coun- 
try, and  a  most  important  display  is  assured.  Those  who  have 
given  the  high  educational  as  well  as  commercial  value  to  the 
annual  exhibits  at  the  Master  Mechanics'  and  Master  Car  Build- 
ers' conventions  may  be  trusted  to  embrace  this  opportunity  to 
secure  attention  in  the  railroad  markets  of  the  world.  If  the 
exposition  is  what  it  ought  to  be  it  will  constitute  one  of  the 
most  important  features  of  the  congress  in  bringing  so  many 
foreigners  face  to  face  with  the  most  advanced  American  rail- 
road practice. 


A  turbine  air  compressor  was  exhibited  by  Mr.  C  A.  Par- 
sons at  a  recent  meeting  of  the  Institute  of  Civil  Engineers 
(England).  Engineering  says  it  is  capable  of  supplying  18.100 
<  u.  ft.  of  air  per  minute  at  a  pressure  of  12  ins.  The  turbine 
is  apparently  one  of  the  latest  type,  the  casing  being  Of  unl- 
forin  diameter  throughout. 


An  equal  distribution  of  power  on  both  sides  of  a  cross-com- 
pound locomotive  is  possible,  with  the  valve  motion  used  at 
present,  only  through  a  short  range  of  speed  and  a  small  varia- 
tion of  cut-off.  For  this  reason  such  an  engine  should  be  as- 
signed to  a  certain  class  of  road  work,  and  the  valve  motion 
should  be  adjusted  so  that  under  average  conditions  the  work 
done  on  one  side  of  the  engine  will  be  equal  to  that  done  on  the 
other.  A  test  of  a  two-cylinder  compound  on  the  Norfolk  & 
Western  Railway,  so  arranged  that  it  (ould  be  worked  either 
simple  or  compound  and  in  which. the  i>ower  was  quite  equally 
distributed  over  a  wide  range,  was  described  in  the  June,  1898, 
iesue  of  your  journal. 

The  following  tests,  made  on  the  Chicago.  Great  Western 
Railway,  emphasize  the  necessity  for  a  careful  study  of  the 
power  distribution  of  these  engines  by  the  mechanical  depart- 
ments under  whose  care  they  come.  Following  are  some  of  the 
dimensions  of  the  locomotive  tested: 

I  y  yjKT      •>••'«•'•■*•»■.«  •'■«  «■•••••«■•■•,«  «^  ••'•...* •-..•..  2*v~2 

Diameter  of  drivers V. .;....  i'v,..i; ;,...•.«,.  .i..^....  .6.3  ins. 

Diameter   H.P.    cylinder    ...;, — ^  ..  ..V.'.  .-,•.,..  .\.,i  :..•..«...  .22    ins. 
Diameter    UP.    eyUnder    ., .......  .  ...;.,...*;. \...:vV...  i.»i  ..^ -.  .a.'S    ins. 

oiroKe    •  ■..i, » .  i.\ , .-., . ...-.  »w  •  •  *  • .,-.  •  •  • . .  . 28    ins. 

Weight  on  drivers .1.%.500   lbs. 

Weight  of  engine    189,500   lbs. 

Clearance  per  cent,  head  end  H.P.   cylinder , 22.74 

Clearance   per  cent   crank  end   H.P.    cylinder. .....  ./^ v. ..»- 22.98 

Clearance  per  cent  head  end   UP.   cylinder.  ..  ,,.Ii>.v..w.\r. 10.71 

Clearance  per  cent  crank  end  L.P.  cylinder.  ...,;*,....>:;.. 10.42 

Grate   area :,■,•,?.••-,*.'••  .49.3  eq.    ft. 

Heating   surface    ,!..>*:.;.,>■.,«, ,..,3,225    sq.    ft. 

Sq.   ft.   damper  opening   in   ash   pan ..^i  .-*,'■,,"..,-;'. -.-v .3.25 

Throw  of  eccentric    ,......,.  ^-.:.^^  '.-.'•  .1-.. ....... 6    ins. 

Steam    lap   H.P.   cylinder.  .,.',;."";>;.,■.>•.;  i  v.  ...  ;.i'. ..  .1*4    Ins.   each   end 
Exhaust  lap  H.P.  cylinder   . .  ...v.. .  ,i...-.«  .3-16  ill.  clearance  each  end 

Steam    lap    L..P.    cylinder    ..  .Vi .'.  «,V »•-•;•> ^..  • -: '     in-    each    end 

Exhaust  lap  L.P.  cylinder \i   in.  clearance  each  end 

The  first  test  showed  that  the  engine  as  delivered  by  the 
builders  was  not  in  condition  to  economically  do  the  work  to 
which  it  was  assigned.  The  power  developed  on  the  two  sides 
»ame  the  nearest  to  being  equalized  when  the  engine  was  run- 
ning slowly  at  a  long  cut-off.  but  even  then  the  work  done  on 
the  low-pressure  side  was  nearly  40  per  cent,  greater  than  that 
done  on  the  high-pressure  side,  and  this  difference  became 
greater  as  the  speed  increased  and  the  cut-off  decreased  until, 
at  high  speed,  all  of  the  work  was  being  done  on  the  low-pres- 
sure side,  and,  as  the  throttle  was  opened  wider,  w^ork  was 
actually  being  done  against  the  high-pressure  piston.  With  the 
boiler  pressure  at  200  lbs.  the  steam  was  exhausted  into  the  re- 
ceiver at  about  70  lbs.  pressure  without  doing  any  effective 
work,  and  this  of  course  would  indicate  a  large  loss. 

Test   1.  Test    2. 

Number    of    miles    run     162  150.8 

Actual    running   time    7  hrs.  57  niins.   8  hrs.  .33  mins. 

Average  speed  per  hour,  not  including  stops          20.37  17.64 

Number  loaded    cars    31  2't 

Number   empty   cars    1  1 

Total    tonnage   back   of  tender    061  f»S2 

Pounds   water   evaporated  at   52   degrees   F. .      142.47<i  12«61<» 

Pounds    coal    burned ;. »,. ...         20.4M0  25530 

Pounds    coal    burned    per   ton    mile..;'.:.'..       .131  .153 

Pounds   water   evaporated    per   ton    mile 915  .815 

Pounds  water  evaporated   per  lb.   coal 6.98  5.62 

Forty  indicator  cards  taken  under  normal  conditions  showed 
that  70  per  cent,  of  the  work  was  being  done  on  the  low-pres- 
sure side,  or  on  the  average  2%  times  as  much  pressure  was 
being  exerted  on  the  main  pin  on  that  side  than  on  the  other. 
This  was  quite  noticeable,  as  the  temperature  of  the  main  pin 
on  the  low-pressure  side  was  considerably  higher  than  that  of 
the  other. 

The  engine  had  a  piston  valve  with  outside  admission,  the 
body  of  the  valve  being  1/32-in.  smaller  than  the  bore  of  the 
bushing.  On  the  first  test  the  ring  on  the  cut-off  side  of  the 
high-pressure  valve  was  broken,  and  card  35  taken  at  41.6  per 
cent,  cut-off  with  a  "<.-in.  throttle  opening  and  a  speed  of  11.3 
miles  per  hour,  plainly  shows  that  as  soon  as  the  exhaust  edge 
of  the  valve  closed  the  port  and  compression  began  the  steam 
blew  through  the  ring  where  the  piece  was  broken  out  and  in- 
creased the  compression  to  the  initial  pressure  when  the  piston 

was  more  than  2  Ins.  from  the  end  of  its  ptroke.    The  cut-off 
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point  is  not  very  clearly  marked,  the  steam  blowing  through 
the  broken  ring  until  the  exhaust  port  opened  to  the  receiver. 
The  crank  end  card  is  very  good,  the  packing  rings  in  that  end 
of  the  valve  being  in  good  condition.  This  card  shows  that  only 
31.6  per  cent,  of  the  work  was  done  on  the  high-pressure  side. 

Card  23,  taken  at  76.4  per  cent,  cut-off,  1 14 -in,  throttle  open- 
ing, at  a  speed  of  12  miles  per  hour,  shows  that  the  high-pres- 
sure cylinder  was  doing  only  38.2  per  cent,  of  the  work.  Card 
52,  taken  when  running  36.2  miles  per  hour,  with  an  18  per 
cent,  cut-off  and  ?^-in.  throttle  opening,  shows  that  work  was 
atiually  being  done  against  the  high -pressure  piston. 

Aftpr  this\test  thp  valvp  motion  was  adjusted  by  taking  a 
low-prt'ssure  card  when  running  iindn-  noiniai  ronditions  and 
adjusting  iht^  cut-off  on  the  high-pressure  side  so  that  the  high- 
pressure  cylinder  would  deliver  to  the  receiver  that  amount  of 
steam  at   a  j)ressiirf'  wiiich   would  cause  the  same  amount  of 
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work  to  be  done  in  the  low-pressure  cylinder.  The  proper  cut- 
off on  the  high-pressure  side  was  obtained  by  shortening  tae 
high-pressure  link-hanger  9/32  in.,  since  it  was  desired  to  re- 
duce the  work  done  in  the  low-pressure  cylinder  faster  than  in 
the  high-pressure. 

The  broken  high-pressure  ring  was  renewed  and  another  test 
made  over  the  same  division  with  very  satisfactory  results.  On 
this  test  the  speed  varied  from  5  miles  per  hour,  at  which  the 
slowest  card  was  taken,  to  4(i  miles  per  hour,  at  which  speed 
several  cards  were  taken,  the  throttle  opening  varying  from 
1/4  in.  to  2  ins.  and  the  lut-off  varying  from  12.7  to  82  per  cen*^., 
the  engine  running  under  normal  conditions.  In  this  lar^e 
range  of  speed,  cut-off  and  throttle-opening  the  largest  variation 
in  work  done  in  each  cylinder  was  44  per  cent,  on  the  high- 
pressure,  with  56  per  cent,  on  the  opposite  side,  while  the  aver- 
age per  cent,  of  work  done  in  each  cylinder  throughout  the 


whole  test  was  50,  showing  that  the  power  was  properly  di, 
tributed  for  these  conditions.  Comparing  the  high  and  lev 
pressure  cards  taken  on  the  second  test,  it  will  readily  be  see 
that  the  desired  result  had  been  accomplished;  card  38,  taki 
at  one-half  cut-off,  and  under  average  conditions,  shows  a  soi 
distribution  of  power.  On  card  43,  taken  at  a  comparative" 
high  speed  and  a  small  throttle  opening,  and  on  card  47.  lakt 
at  a  still  higher  speed  with  a  larger  throttle  opening,  the  powi 
is  not  so  evenly  distributed. 

This  test  was  made  with  the  same  train  crew  as  rhe  first,  b- 
the  weather  was  very  stormy,  which  should  cause  an  increa.- 
in  the  pounds  of  water  evaporated  per  ton  mile,  but  comparin 
the  two  tests  reveals  a  decrease  of  O.l  II).  of  water  per  ion  mil 
for  the  second,  or  a  saving  of  15,568  lbs.  of  water  ov.^r  ilie  fir.- 
test,  which,  at  6.98  lbs.  per  lb.  coal,  would  cause  a  d^jcrease  i 
coal  burned  on  the  trip  of  2,230  lbs.,  or  a  saving  of  at  least  01. 
ton.    On  the  second  test  the  coal  was  not  as  good  as  on  the  flrs 
the  time  of  stops  longer,  and  the  speed  slpwp",  which  all  go  1 
decrease  the  evaporation  factor  of  the  boilers,  yel  the  amoni; 
of  water  used  per  ton  mile  was  11  per  cent,  less  than  on  tli^ 
first,  showing  very  plainly  that  small  defecrs  in  valve  motioi, 
will  cause  a  large  loss  in  steam  and  indirectly  a  loss  in  dollar^ 
and  cents.     Although  the  high-pressure  valve  cut^  off  earlie; 
than  before  with  the  same  position  of  reverse  lever  and  th' 
valve  travel  is  shorter,  the  increased  wire  drawln.s;  is  not  notice 
able,  and  the  low-pressure  valve  has  the  same  travel  as  before 
with  a  large  port  opening.    The  engine  now  hauls  the  same  ton 
nage  as  before,  more  smoothly  and  much  more  economically, 
thus  fully  demonstrating  that  the  compound  locomotive  valve 
motion,  if  not  adjusted  properly,  can  cause  a  large  loss  in  fuel 
consumption. 


VARIABLE  SPEED  MOTORS  IN  RAILWAY  MACHINE 

SHOPS. 
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in  railway  machine  shop  work,  as  in  commercial  establish 
nients.  it  is  necessary  to  secure  as  large  an  output  as  possible 
with  the  lowest  expendittire  of  time  and  money  consistent  with 
a  good  quality  of  work.  With  ihis  end  in  view  it  is  sometime.^ 
advisable  to  improve'  certain  machine  tools  as  well  as  the 
methods  of  operating  them.  For  instance,  with  the  improved 
tool  steels  machine  tools  can  be  operated  at  a  much  higher  rate 
of  Speed  than  former  practice  required  or  permitted. 

The  work  to  be  done  may  be  such  that  it  is  only  necessary 
to  use  higher  speeds,  already  provided  for  in  the  machine;  but 
when  it  is  general  in  character  and  a  comparatively  wide  range 
of  speeds  is  required  at  the  higher  rate,  some  more  modern  and 
efficient  means  of  driving  must  be  looked  for  than  from  the 
usual  belt  drive,  and  the  best  alternative  in  such  cases  is  (o 
apply  a  motor  directly  to  the  machine.  In  many  cases  the 
various  parts  of  the  machine  will  be  found  strong  enough  to 
stand  the  work,  but  the  increased  speed  at  which  the  cuts  are 
taken  demands  a  proportionate  increase  in  the  amount  of  powc 
expended,  and  this  may  overtax  the  belts  and  shafting,  perhaps 
already  well  loaded,  "flie  simplest  remedy  in  such  a  case  is  t<i 
isolate  the  machine  and  apply  an  individual  motor.  Such  a 
change  from  the  usual  methods  of  driving  involves  the  con 
sideration  of  some  arrangement  by  which  the  necessary  varia 
tion  of  speed  can  be  obtained.  In  this  connection,  it  is  assumed 
that  the  shop  is  alreaay  provided  with  a  direct-current  single- 
voltage  system,  and  from  this  source  the  desired  variable-speed 
drive  is  to  be  obtained.  With  the  single-voltage  system  and  a 
constant-speed  motor  as  the  only  available  source  of  power,  the 
user  naturally  hesitates  about  applying  a  motor-drive  to  the 
machine,  because  of  the  necessity  of  securing  speed  variation 
by  some  system  of  gearing  more  or  less  complicated,  according 
to  conditions.  With  the  variable-speed  motor,  however,  the 
amount  of  gearing  employed  is  reduced  to  a  minimum,  and  in 
some  cases  may  be  dispensed  with  altogether  and  the  entire 
variation  in  speed  be  secured  from  the  motor  alone. 

Variable-speed  motors  can  now  be  obtained  that  have  been 
designed  especially  for  use  with  the  single-voltage  system,  and 
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e  not  only  simple  in  construction  but  very  eflScient  in  opera- 
1)11,  and  thus  the  problem  of  individually  driving  old  machine 
ols  is  much  simplified.  Wherever  the  variation  required  is 
lO  great  to  be  secured  tn rough  the  motor  alone,  change  gears 
an  be  introduced,  and  almost  any  variation  of  speed  can  be 
ad  within  reasonable  limits.  The  relation  between  the  motor 
peed  variation  and  the  ratio  of  gear  changes,  where  gears  are 
ised,  should,  of  course,  be  such  as  will  give  the  proper  succes- 
ion  of  speeds  through  both  runs. 

Compared  with  a  constant-speed  motor,  one  with  a  variable- 
peed  has  the  additional  advantage  that  speed  variation  can  be 
uuch  more  easily  secured  through  the  manipulation  of  a  con- 
: roller  handle  than  by  any  other  means;  and,  as  compared  with 
he  belt  drive,  this  method  of  speed  variation  is  obviously  so 
■ar  superior  to  belt  shifting  that  the  saving  of  time,  not  to  men- 
Mon  temper    and  the  wear  and  tear  of  the  operator's  mental 
■lisposition,  tends  very  much  to  an  increased  output.    Frequent- 
ly the  increased  output  secured,  due  to  more  efficient  operation 


of  the  machine,  is  sufficient  to  pay  for  the  entire  ojitlay  in  a 
very  reasonable  time. 

Many  hesitate  regarding  the  consideration  of  changes  in  ex- 
isting driving  mechanism,  owing  to  the  amount  of  work  in- 
volved in  making  the  change.  The  problem  is  to  bring  about 
a  change  in  the  least  expensive  manner  and  at  the  same  time 
to  secure  an  arrangement  that  will  be  efficient  in  action  and 
simple  in  operation.  Any  device  that  involves  undue  complica- 
tion of  parts  is  to  be  avoided  when  possible.  Individual  driving 
of  machine  tools,  by  well  designed  and  properly  selected  vari- 
able-speed motors,  is  one  of  the  means  by  which  some  of  tht- 
vexing  problems  of  shop  management  are  solved;  and  such 
drives  can  readily  be  applied  to  machine  tools,  either  new  or 
old. 

The  variable-speed  motor  has  been  developed  in  response  to 
a  demand  for  progressive  appliances,  and  the  fact  that  such  a 
motor  can  be  used  with  a  single-voltage  system  gives  it  many 
advantages  over  more  complicated  systems. 


THE  APPLICATION  OF    INDIVIDUAL    MOTOR    DRIVES 
TO  OLD  MACHINE  TOOLS. 
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This  article  completes  the  description  of  the  application  of 
motors  to  the  old  machine  tools  at  the  McKees  Rocks  shops, 
and  although  the  machines  described  have  been  in  service  about 
a  year  and  during  that  time  high  speed  tool  steels  and  com- 
mercial methods  have  been  introduced  into  the  shop  as  rapidly 
as  possible,  yet  practically  all  of  them  have  given  good  satis- 
faction. In  a  railroad  repair  shop  there  is  a  large  amount  of 
work  that  does  not  require  heavy  roughing  cuts,  and  the  old 
tools,  if  in  good  condition,  can  handle  this  class  of  work  nicely, 
although  running  at  a  considerably  higher  cutting  speed  than 
they  were  designed  for.  Again,  although  the  machines  are  spoken 
of  as  old,  because  they  were  used  in  the  old  shops,  several  of 
them  were  purchased  during  the  year  or  two  Just  preceding 
the  bunding  of  the  new  shops,  and  are  of  good  modern  design. 

Fig.  63  illustrates  a  motor  application  to  a  D.  Saunders'  Sons 
IXL  pipe  cutter.  The  belt  pulley  was  replaced  by  the  large 
Morse  silent-chain  sprocket,  and  the  motor  was  set  on  a  4-in. 
oak  block  on  the  floor  and  covered  with  a  casing  to  protect  it 


ElfiU  ji^.*^>COTOE  DRIVE  APPLIED  TO  SAUNDER.S  IXT.  PIPK  CITTKi;. 


Ottk  Base  securely  fastened  to 
the  Floor  witb  Lag  Screw* 
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FIG.   64. — MOTOR  APPLIED  TO  XO,   5  SAUXDEBS   SONS'   PIPE  CUTTER. 
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IMfiiit  is  hot  very  c'^early  luarked.  thf  steam  l.l<.vvin>:  through 
:hr  Ijiokj'ii  rin>;  until  tht-  fxhaust  port  opcupil  in  the  rfctMVfr. 
Thf  rrank  oixlranl  is  very  jjoint.  (he  na«  kiiiu  riims  in  thai  end 
or  the  valve  beiiij;;  iu  pood  rondition.  Thi.s  lard  shows  that  only 
.'ll,»J  per  oerit.  of  tlie  work  was  (l«»ue  on  the  hisrh-pret^sure  side. 

Canl  23,  taken  at  t^^4  per  eenti  fiit-off.  I ' ,  '»    ihroi  i  le  oixn 
inj;.  at  a  speed  of  12  niiles  per  hour,  shows  tjiat  the  hii;h-|ires 
sure  <yjiuder  was  doin.u  only  MS. 2  per  iinl.  of  the  W()rU.     Card 
52.  taken   when   ninninK  :t«;.2  mi  Us  ihm-  hoiir.  with  an    IS   jicr 
v?i»t.eut-ofif  aoii'^'in.  throttle  openins.  shows   ihat    work   was 
aiiually   Ihmiij;  done  auainsi    ilif   higli  pressure   piston 

.Xtu-r  this  test  tile  valv:  iiioiioti  was  adjusicd  li>  iaUin«  a 
low  pressure  rard  wlon  ruimiiiu  undi  i  uornial  ••ondilion.'-  and 
adjust ing'iheewt-otT  on  ill.-  liiyli  pressure  side  .so  iliai  llic  hi^li 
pre.ssirre  i-j- 1 iuderwou hi  deliver  |,o  ihp  r'.eiver  ihaf  anioiiiii  ol 
steardai    a    l>r»::isui:«   wWeb,  WduM    cause    ihc   same   amoi.u'    ni 
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I  M>i<   \  iMi;  I   \ia>^       t  i;ii~^  1  ii\i  e<<i   \  u   1  <m<>\|iii  1  v  1 

n.iilv  10  lie  ifone  ni  I  Ik   low-prfssure  e.\  liiiiier       The  luopei   cuL- 
oft'  (Ml   the  hi^h-jU'esHuro  side  wa«  ol>taine<i   hy  shorleninp  tur 
hiK^h-pressure  link-hanger  '.♦  :i2  in,,  since   it.  was  desired  to  re 
«liu'^  the  work  done  in  the  low-pressure  eylinder  taster  than  in 
the  hieh  pressuf'e 

Tli»'  broken  liigh-preissure  rins  was  renewed  and  another  tost 
ina(le:py«q' :Hi<»  «aine  *Hvi»ion  with  very  satisfa<tory  results.  On 
this  test  the  Hp*'f**lv&rieir;t>r)ni  '■<  miles  per  hotir.  at  whieb  th  ^ 
slowest  taVd  was  takeii.  to  4"  miles  per  hour,  at  whirh  spe'd 
several  cards  were  taken,  the  thi<;iil<'  openiim  varying;  tnun 
I ,  in.  to  2  ,ini«.  an»)  the  «-ut-otr  varying  from  12.7  in  S2  per  een*., 
'he  engine  running  under  ru)rnial  coiiditiiuis.  In  this  larj;e 
lariiie  (if  spe»"rl.  cui-offan)!  throttle-opening  the  largest  variation 
in  work  done  in  eai  h  1  yitnder  was  44  ijer  cent,  on  the  high 
pressuie.  witli  .>»;  per  eent.  on  the  (jpposite  side,  while  the  aver- 
age per  eent    of  work  done  in  each  cylinder  throughout   iIm 


whole   test  was   TiO.   shewing   that    the   power   was   pioperly-.i}!"'. 
irihuted   for  these  (tuiditions.     Toniparing  the  high   and  idxi' 
I)resstire  cards  taken  on  the  second  test,  it  will  readily  lie  s. . 
that   the  desired  result   had  been  accomplished:   card  38,  la.v 
at  one-half  cut-off.  and  under  aveia.ue  conditions,  shows  a  gOi. 
distributiijn  of  power.     On  card   4:!.  taken  at   a  compa'-arive 
high  s|)eed  and  a  small  throttle  openitig.  and  on  card  47    lake 
at  a  still  higher  sp»^ed  with  a  larger  throttle  opening,  the  pow 
is  not  so  evenly  distributed. 

This  test  was  made  with  the  same  train  crew  as  rh<  lirst/thr 
the  weather  was  very  stormy,  wliich  should  cause  ;,ii  JBer^H.i.-^ 
in  the  pounds  of  water  evap(nated  jxr  ton  mile,  but  comparir 
the  iwd  tests  reveals  a  decrease  of  u.l   lb.  of  water  pe.-  .'in  in* 
tot   the  second,  oi'  a  saving  of  ir(..")»;K  lbs.  (d'  water  ov  •••  li.e  ij, 
ie>i.  which,  at   ii.!t.s  lbs    per  lb    coal,  would  catiso' ij  d-HMcaK' 'rV 
iiial  liiiiiieij  on  the  trip  of  2,2."!u  lbs..  (U'  a  saving  of  a;  least  w. 
Hill      On  llie  second  lesi  (he  c«tal  was  u«»(  as  good  as  *ui  the  fii> 
the  lime  (if  stops  longer,  and  the  sjieed  slow  ■•,  which  all  go 
decrease  the  evaporaliou  lactor  of  the  boilfrrsv  yei  Ih"  anion 
of  water  used  per  ttui  mile  was  11   i)er  cent,  less  than  on  11 
til  St.  sliowing  very   plainly  that   small   defec:-;   in   v  ilve   mo;i<. 
will  t.iiise  a  large  loss  in  steam  and  indirectly  a  loss  in  doila; 
and   (ciits.     Although   the  high-pressure  vaK>'  ciit^  off  earlii- 
than   before   with   the  same  posiiion   of  reverse  lever  and   tl. 
valve  travel  is  shorter,  the  in<  reased  wire  drawaiv.  is  not  noti'  • 
aliie.  and  the  low-pressure  valve  has  the  same  travel  as  befoi 
with  a  large  p«u't  opening.    The  en.gine  now  iiuMJ.s  the  same  ton' 
"iiage  as  before,  mine  smoothly  and  much   uiof^  eeonomie£ll\ 
thus  fully  denionstraiing  that  the  compound  locomotive  vaiv 
uioti(m.  if  not  ad.iiisted  properly,  can  cause  a  large  I0S8  in  fie 
c(msuinpti<ui.  *'  "\v' 
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III  tail\v;t.\  iiiaclmie  simp  work,  as  in  cduiiiieicial  establi.'^li 
iiienis  it  i-  iiectssaiy  to  secure  as  lait;e  an  (ictpul  as  possibl' 
with  the  lowt  St  expenditure  id"  time  and  money  c<»iisislent  Willi  , 
a  uood  (piality  of  work.  With  ihis  end  in  view  it  is  sometime- 
advisable  to  ini|u°ove  certain  nunhine  tools  as  well  as  lie 
tiiethods  (if  operating  iIkui.  For  instan«"e,  with  the  improve<; 
tool  steels  machine  tools  can  be  operated  at  a  much  higher  ra'- 
(if  Sjieed   than    f(Uiner   practice  retpiired  or  i»ermitted. 

The  work  to  be  done  may  be  such  Ihat   it   is  only  necessar.. 
to  use  higher  speeds,  already  provitled  for  in  tlie  ma<-hine;  '\\\S<y 
when  it  is  general  in  (  haracter  and  a  c«unparatively  wide  raiiU' 
iif  speeds  is  retpiircd  at  the  higher  rate,  scuiie  more  modern  aie 
etticieiil    means  of  driving   must   be   looked   for    than    fr(Uii   tie 
usual   lielt    dii\e.   and   tin-  best    allernative   iu   such   cases   is  i' 
appl.N    a    miitor   diredly    to    the    macliiiie       in    man.v   cases   tie 
\ari(uis  parts  of  tin    machine  will   be  found  strong  enough   •' 
stand  the  work,  but    the  increased  speed  at    which   the  cuts  ai' 
taken  demands  a  proportionate  increase  in  the  amount  of  p<»wc 
expended,  and  this  may  overtax  the  belts  and  shafting,  perhap 
already  well  loaded.     The  simplest  renje<ly  in  such  a  1  ase  is  i' 
isolatt    the   machine  and   apply  an   individual   motor.     Such    ■■> 
change  friun    the   usual    methods  (d'  driving    involves   the  c<»ii 
sideration  of  some  arrangement  by  which  the  necessary  varijt 
tio'i  of  speed  can  be  obtained.     In  this  connection,  it  is  assunn  1 
that  the  shop  is  already  provided  with  a  direct-current  singi* 
voltage  system,  and  from  this  .source  the  desired  variable-speer 
drive  is  to  be  obtained.     With  the  single-voltage  system  and  .' 
constant-speed  motor  as  the  only  available  source  of  power,  tie 
user  naturally   hesitates  about   applying  a  motor-drive  to  tie 
machine,   because  of  the  necessity  of  securing  speed   variation 
by  some  system  of  gearing  more  or  less  complicated,  accordim-; 
to  conditions.      With    the    variable-.speed    motor,    however,    tie 
amount  of  gearing  employed  is  reduced  to  a  minimum,  and  in 
s(une  rases  may  be  dispensed   with   altogether  and   the  entlr' 
variation  in  speed  be  secured  from  the  motor  alone. 

Variable-speed   motors  can  now  be  obtained   that  have  been 
designed  especially  for  use  with  the  single-voltage  system,  an-' 
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.■  not  only  siiiii)I<'  in  construction  but  very  efficient  in  opera- 
iii.  ami  thus  the  problem  of  individually  drivinK  old  machine 
Ills  is  mucli  simijIitieU.  Wherevei  llie  variation  required  is 
.1  Kieat  to  be  secured  tnrougli  the  motor  alone,  <'hange  gears 
111  be  introduced,  and  almost  any  variation  of  speed  can  b*' 
id  within  reasonable  limits.  The  relation  between  the  UKJtor 
I'cd  variation  and  the  ratio  of  gear  cliangfs.  whiMc  gears  are 
-.  il,  should,  of  course.  Ite  such  as  will  givn  ilu-  proper  sucr<>s- 
•  in  «if  speeds  through  botli  runs. 

(■om))ared  with  a  constant-speed  motor,  one  with  a  variable- 

i<  cd  lias  the  a<ldili«>nal  a<lvan<age  tliai  spt^'il  variation  (an  b«' 

,ucb  more  easily  secured  through  ih«'  manipulation  of  a  con- 

iiller  handle  than  by  any  other  means;  and.  as  compared  with 

.■  belt  drive,  this  method  of  speed  variation  is  obviously  so 

ir  supeiior  to  belt  shifting  that  the  saving  of  time,  not  to  nun- 

:oii   Lemper    ami  the  wear  and   lear  of  the  ojierators  mental 

li.-position,  tends  very  much  to  an  increased  output.     Frequent- 

V    the  increased  output  secured,  due  to  more  efficient  operation 


of  the  machine.  Is  suffici^'tit  i«  pay  for  .tljo  iHitite  ojitlay  in  ;i 

very  reastuiable  iim«'.  -  '  .,  . 

Many  hesiiaif  rcgardins  the  t-oiisideraciott  ot  ciianges  tJi'fat' 
istiug  driving  mnchanism.  owinK  to  the  amotint  of  work  in- 
volved in  making  the  change.  The  praMenJ  its  to  bring  about 
a  change  in  the  Uast  expensiv*-  inanutT  cind  at  the  Kamo  titn»' 
lo  s«M  ni<-  an  arrangcniMni  ihat  will  be  ••tticieul  in  action  and 
.-iimpU'  in  operation.  Any  «k'vicc  ihai  tuvolv^'S  lUHiue  complica- 
tion of  jKjris  is  to  be  avoided  wheu  possible.  Iiuiividual  drivinK 
of  machine  toots,  by  well  designe«l  alid  proiM-iiy  >ele«-ted  varl 
abb-sjteeii  molois.  is  one  of  the  m.'ans  In-  wiiicli  some  of  the 
vexing  pi'obleniJ^  of  shop  management  are  scdved;  and  such 
drives  «-an  readily  l>oappikH|  to  ma«-hine  tools.  eith<»r.  new  of 
obi.  ,/i;.;;'\:>;o-  -'-'^, 

The  variablespeed  motoi-  has  been  devilopeti  in  resjionse  lo 
a  demand  for  progressive  appliances,  and  the  fait  that  smh  a 
motoi'  can  be  u.sed  with  a  single-voliage  sysfeni  gives  it  many 
advantages  over  more  complicated  systems- 
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This  artble  lompleies  the  des<-riplion  of,  the  ajiplication  of 
motors  to  the  old  machine  tools  at  the  McKees  Rocks  shops, 
iinl  aitlioiigh  the  machines  described  have  Iteen  in  service  about 
a  year  anil   during   that    lime  high   speed   tool  steels  and  com- 
mercial methods  have  iteen  introdu<ed  into  tlie  shop  as  rapidly 
I-  possible,  yet   juactically  all  of  them  have  given  good  salis- 
;aciion.     In  a  railroad  repjiir  slwip  tlieie  i.s  a  large  amount  of 
M>vk  that   does  not    recjuire  In  avy   roughing  <-uls.  and   the  old 
"•Ills,  if  in  good  condition,  can  handle  this  class  of  work  nicely, 
iltluMigh  I'unning  at  a  considerably  hi.gher  cutting  speed  than 
'liey  were  designed  for.   ,\gain,  although  the  machines  are  spoken 
"if  as  old,  because  they  were  used   in  the  old  slio])s.  several  of 
'hem    were   pnichased   during  the  year  or  two  just    preceding 
he  bunding  of  the  new  shops,  and  are  of  goo«t  modern  design. 
Kig.  *\',i  illustrates  a  motor  applicatitm  to  a  !">.  Saunders*  Son- 
t.XL  pipe  cutter.      The   belt    pulley    Was   replaced    by    the   larg(! 
Morse  silent  chain   sprocket,  and   the  motor  was  set  On  a  4-inr 
iiak  block  on  (he  floor  and  covered  with  a  casing  to  protect  it 


1:Tii.   fi!!.-^  ■MOTOR  niUVK  AI'liJ»»  TO  fJArvot'RS  1\I.  IMPi-'  ri -1  I'll: 


Oalc  Tiihc  M-i-iir«-ly  lii^ifiuil  tc 
the  rioor  >v'.>-li  7-43  SiTew-.*  . 


Fib.  64.- 
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from  oil  and  dirt.  In  the  upper  right  hand  corner  of  the  half 
tone  is  shown  the  panelboard  that  holds  the  switch,  fuse  block 
and  controller.  The  controller  is  an  M.Q.  6  type  made  by  the 
Crocker-Wheeler  Company,  and  furnishes  six  speeds,  or  one  for 
eadi  of  the  voltages  of  the  4-wire  system.  This  machine  has  a 
maximum  speed  of  107  revolutions  per  minute  and  is  driven  by 
a  Crocker-Wheeler  Company  3  h.p.  motor. 

A  motor  application  to  a  Saunders  Sons' 
pipe  cutter  No.  5,  which  has  a  capacity  for 
pipe  up  to  fi  ins.  in  diameter,  is  shown  in 
Fig.  64.  In  this  case  the  motor  was  set  on 
oak  blocking  on  the  floor  at  the  rear  of  the 
headstock  end  of  the  machine  and  con- 
nected by  Morse  silent-chain  to  a  sprocket 
which  replaced  the  speed  cone  used  with 
the  belt  drive.  The  motor  is  a  Crocker- 
Wheeler  Conipany  7'-..  h.p..  and  is  operated 
by  an  M.F.-21  controller.  The  machine  it- 
self has  three  runs  of  gearing,  and  this,  in 
•  onnection  with  the  motor,  gives  a  wide 
range  of  speed. 

The  motor  application  to  a  200-ton  Niles 
wheel  press,  which  will  take  up  to  72-in. 
wheels,  was  very  simply  made,  as  shown 

in  Fig.  »;.'..  The  large  belt  pulley  was  replaced  by  a  spro<ket 
that  is  connected  by  a  Morse  silent-chain  to  the  motor,  which 
is  bolted  to  oak  blocking  on  the  floor  to  the  right  of  the  ma- 
chine. The  pump  is  run  at  a  constant  speed  of  165  strokes  per 
minute  and  the  motor  is  a  Cro«ker-Wheeler  Company  7'/^  h.p. 
The  panelboard  for  the  starter,  switch  and  circuit-breaker  is 
plafed  at  the  extreme  right,  where  it  is  out  of  the  way  of  the 
wheels  and  axles  hut  convenient  to  the  operator. 


smarted  on  the  upper  side  of  the  piston-valve  case,  just  at  tl^ 
rear  of  the  forward  ports,  and  extended  around  and  downwar 
curving  forward  and  ending  at  the  front  edge  of  the  cylindt 
at  or  near  its  horizontal  diameter.  It  has  been  impossible  ' 
assign  a  cause  for  this  cracking,  as  the  cracks  usually  d 
veloped  slowly  tintil  at  length  destruction  of  the  entire  cylind> 
was  threatened. 


METHOD  OF  REPAIRING  CRACKED  CYLINDERS. 


Mlt'HHiAN    CkNTR.M,    RaII.RO.VP. 


The  accompanying  engravings  illustrate  a  novel  and  ef- 
fe<tive  method  of  making  a  permanent  repair  upon  some 
«racke<l  cylinders,  that  was  resorted  to  at  the  Jackson,  Mich., 
shops  of  the  Michigan  Central  Railroad.  Trouble  was  ex- 
perienced  with   breakages  of   the   high-pressure   cylinders   of 
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The  method  of  repairing  adopted  was  a  very  simple  and  ci 
fective  expedient,  and  its  worth  has  been  proven  in  service,  a 
no  further  trouble  has  been  experienced  since  these  repair^ 
As  may  be  seen  from  Fig.  2,  heavy  wrought  iron  bars  weiv 
forged  with  right-angle  bends  at  each  end,  forming  fixed 
clamps;  the  distances  between  the  jaws  were  made  somewhai 
less  than  the  lengths  of  the  cylinder  castings  outside.  Th* 
bars  were  then  heated  and  slipped,  while  red  hot,  over  tli< 
edges  of  the  castings  as  shown  in  Fig.  2;  when  cooled  thc\ 
shrunk  onto  the  casting  so  tightly  as  to  effectively  and  com 
pletely  close  up  the  crack. 

This  has  been  done  on  all  the  engines  upon  which  cylinders 
have  cracked,  and  with  universally  good  results.  The  cylinder 
shown  in  Fig.  2  is  one  that  had  appeared  beyond  hope  of  re 
pair,  but  it  has  now'been  in  service  over  a  year.  In  one 
of  the  first  cases  it  was  found  necessary  to  brace  the  crackt  I 
portion  of  the  port  chamber  from  within,  which  was  done  ii> 
means  of  jac-ks  placed  between  the  vertical  partitions 
and    the    walls    of    the    steam    passage    leading    to    the    by 


Kl<:.    1. — CtNK  OK   TIIK  CYI.I.NDKKS   STKII'I'KI)  TO   SHOW   (U.VCK. 
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-CVI.INUKRS   AFTKR  BRACES   HAVE  CLOSKD   II'  CRACK. 


some  of  the  heavy  2-cylinder  compound  locomotives  that  are 
being  used  upon  the  Michigan  divisions  of  the  system  in 
freight  service,  but  the  trouble  was  not  only  checked  but  taken 
care  of  by  the  following  method  of  strengthening  these 
cylinders: 

Fig.  1  shows  the  location  and  character  of  the  cracks  that 
took  place.     In  all  of  the  several  cases  of  breakage,  the  crack 


pass  valves.    This  gives  a  solid  resistance  for  the  braces  which 
would  otherwise  have  no  effect  on  these  walls. 

Since  this  trouble  developed  and  was  so  effectively  reduced 
the  high-pressure  cylinders  of  all  of  the  remaining  2-cylindci 
compounds   of  similar   class   have   been   strengthened   by   the 
application  of  similar  binding  bars  shrunk  in  place.     On  those 
which  have  not  cracked,  however,  only  two  bars  are  applied. 
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.    above  and  one  just  below  the  two  relief  valves  shown. 

i(>  remarkable  feature  of  this  work  is  that  these  bars  are  so 

.  ated  as  not  to  interfere  with  the  cylinder  covers  or  to  pre- 

■iit   the   application    of   the   cylinder    lagging.     The   cylinder 

.vers  were  chipped  out  sufficiently  to  clear  the  braces,  where 

le.v  project  over  the  edge  of  the  cylinder  casting. 

We  are  greatly  indebted  for  this  information  to  Mr.  D.  R. 

I(  Bain,  master  mechanic,  and  to  Mr.  M.  I).  Franey,  foreman, 

f  the  locomotive  shops  at  Jackson,  to  whose  originality  this 

iiteresting  and  effective  method  of  repair  is  due. 


as  they  will  to  represent  tlieir  roads,  has  never  been  offere«l 
before.  Such  difficulties  as  remain  to  be  removed  will  doubt- 
less be  easily  disposed  of,  such,  for  instance,  as  the  iirovision 
of  suitable  space  for  the  exhibition.  This  subject  is  mentioned 
editorially  elsewhere  in  this  issue. 


AMERICAN  RAILWAY  APPLIANCE  EXHIBITION. 


To  Bk  Hkli)  in  Wasiunuixkn. 


Tlif  Railway  Supply  Men's  Association  inaugurated  a  move- 
nent  at  Saratoga  last  summer  which  led  to  the  passing  of  a 
lesolution  authorizing  Mr.  George  A.  Post,  ciiairman  of  the 
meeting,  to  appoint  a  committee  to  prepare  for  and  conduct  an 
exhibition  of  railway  appliances  at  Washington  during  the 
convention  of  the  International  Railway  Congress  in  that  city 
May  3  to  13  next.  This  selection  of  the  committee  was  made  by 
Mr.  Post  and  at  a  meeting  held  September  8  the  committee 
organized  with  the  following  officers  and  members: 

CiiAiRMAX.  George  A.  Post,  President  Standard  Coupler  Com- 
pany. New  York. 

rijKA.suRER,  Charles  A.  Moore,  Manning.  Maxwell  &  Moore  New 
\  ork. 

.^KCHETARY    A>D     DIRECTOR    OF     EXHIBITS,     J.     ALEXANDER    BrOWN, 

The  Pocket  Li.st  of  Railway  Officials,  New  York. 
IF.  P.  BOPE.  Vice-President  Carnegie  Steel  Company.  I'ittsburg. 
.1.   B.  Brady,  Vice-Preisident  Standard   Steel  Car  Company,  New 

Y'ork. 
1-  F.  Braixe.  General  Manager  Continuou.s  Rail  Joint  Company 

of  America,  Newark,  N.  J. 

I.  \.  Brill.  Vice-President  J.  G.  Brill  Company.  Philadelphia. 

.\.  !•:.  Buowx,  Vice-President  Brown  Hoisting  Machinery  Com- 
pany, Cleveljind.  Ohio. 

<'.  A.  CoKn.x,  President  (ieneral  Kle<tric  Conipanv.  New  Y^ork. 

<►.  JF.  Cutler,  President  American  Brake  Shoe  &  Foundry  Com- 
t»any.  New  Y'ork. 

F.  II.  Hmox,  President  American  Car  &  Foundry  Company,  New 
York. 

IFarry  Elliott,  Jr.,  Vice-President  Elliott  Frog  &  Switch  Com- 
pany. St.  LouLs. 

William  Goldie.  Sr..   William  Goldie,  Jr.,  &  Co.,  Pittsburg. 

If.  S.  Hawley.  President  Railroad  Supply  Company,  Chicago. 

F.  N.  Hoffstot,  President  Pressed  Steel  Car  Company,  Pittsburg. 

A.  B,  Jexkixs,  Jenkins  Bros.,  New  Y'ork. 

Alba  B.  Joiixsox.  Baldwin  Locomotive  Works,  Philadelphia. 

P..  F.  JoxES,  President  Jones  &  Laughlin  Steel  Company,  Pitts- 
burg. 

A.  M.  KiTTREDCiE,  Vice-President  Barney  &  Smith  Car  Company, 
Dayton,  Ohio. 

William  V.  Kelley,  President  Simplex  Railway  Appliance  Com- 
pany, Chicago. 

K.  B.  Lekjii.  Vice-President  Chicago  Railway  Equipment  Com- 
pany, Chicago. 

William  Ix)Dge,  President  Lodge  &  Shipley  Machine  Tool  Com- 
pany, Cincinnati. 

Gexeral  Charles  Miller.  President  Galena-Signal  Oil  Company, 
Franklin,  Pa. 

Fraxklix  Murpuy,  President  Murphy  Varnish  Company,  New- 
ark. N.  J. 

D.  C.  Noble,  President  Pittsburg  Spring  &  Steel  Company,  Pitts- 
burg. 

H.  S.  Paul,  President  Verona  Tool  Works.  Pittsburg.  Pa. 

A.  J.  PiTKix',  President  American  Ix)comotiye  Company,  New 
Y'ork. 

-\ I. FRED  A.  Pope.  President  National  Malleable  Ca.stings  Company, 
Cleveland,  Ohio. 

II.  KiRKE  Porter.  II.  K.  Porter  &  Co..  Pittsburg. 

^^'.  W.  Salmox.  President  General  Railway  Signal  Company,  New 

Y'ork. 
C.  W.  SiiERBURXE,  President  Star  Bra.ss  Manufacturing  Company, 

Baston. 
H.  A.  SiiERWix,  President  Sherwin-Williams  Company,  Cleveland, 

Ohio. 
C.  A.  Starbuck,  President  New  York  Air  Brake  Company,  New 

Y'ork. 
Albert  WAYtorr,  Vice-President  and  General  Manager  Damascus 

Brake  Beam  Company.  St.  Ijouis. 
11.    II.    Westixohouse.    Vice-Pre.sident    We.stinghouse    Air   Brake 

ConiT»ajiy.  Pittsburg. 
^^■ARn  W.  Willits,  Vice-President  .VcLims  &  Westlake  Company, 

Chicago. 

With  these  gentlemen  in  charge  the  exhibition  is  sure  to  be 
a  complete  success.  Such  an  opportunitj'  of  displaying  Ameri- 
can railway  appliances  to  500  or  more  foreign  officials,  coming 


IMPROVED  TOOL  STEELS. 


Tlie  fonowlng  table  and  statement  sliowing  the  effect  of  the 
alloy  tool  steels  on  the  cost  of  output  for  turning  a  pair  of  old 
and  badly  worn  standard  driver  tires  70  ins.  in  diameter  is 
taken  from  a  paper  read  by  Mr.  W.  R.  McKeen,  Jr.,  before  the 
recent  convention  of  the  Master  Mechanics'  Association: 

CO.MPAUATIVE  COST  OF  OUTPUT  FOH  ONE  I'AIK  OF  DRIVINC 

WHEELS. 

DC    .     -c    .  «  a 

Operation.  jd»^     3  ®^     «*        ■£        —  ^        "" 

Setting  tool,  etc.,  throughout  job.    1:30     1             :36  $0.50  fO.33  fO.20 

Grinding    roughing    tool 1:30      1              :20        .50  .33  .11 

Grinding   flanging   tool 1:30     1             :04        .50  .33  .02 

Roughing  cut V.  ^..w.    8             5          1:00      2.65  1.65  .33 

Finishing     cut ..+  ..:..    5           2:30      :30     1.65  .83  .17 

Flanging    cut .i..**.'. .    2:30     1:30      :30        .85  .50  .17 

Total  labor ...;..  .20  :00  12  :00  3 :00     665  3.97  1.00 

Interest,  depreciation,   repairs,  etc.,  figured  at  15% 

on  first  cost,  per  hour (.13)  (.13)  (.40) 

per  Job      2.60  1.60  1.20 

Power,  at  3  cents  per  borse-itower  hour.  .  .per  hour      (.07)  (.12)  (.18) 

.*             ..:                        per  job     1.00  1.00  .50 

Total    fixed    charges . . .';;/.  .-^  i ; ;  .^i 3.60  2.60  170 

Total    of   all    item8;:,i\*  vV... ..  ...•«•»• 1^.25  6.57  2.70 

In  this  table,  showing  comparatively  cost  of  output,  it  w-ill  be 
seen  that  there  is  not  a  single  operation  in  w^hich  the  new 
tools  do  not  directly  or  indirectly  effect  a  saving  in  setting 
and  grinding  tools,  varying  from  50  per  cent,  to  98  per  cent, 
of  time  originally  taken  with  the  carbon  steels.  These  savings 
are  real  gains  and  not  mere  statements  on  pai)er. 

To  take  up  the  table  part  by  part:  The  first  line  shows 
time  consumed  in  setting  tools;  where  these  toolsi  have  been 
taken  out  of  the  holder  frequently  for  regrinding,  etc.,  more 
time  will  be  so  occupied  that  when  practically  no  resetting 
occurs.  The  grinding  shows  up  clearly  the  comparative  dura- 
bility of  the  tools;  the  old  steel  requiring  much  more  frequent 
grinding  than  the  high-speed  or  alloy  steels.  Grinding  a  car- 
bon roughing  tool  will  require  15  minutes  (walking  to  and 
from  emery  wheel,  etc.)  and  each  tool  will  ordinarily  be  re- 
ground  three  times  for  each  tire  turned;  whereas  the  high- 
speed tool  will  last  throughout  the  job  with  one  grinding. 
While  the  flanging  tool  does  not  have  such  severe  usage  as 
the  roughing  tool,  it  requires  much  greater  care  in  grinding. 
With  the  alloy  tool  one  grinding  of  same  will  answer  for  about 
fifteen  wheels,  or  an  average  of  four  minutes  for  each  pair.  In 
the  tests  the  flanging  tool  was  of  special  design,  being  quickly 
ground  (o  standard  by  tool  room;  the  average  time  occupied 
for  grinding  per  each  pair  of  wheels  being  two  minutes. 

The  next  three  items — roughing,  finishing  and  flanging  cuts 
— are  the  main  economical  features,  and  are  entirely  due  to  the 
high  speed  capacity  of  the  new  tools.  It  will  be  seen  that  the 
lai>or  cost  in  the  case  of  the  high  speed  is  only  half  that  with 
the  ordinary  air  hardening  steel,  and  less  than  one-third  as 
much  as  with  the  old  carbon  steel  tools. 

The  interest,  depreciation,  repairs  and  renewals  to  machine 
and  electrical  equipment  have  been  estimated  at  15  per  cent, 
on  $^6,000  for  the  modern  lathe,  or  40  cents  per  hour,  and  at 
10  per  cent,  on  $3,000  on  old  style  lathe,  which  would  be  suf- 
flciently  fast  for  the  speed  capac'ty  of  the  old  carbon  steel 
tools.  It  must  be  remembered,  in  this  connection,  that  there 
has  as  yet  been  no  driving  wheel  lathe  built  expressly  for 
high  speed  alloy  steels. 

The  power  (delivered  to  work)  has  been  taken  in  all  cases 
at  3  cents  per  horse-power  hour,  a  conservative  figure  for  con- 
ditions in  the  Middle  West,  and  considering  the  many  trans- 
migfiion  losses. 
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tiutii  oil  aixi  iliri  In  ilu>  iipp*'!'  i  i^lit  liami  < oriu-r  m  ilu>  halt' 
loUH  is  shown  ih<'  |iaiu>llioar(l  iliai  liolils  ihf  switcli.  I'us*-  lilock 
ami  I  oiitiolltr.  TIih  lontroller  is  an  M.U  ••  typ«'  luaiie  hy  the 
('i<iiUfi-\Vli»'»'U>j-  (Niinpany.  ami  Hirnislu's  six  spf»ils.  dt  ont'  for 
•  a'  h  of  rln'  \nliaj;»s  ot  liu-  I  \viii>  sysutii  This  ma<hiiic  has  a 
maviimiiii  spM-d  ot  lo7  iivnlui  ions  prr  niiiint*'  ami  is  (lii\<'n  by 
;i   < 'i  (M  Utr  WlK'fU'i-  Cnnipaiiy  .;   h.p.   inoi«»i". 

A  inoioi  ajipli' ai  ion  lo  a  Saiimli'is  Sons" 
pip«-  iiiiii'i-  Nil.  ."i.  whirli  lias  a  i  apa<ity  t«ir 
pip»'  np  lo  •;  ins.  in  iliani«>tfr.  is  shown  in 
KtHv  «»^-  In  this  rast'the^  motor  was  st't  on 
oak  l>l<M  UinK  on  ilic  floor  at  tlic  r»ar-  of  ihf 
In-ailsiock  »'Uil  of  the  niuchine  and  lon- 
nn  t«Ml  hy  .Morsf  silenl-'ihain  to  a  spro<k»'t 
vvhith  rtplaii'il  ilu^  spe«'(i  cone  iiscil  wiiii 
I  Ik-  t»»'li  drive.  The  motor  is  a  Crockei- 
Wheeler  t'ompatiy  7'-..  h.)»..  ami  is  op«'raled 
liy  an  .\l  K.  -I  eonirollei-.  Tlie  nuK-hine  ii 
>elf  has  iliref  runs  of  lii^arine.  ami  ihis.  in 
(onneiiion  with  the  nioior.  jjives  a  wi<|e 
raime  of  sjn  ('<!. 

TIk'  nioior  applieation  to  a  I'nti-ion  .\iles 
wln-el  prf'tis.  whii-h  wi"  take  np  i<»  7J  in. 
wheels,  was.  \*-ry  simply  nia<h\  as  shown 

in  Ki^.  •:.">.  The  lar>;e  heli  pulley  vas  replared  hy  a  >pr<n  lot 
iliat  is  roniieeied  hy  a  .\loise  sileni  tiiain  to  the  motor,  whiih 
is  liottetl  lo  oak  hlockint;  on  ihf  llnor  to  the  linhi  of  the  ma- 
I  hill'  Th"'  |Himp  is  run  at  a  constant  spee<i  of  lf..">  strokes  per 
iiiifiMif  and  till'  motor  is  a  Crocker-Wheeler  Company  ?'•»  h.p. 
'I'lie  panelliourd  lor  tlie  starter,  switch  and  cIk  uii-hieaker  is 
pta«e(1  »i  jtm  fxfremv'  ri.ishl. wliere  it  is  out  ot  ihe  way  of  liie 
wht^.ls  ami  axles  Inn  convenient  m  iIh-  oiicrator. 


METHOD  OF  REPAIRING  CRACKED  CYLINDERS. 


sarted  on  the  upper  side  of  the  piston-valve  case,  just  at  i' 
rear  of  the  forward  ports,  and  extended  around  and  downwai 
cnrviiiK  forward  and  ending  at  the  front  edj!;e  of  the  eylitid 
at  or  near  its  horizontal  iliameter.  It  has  Iteen  iinpossihje 
assign  a  <  ause  for  this  cracking,  as  the  cracks  nsiiall.\  . 
vel(»ped  slowly  ntitil  ai  l.iiuth  dcslriiclinii  id'  the  entire  cyljn.. 
was   threatened. 


m. 


.Vln  air,.\..v  ('kmk.xi     Kmi  i:(i\it 


Tlif    jtccnmpatiyitm    enjjravin>;s    illnstrat*'    a    novel    and    ef 
ttMiivf    method    <d'    makini;    a    permanent     lepair    iiikim    some 
craik»'d  cylinders,  iliat   was  icsoiled  lo  ai    ih>'  Jackson,  .\licii  . 
>liops    of    the  Michigan    Central    Kailroad.      Tioiihle    was    e.\- 
perieneed    with    Vireakases   of   the    high-pressure    cylinders    of 


.  •;.'(.-    \iMi  I  (i;  niiiM     vriMii  II   n>  mii>  wiiih    im!i:ss. 

The  niciliod  (d'  repaiiing  a<lopied  was  a  very  simple  ami 
fective  expedient,  and  its  worth  has  heen  proven  in  servie«^  ti-- 
no   fun  Iter   tronhle   has   het-n   ex|)eriemed   since   these  repair 
.As   may    he  seen   from    Kig.  L'.   heavy    wronglif  irctn   bars  wei 
forged     Willi     right-angle    bends    at    each    end.    forming    tix' 
clamiis:   ihe  distances  between  ihe   jaws  were  made  soniewhit' 
less   I  hall    the    lengihs   cd    ihe    cylinder   castin.gs   outside.     Ti' 
bars    w«'re   then    lieaied   and   slipped,   while   red    hot.  over   l.|f 
•  ■dges  of  Ihe  castings  as  shown    in    Kig.   J;    when   looled   the'. 
shrunk  onti)  the  tasting  so   lightly   as  lo  etTectively   and   toic 
[ilclcly  close   up   the  craek. 

T'nis  has  been  done  im  all  the  engines  upon   whicli  lylimS- 
have  cracked,  and  with  universally  good  results.     The  cyliml' 
shown   in    Kig.   -   is  one  that    had   appeared   beyond    hope  of    i- 
pair,    bill    if    has   now    been    in    service  over   a    year.        In    ei 
<d'  Ihe  tirsi   cases  it   was  found   necessary  to  brace  ihe  ciackc'i, 
portion  of  ;he  port   chamber  fiom   within,   which   was  done  ! 
means     of     .jacks      placed      between      Ihe      vertical      part  it  ion 
and     Ihe    walls    of    llu'    steam    passage    leaiiing    lo    the    b^^ 


I  II 


ON  t:  <>i     I II I    I  ^  I  I  \  III  i;-^  -  I  111  ri't  i)   ii  >  ^  in  (W    <  i;  \<  i< . 


Ill:,   li.-  I  ^  I  i\i'i  I!'-    Mill;  i;i!  \i  in   ii  wh:  i  iiisi:ii   i  e  i  km  k 


Miine  id  Ihe  heavy  l^-cylinder  loinpouml  ltnoniotives  that  are 
being  used  upon  the  .Michigan  divisions  of  the  system  in 
freight  service,  bin  the  trouble  was  not  only  checked  but  taken 
care  of  by  the  following  method  of  strengthening  these 
cylinders: 

l-'ig.    1   sliows  tile  loration  and  iharacter  of  the  cracks  that 
loidx  plaee".     In  all  of  the  5«» vera  1  eases  of  hreakajje.  the  craek 


pass  valves.     This  gives  a  solid  resistance  tiir  the  braces  whi< 
would  otherwi.xe  have  im  effect   on   these  walls. 

Since  this  trouble  developed  and   was  so  effectively  redmei 
the  high-pressure  cylinders  of  all  <d'  the  remaining  2-cyliibl' 
compounds    of   similar    class    have    been    strengthened    hy    lie 
a|)plication  of  similar  binding  bars  shrunk  in  i)lace.     On  the- 
which  have  not  cracked,  however,  only  two  bars  are  apiitie' 


M.i;i  ic.   i:t(i|. 
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iiliinf   iiml    till*;  Jiisl    IhIow    Uir    (wo    ivliof   \;ilvts   shown 
.    iciiiarUHl>l<'  loaiiiiH  a\'  iliis  wmU  i.s  (hat  fhcsr  bars  arc  so 
:ii«'«l  US  iiol  (o  in(erl«'i-<»  with  tho  «yJiii(h'r  fov«rs  or  to  pro 
lit    (ho    applitalioii    <»f   the    .vliml.-r    latliiiij:.     Thr    cyliiiclor 
..IS  wtro  ('hippvfl  tml   t<iiffiri<n(  ly  to  «  Ifiif  the  lirai  os,   whoip 

;.    |.i-.iji<  r  uvor  th*' ^od^p  of.  (h<-  <  yliiMh-r  t-astinji. 
\V»rar«'  Kioady  hnh'hf.Ml   tor  this  itifouuai  ion   lo  Mr.  t>.   I{ 
■  Haiti.  Jtiaslor  tiie<haiii<:.  ami  to   Mr.  M.  |».   {•''vaii«y.  I'orcinan. 

tho  lotoinolivr  sliops  at  .latUson,  to  who.^i-  <iri«iiiatity  (Ins, 
lon'stiug  an«l  *'lTfo«(ivn>  niothrMl  of  repair  is  «lrif. 


AMERICAN    RAILWAY   APPLIANCE   EXHIBITION. 


T"  \U    Hiij)  ix  AV.vsiiiNt.mv. 


'Chf  Kaiiway  Stipplv  .Mtn's  Asso<  iation  iuaumitaKil  a  muvr- 
I'lit   at  Saial(»f;a  la.si   i^tininu'r  which   hd   to  tlic  iiassiim  of  a 

-nliiiioii    aiiihorizliiK   Mr.   (Jeorge    A.    Post,   (hainnan   of   the 

•  oting.  to  appoint  a  committee  to  prepare  for  an«I  conduct  an 
\liiliition  of  railway  apjjliances  at  Washington  during  the 
'iiivcnrion  of  the  International  Railway  Congress  in  that  city 
ia>*3  to  13  next.  This  .selection  of  tlie  comniittee  was  made  by 
Ir.  p4).s;t  and   at   a  meeting  held  September  8  the  committee 

iianizfd  with  thf  following  officers  and  members: 

iMiiMW.  4;koi«;k  A.   Pt»sx,   Pipsj«1<>nt   Staixlard   Couider  t'oni- 

|>:m\.    .\c\\    ^  urk. 
I  \>i  i:i;i:.  CuMir.K.s  A.  M<h>uk,  Miiiuiiii-.  Mjixwdl  &  Moore,  New 

"""'.',.!  ^'\\    AM)    lHf{K.roU    OK    l:\lllisirs    J.    Al.EX.\M>Kli    P.tiowx. 
I  lie  I'uckct  I.i.^t  ..r  K.iilway  Otliciul*.  New  York. 
'     I'    I'.oCK.  Vicc-PrcNidcnr  f.irncui.'  St.-d  Cumpaiiv.  Pittsbnrg. 
r..    I'.CAUY,   yic«-Pi»v*ideMt   |<tan<lard   Sleei   Car  "Couipany,  New 

\  nrk.  ;  :":■  :.\.'-:';;  '  >■.     •'  "  >  ■    Ij.::'- 

I'.   l'.i:\iNK.  Ccn.T.-iI  MaiiaL't'r  rou(inii<.ii.-<  U.-iit  Joint  Conipanv 

"I  America.  X.-w.-uk.  N.  .1. 
A     i:t;iir.  \icc  President  .1.  f.     P.iill  <  •..i4i|.:in.\ .   Pliil:idelplii;i. 
\      i;.    I'.i:ii\\  \.    \'icc-|'i,.videiii     r.r.  \vn    II.)i.-.tinj;    .Mncliiji.rv    «'.>ui 
I'.iii.v.  <  ■|e\cl:niil.  Ohio.  :    .  .      :    -- 

A.    Ton  IN.    I'residelil    Kelleml    Klo-tfi*'  C'liMlpaHV.  A*<?\v   York. 

'     II.  r'lriKi:.   PrrsidciK   .American   lira ke   SIkw- &  Frmndry  C'oni- 
o.Hiy.  New  York. 
If.  IIatox.  Prwident  AnierKaji  tfilr  &  Ponndry  Company,  New 
^  <irk. 
llMtiiY  IJi.ioir.  .Ik.,  Vicp^President   Kllioti    Piou'  *:  Swit^-h  <'oni- 

p:iny.  St.  I.,oui.s. 
Wii.i.i.wi  <;uii)ii:.  .'<i!..    William  (ioldic,  .Tr..  &  i'o;.  Pitt.sburg. 
II.  .*<.  IF.wvi.KY.  Piesid.'iit   Kailr.i.id  Supply  Comp.rriy.  ('hicaiio. 
P.  N.  llonsror.   F're.sidenr  Pressed  ,«<teel  ( '.ir  « '.uni>anv.  Pin.«vi»nrs. 

\      P..    .It  .XKIN.s.    .Fellkilis    Plus..    New    York. 

\ii!.\    P..   ,bHi,\S().\.    P.;ildwin    I.O.I. motive    Works.   IMiiladelphia. 
i:     P.    .Iiim:s,    President    .Imi-'s   A:    Panuhliii    Steel   Company.   Pitt.s- 

Itiiiir. 
\    M.   KniiaiM.i.  Nico-PrcsidentTiarn^'y  «t  Smith  <^tr  Cmnpany. 

I  ►;iylon.  <  Mijo. 
^\  111  i.wi   \'.   Kki.i.i  V.  President  Simplex  liailway  Appliam-e  Com- 

|>any.  (.'Iiicii;:o. 
K     P.    I.i:i«;ii.    NMce-Piesidont  Chicago    IJaikvay    Kiptipment Com 

paiiy.  ( 'liica;:o.  ■      , 

W  III  lAM    l.oiM.i:.  Pi»-.si»K'nt   I-<Mlse  &  Shipley   Arathiwc  TooplVun 

p;iiiy.  Citicinnali. 
'ii  \i:i:ai.  drALiKS  Mitj.kr.  President   (inl.na-Sistnal  OirConuMrtiyv 

Pr.iiikliii.  Pa.  :      :: 

Ii:a.\kii\    Ml  i:i>itv.    rr.si.l.nt    Mnrpliv    Varnish    ComiuinV.    New- 
ark. X.  .1. 
I»    ('.  .Noui.K.  I'lesj.lent  Pittsbiiiu  Spriiii;  \  St. el  Company,  I'itts- 

iiiifLT.  :  ■■ :  ■■.-  ■■','  ■'. 

II    S.  Pai  I..  President  Verona  Tool  Works.  I'iitsburg,  Pa. 
A     .1.    PjrKr.N.    President     .\nteri<!in    l.,ocomu(ive    Conijiaiiv.    Sew 

York. 
\iii:i:i>  A.   Poi«K.   President  Nalioii.i I   .Malleable  Ca-stiiigsComiianV, 

•  •|evel;ii,.l.  Ohio. 

II    KiKKi:  PoiiiiK.  H.   K.  p.. Iter  A:  i  •,►..  I'ittsbiiru:. 

^\     \\'    Sai  Mox.  I'resid.iii  Ceneial  K.iilw.iv  Simi.tl  <  onip.-iDr.  New 

V..rk,  * 

'      W.  SiiKiasiirxi-:.  Pr.-.^i.|.iii    Star  Itr.i.v.-.   .Mannfadnrinpr  Company, 

P.o.>;|oii. 
II.   .\.  SiiKKWi.v,  I*r««.si«lciit   Sli.M  wiii-Willianis  • '.imicinx ,  Cleveland, 

Ohio. 
'       .\.    SiAKlM  (  K.   President   New    York    .Mr    r.r.ike   Corapiinv,   New 

V.irk. 
\i f.Kirr  WAYcoiT,  Vice-Pre.sideiit  ;md  tieiieral  .Xfanager  Damascas 

Prake  fteaiii  ^'oinpany,  .S|.  I^.njs. 
II     II.    Wk.sti.miiioisk.    \'ice-Presi«leni     We.stin^lioHse    Air    lirake 

Cnitii>aiiy.   Pittsliiiri:.  .; .. 

\N  \i:i>  W.    \Viii.iTs.   X'ice  rro.<tdciit,.\dari»sJt  West  lake  Coiupany. 

« ■|iicag«i.  ..."■'......•:•..-'..''; 

With  (hesc  geiillcnicn  in  charge  the  exhibition  is  sure  to  be 
I  >oiii|i|cte  success.  Sncli  an  opiiorluniiy  of  dtsplaying  Ameri- 
an  railway  ap|diancfs  Jq  fiOt*  iir  iiiore  foreign  nfh.ials,  coming 


as  Uicy  will  to  represcni  ihcii    load.s.  has-i»f^v«^f'lWH:n   (.dlcivil 
before.     Such  ditflculttos  as  iHMnain  to  W*  ;W?niqveH  Will  ^^^^ 
less  be  ea.«*ily  disposfvl  of,  such,  for  intitatiiV^.'iuijMio  fw^^ 
of  stiitabb;  space  for  the  exhibition.     'Iliis  .siitriiH-.|.  is  HHMitrnjitxl 

cilKorially  clse\\  li«'r«-  in  Jhj.s  issiU'. 


IMPROVED  TOO!-  STEELS. 


Th«»  fortowing  table  and  slal«'nicrii  >liowitm  tin  etlc.  i  .tt  tin 
alloy  tool  steels  on  (he  cost  of  out  put  for  turning  a  pair  of  obi 
and  badly  worn  standard  driver  tires  70  iits^  in  diftni^ttN"  is 
taken  from  a  paper  read  by  Mr.  W.  R.  M(K*'eii;  Jr;,  ;l»ef<>re  the 
recent  conventiim  of  the  Master  Mechanics'  .\ssi»cia( ion: 

r«i.Ml'AUATJVK  t'u.^r  OF  OlTPir  K«»K  I^VK  I'JVIJt  OK  l»lll\'lN«  • 


I  »|i»  1  ;il  1.111 


SettiiiR   tcKil.   etc.    IhrouKlloat   job.    1  ::;o      1               ■.■i*i  ?"•.".'»  .>.c;5;ij|;o.-.* 

(IrindinK    rouphiioj    tool. 1  ::?o      i              ::;o        ..V»  /      .;53  .- .J  I  ' 

CJrinding   flaiiKing   tool ...>..    1:30     1             :04        :50' ,    .Xi  .•••_• 

KouKhiiig  «ut .  .  .  .  ;>u;  .v. . .  .  i.,  .V  :g  ,>: '••  •:5.^     ,X:ik>    .2.6?:  a.«J.">  .:•.:; 

Finiirhiiig     cut.  .  vr.  ;..•/;.  .  .... .  .    S            2:30      '.W     l.«5  .h:;  .17 

Flanging    cutv ...;.;,'.  yl...!  :,.  .    2:30     1:30      :3o   .:  :8.$  .f*',*  .17 

Total  lalwr.  .  .  .  :':■. .' .'« . .  . .  ..r.  .20  :0(>  12 :00  3  :Oo     6.6.5  T?  r»7  1  iV. 

Interest,  depreciation,   repair*^  «(e.^  (tjRiired.  at  JS'ic     ..:' 

on  first  cost,  per  bour.  ....■!.......'...:.■:...;..    4  it<<  i   L'.i  i    !■'. 

per   job      2.*H*  !.«•'  l.lJo 

Power,  at  3  cents  per  borse-iK»wer  hour.  .  .per  hour      «-o7^  ♦,!-»  (Isi 

-:•  •■..-peirjbu  ■.  i.<o>ig[- ..i.oo  •      r.it 

Total  Hxed    charges .  .  :  .  .  ..rV.:. :       ...  .-.  .  .. ..  iV.  X«0     2.6*t       1  70 

Total   of   all   items  v..-- ^. /•;...:  .10,25    .6:57  :     2:7" 

In  this  table,  showing  comparatively  cost  of  output,  it  will  be 
seen  that  there  is  not  a  single  operation  in  which  the  new 
tools  do  not  directly  or  indirectly  effect  a  saving  in  setting 
and  grinding  tools,  varying  from  50  per  c^-nt,  to  98 /per  <"ent. 
of  time  originally  taken  with  the  carlx)n  ste«*Is.  TIkjsc  savings 
are  real  gains  and  not   mere  statements  on  pap«'r. 

To  take  ii|)  the  (able  part  by  jwrt;  Th<*  iirsi  ttD«  p1»"\\- 
(ime  consumed  in  seitfng  tools;  whei^  tliese  tools.  haVft  Ik- n 
taken  out  of  the  holder  freqiiently  for  regrindiiigj  etc.,  ittpi;** 
time  will  he  so  occupied  (hat  when  practically  no  resf»tting 
occurs.  The  griniling  shows  up  clearly  the  comparative  dura 
bility  of  the  tools;  the  old  st^ep requiring  nnich  more  friKinent 
grinding  than  the  high-speed  or  alloy  steels.  .^Grinding  a  car- 
iKin  roughing  tool  will  require  l.">'  minutes  ^walking  1o  and 
from  emery  wheel.  etc.(  and  each  toed  will  ordinarily  be  re- 
ground  three  times  for  each  tire  turned;  whereas  the  hi|th- 
si)eed  tool  will  last  throughont  the.  job  witli  one.  grind fns. 
While  the  flanging  tool  does  not  have  such  severe  usage  as 
the  roughing  tool,  it  requires  much  greater  care  in  grinding. 
With  the  alloy  tool  one  grinding  of  same  will  answer  for  alKJUi 
fifteen  wheels,  or  an  average  of  fotir  minutes  for  ea<'h  jiair::  in 
the  tests  the  flanging  tool  was  of  special  design,  t>eing  quickly 
ground  to  standard  by  tool  room:  the  average  time  occupied 
for  grinding  per  each  pair  of  wheels  being  two  minutes. 

The  next  three. items — roughing,  finishing  and  flanging  cuts 
—are  ^he  main  economical  features,  and  are  entirely  due  to  tlie 
high  speed  capacity  of  the  new  tools.  It  will  Ire  seen  that  thp 
lai-or  cost  in  the  case  of  the  high  S|w»ed  is  only  half  that  with 
the  ordinary  air  hardening  steel,  and  less  than  one  third  a,s 
much  as  with  fhf.  old  «-arbon  steel  tools. 

The  interest,  depreciation,  repairs  and  lenewals  to  ntachiiu? 
and  electrical  equipment  have  been  *»stjmated  at  l.l  p^r  c*»nt 
on  $»i,000  for  the  modern  lathe,  or  4i«  t-ents  per  hour,  and  at 
10  per  cent,  on  $3.0(tt>  on  old  style  lathe.,  whic-h  would,  fee  .siif- 
ficiently  fast  for  the  speed  capac"i.y  of  the  <>[d  carboti  Steel 
tools.  It  must  be  remembered,  in  this  cottncellon.  (hat  there 
ha.s  as  yet  l»een  no  driving,  wheel  laili.  Imirj  expressU  fm 
high  speed  alloy  steels. 

The  power  (delivered  to  work)  haJ?  been  tak^'u  in  all  «:ases 
at  3  cents  per  horse-jiower  hour,  a  con.servatlve  figure  for  con 
ditions  in  the  Middle  West,  and  considering  the  many  trans- 
mission losses.  ■    -  - 
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IMPORTANT  IMPROVEMENTS  IN    PLANER  DESIGN. 


With  the  advent  of  high  speed  tool  steels  and  individual 
lotor  drives  and  the  stimulus  they  gave  to  improving  shop 
lethods,   the   question   of   increasing   the  cutting   and   return 
peeds  of  planers  has  been  a  perplexing  one.     The  limitations 
f  the  ordinary  type  of  planer  had  apparently  been  reached 
,ud  the  builders  realized  the  necessity  of  improving  their  de- 
igns to  meet  the  new  requirements.    Those  wno  have  followed 
.he  improvements  as  reported  front  time  to  time  in  this  jour- 
nel  have  noticed  the  steady  progress  which  is  being  made,  and 
■hat  the  builders  have  studied  the  question  carefully  is  shown 
hy  the  different  ways  in  which  they  are  overcoming  the  diffi^ 
culty.     As  will  be  noted  from   tne  planers  described   in  this 
article,  some  very  radical  changes  in  design  have  recently  been 
made  with  surprising  results. 

The  planer  shown  in  Fig.  1,  made  by  Bement,  Miles  &  Co., 
is  on  exhibition  at  the  St.  Louis  Exposition  and  is  of  interest 
because  of  its  size,  the  friction  clutches  operated  by  air  which 
reverse  the  table,  and  the  application  of  the  Individual  motor 
drives. 

The  width  between  the  uprights  and  also  the  distance  be- 
tween the  table  and  the  crossrail  when  it  is  in  its  highest  posi- 
tion is  10  ft.  2  ins.  and  the  table,  which  is  of  very  heavy 
( onstruction,  is  8  ft.  8  ins.  wide,  30  ft.  long,  exclusive  of  the 
pans  at  each  end,  and  runs  on  two  V's  each  12  ins.  wide,  which 
l)resent  a  bearing  surface  of  !),00()  sq.  ins. 

The  V's  are  self-lubricating  by  means  of  pockets  and  rollers 
and  these  pockets  are  so  connected  that  oil  poured  in  one  of 
them  is  equally  distributed  to  all.  The  table  is  driven  by 
a  heavy  pitched  rack  with  a  15-in.  face  which  engages  with  a 
large  bull  wheel  within  the  bed,  which  is  mounted  together 
with  other  gearing  on  framework  detachable  from  the  bed. 

i<riction  clutches  operated  by  compressed  air  are  used  to 
reverse  the  table  as  the  table  speeds  and  the  power  required 
are  greater  than  could  be  obtained  by  the  use  of  shifting  belts. 
These  clutches,  two  in  number,  run  in  opposite  directions  and 
are  mounted  on  the  shafts  which  usually  carry  the  pulleys. 
One  clutch  gives  the  forward  or  cutting  speed  to  the  table  and 
is  equipped  with  change  gears  in  order  that  the  cutting  speed 
can  be  varied  for  different  materials.  The  other  clutch  is  ar- 
ranged to  give  a  constant  speed  for  the  return  stroke,  regard- 
less of  the  cutting  speed.  A  small  operating  valve  with  a 
lever  for  controlling  the  clutches  is  attached  to  the  side  of 
the  bed  and  this  lever  is  tripped  by  (iogs  on  the  taoie  in  a 
manner  similar  to  the  ordinary  belt  iihifting  device,  but 
of  lighter  const ruit ion.  A  light  and  neat  handle  at  the  opera- 
tor's position  is  provided  for  reversing  the  table  travel  inde- 
pendently of  the  dogs,  this  handle  being  connected  with  the  air 
valve,  i-rom  the  valve,  pipes  lead  to  the  rear  end  of  the  clutch 
shafts,  where  there  is  a  gland  and  stuffing  box  connection  for 
conveying  compressed  air  through  the  centre  of  the  shaft  to  the 
clutcoes. 

The  ma«hint'  was  designed  to  have  a  return  table  cutting 
npfed  of  80  ft.  per  minute  and  was  tested  at  the  shops  to  100 
ft.  per  minute.  It  is  driven  by  a  General  Ele«tric,  Company 
fio-h.p.  motor,  which  is  mounted  on  the  side  of  the  housins 
and  is  geared  <lirect  to  the  clutch  shaft.  Cutting  speeds  can 
i»p  obtained  by  the  »hange  gears  from  18  to  3«  ft.  per  minute. 

The  uprights  are  2o  ins.  across  their  faces  and  each  has  a 
substantial  side  head  having  automatic  vertical  feeds.  The 
tool  slides  have  ^4  ins.  horizontal  travel  and  can  be  swiveled 
for  angular  work.  An  independent  3-h.p.  motor  mounted  on 
the  side  of  the  machine  is  used  for  quickly  traversing  the  side 
heads  up  and  down  the  upright.  The  crossrail  is  30  ins.  wide 
on  the  face  and  is  fitted  with  two  saddles,  made  right  and 
left  handed  for^  bringing  the  tools  close  together.  The  vertical 
tool  slides  have  30  ins.  traverse  and  can  be  swiveled  to  any 
angle.  The  tool  aprons  are  outside  gibbed  with  T  slots  and 
tool  clamps  and  have  automatic  tool  relief  operated  by  vertical 
feed  spline  shaft.  The  saddles  have  feeds  in  either  direction 
across  rail  and  tool  slides  have  vertical  feed  in  their  saddles. 
The  crossrail  is  made  of  sufficient  length  to  permit  one  saddle 
being  traversed  clear  of  the  upright  and  allow  full  traverse 


of  the  other  saddle  between  uprights  for  finishing  work  o£ 
maximum  width.  At  the  rear  of  the  crossrail  is  a  3-h.p.  motor 
connected  by  gearing  to  screws  and  feed  spline  shaft  in  ra.i. 
By  means  of  a  lever  anu  switches  conveniently  placed  for  con- 
trolling this  motor,  the  saddles  can  be  traversed  quickly  on 
the  rail,  and  the  tool  slides  vertically  in  their  saddles.  For 
raising  and  lowering  the  crossrail,  a  5-h.p.  motor  is  mounted 
on  top  of  machine,  and  geared  direct  with  the  screws  in  the 
uprights.  ;  vf : 

Fig.  2  illustrates  a  L4-ln.  x  24-in.  x  12-ft.  planer  made  by  the 
Chandler  Company,  Ayer,  Mass.,  which  is  accomplishing  won- 
derful results.  This  company  guarantees  any  cutting  speed  up 
to  100  ft.  per  minute.  If  the  cutting  speed  docs  not  exceed  75 
ft.  per  minute,  the  platen  is  returned  at  a  speed  of  200  ft.  per 
minute.  If  the  cutting  speed  exceeds  75  ft.  per  minute,  the 
platen  is  returned  at  a  speed  of  150  ft.  per  minute.  At  these 
high  speeds  the  platen  reverses  smoothly  and  without  shock 
or  jar  and  is  operated  by  a  belt  only  1  in.  wide.  Three  belts 
are  necessary  to  accomplish  this,  one  for  driving  when  cutting, 
one  for  reversing  and  one  for  running  the  platen  back  at  high 
speed. 

The  platen  is  reversed  at  the  end  of  the  cutting  stroke  by 
an  intermediate  or  reversing  belt,  running  ar  such  a  rate  of 
speed  as  is  practical  to  secure  the  highest  and  best  reversal 
from  the  speed  of  the  cut.  Immediately  after  the  platen  starts 
back  on  the  return  stroke,  the  tappet  encounters  a  second  step 
in  the  dog,  which  throws  off  the  intermedia;e  or  reversing 
belt,  and  throws  on  the  high  speed  belt,  which  remains  in 
action  until  near  the  end  of  the  reverse  strokr.  when  the  cycle 
is  reversed;  the  high  tpeed  reversing  belt  going  off,  succeeded 
by  the  intermediate  belt,  from  which  the  platen  is  reversed  to 
the  cutting  stroke.  An  illustration  of  the  application  of  this 
principle  is  shown  in  the  two  Chandler  planers  now  in  opera- 
tion. On  one  the  cutting  speed  is  50  ft.,  the  intermediate  speed 
90  ft.,  and  the  quick  return  200  ft.;  on  the  other,  the  cutting 
speed  is  92  ft.,  the  intermediate  speed  80  ft.,  and  the  quick  re- 
turn 154  ft.  Of  the  three  pulleys  shown  in  the  engraving,  the 
middle  one  only  is  tight  on  the  shaft.  The  belt  which  drives 
the  platen  on  the  forward  or  cutting  stroke  runs  on  the  outer 
one  and  the  belt  for  reversing  it  runs  on  the  inner  one.  The 
belt  which  operates  it  on  the  quick  return  is  on  the  other  side 
of  the  planer. 

If  the  quick  return  is  not  desired,  as.  for  instance,  on  an 
extra  short  stroke,  where  the  too  frequent  reversing  of  the  high- 
speed belts  is  liable  to  cause  them  to  burn,  or  where  a  |»articu- 
larly  accurate  stop  may  be  required,  or  where  the  chara<-ter  or 
exigency  of  the  load  may  make  a  slow  return  s|)eed  more  de- 
sirable, lifting  a  latch  on  the  return  dog  keeps  the  high  speed 
belt  out  of  operation,  and  the  platen  is  returned  on  the  int«'r- 
mediate  speed  or  reversing  belt.  The  speed  of  the  platen  can  be 
varied  without  changing  the  speed  of  the  driving  belts  by  a 
combination  of  gearing  and  clutches  located  between  the  pul- 
ley shaft  and  the  bull  gear,  and  operated  by  a  lever.  The 
shafts  are  large  and  are  case  hardened  and  a<'curately  ground 
in  order  to  reduce  the  friction  to  a  minimum,  and  (his  is  partly 
the  cause  of  the  excellent  results  obtained.  Tlie  Chandler 
Company  claims  thai  they  are  the  first  to  siuct'ssfully  harden 
such  large  shafts.  The  first  planer  buili  on  the  above  prin<  i- 
ples,  a  24-in.  x  24-in.  x  H-ft.,  has  been  in  service  five  months  and 
has  been  subjected  (o  the  most  severe  tests.  In  order  to  prove 
that  heavier  planers  can  be  successfully  operated,  they  have 
equipped  and  are  running  daily  one  of  their  planers  with  a 
platen  weighing  3.750  lbs.,  with  a  load  of  8,500  lbs.  on  it,  and  are 
operating  the  platen  at  a  return  speed  of  200  ft.  per  minute  with 
a  1-in.  belt.  The  feed  regulating  device  is  operated  by  a  'ever 
moving  on  a  marked  dial  convenient  to  the  operator. 

Figs.  3  and  4  illustrate  a  96-in.  planer  with  three  heads  and  a 
24-ft.  table,  built  by  the  L.  W.  Pond  Machine  &  Foundry  Com- 
pany, of  Worcester,  Mass.,  and  driven  by  a  35  h.p.  Crocker- 
Wheeler  Company  type  I  compound  wound  motor,  mounted  on 
top  of  the  housing.  It  is  coupled  to  the  shaft  driving  the  fly- 
wheel pulley,  and  the  diameters  of  the  pulleys  and  the  gearing 
under  the  table  are  proportioned  to  give  a  return  table  speed 
of  70  ft.  a  minute  with  the  motor  running  at  its  maximum 
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IMPORTANT  IMPROVEMENTS  IN    PLANER   DESIGN. 

Willi    ilif   advtiii    of   liin'ii   soeed   tool  steHs  aud   iiuliviilual 

oiof  (liivfs  ciiiil   ihf  stimulus   tlu'v  gave  to  inipi'ovin.a;  shop 

.  ihods.    iIh"   qiH'stioii   of    iric-reasins    tln>   <\itting    ami    return 

..•4<is  (if  plaiHTs  lias  liwui  a  ix-rplexiiiK  <>rio.     Tin-  limitations 

ilif  uniiuary   iy)M'  of   plaiwi'  bail   appaK-nily    Iihi'U   r<'a<  IumI 

;hI  iIk'  iiuildtis  D'aliztMl  the  nee:  ssity  ot' iniproving  tln'ir  d«- 

utis  t(»  nioi't  ilir  new  iiM|iiir«'ni«'nts.    Those  wno  hav<;  tollow^-d 

•    imiuovenit  Ills  as  reported   from  tinif  to  time  in  iliis  jour 

I  liavc  iioiiit'd  I  he  steady  pionifss  wliicli  is  iM-inj;  made,  and 

,;ii   I  III'  liuild'is  liavo  »tndleil  the  ipifst  ioil  i^arefully  is  shown 

\    III.'  different   ways  in   whi.  Ii   tliey  are  ov<»rroming  the  ditti* 

iiliy.     As   will   lie   noted   from    me   planers   ru'si-rilied   in  this 

iiiicle.  some  very  radi<al  changes  ia  Utisign  have  n-eently  becii 

uiade  with  surprising  tesnlts.       ~    ••^:;'' 

Thf   plaiK'i-  sliown    in    Fiji.    I.   niadt*  iiy   Hement,  Miles  &  Co., 

-  (HI  exiiiliiiion  at   tiie  St.  i.ouis  Kxposiiion  and  is  of  interest 

latise  of  its  size,  the  friction  chiii  he.s  operated  hy  air  which 

ver.se  the  tahle.  and  the  applieat  ion  of  the  individual  motor 

■•:ves.  •■;;<■■;:;;■;.   •-:;'"'SX 

rite  widtlt   iM'twen   the  uprights  and  also  the  »Ustan«e   lie- 

i  A»'cn  the  tahle  and  tlie  erossrail  when  it  is  in  its  highest  posi- 

ion    is    lo   ft.   J    ins.   unU   the   talile,    \yhieh    is  of   very   heavy 

•  liisi  nici  ion.  is  8  iff.  8  ills,  wide,  30  ^^^^^^  of  the 

|ians  at  eadi  end,  and  runs  on  two  V's  eaeh  I2"ins.\vid<J,  which 

eicscnt    a   hearing  siirface  of  ti.ooo  s<i.   ins. 

Tin'  V's  are  self-Jtihricaling  hy  nu-ans  of  iM»«-keis  and  rollers 
iiid    tiiese  |M)ek«»tS  ai'«+  so  loUJiected   that  oil  p«Minii    iu  due:  of 
liem  iK  e(piallv   distrihiiled   to   all.     Tlie   tahle    is  driven   by 
1  h«>avy  jiit*  hed  rack  with  a  l.'.-in.  face  whicii  engages  with  a 
!;ii^e   iiiill    wlictd   within   the   hed,    whicli    is   mounted   together 
iili  oilier  gearing  on  framework  d«>tachahle  from  the  bed, 
I- rietioTi  vUit«-he»s   operatpd    by   compressed    air   are   u.sed   to 
•M-rse  the  laiite  as  the  tahle  speeds  and   the   power   reipiired 
.ii»'  greater  iliau  «(iuld  he  oliiaim d  by  the  use  «)f  siiifting  belts. 
These  (hitches,  two  in  number,  run  in  opposite  directions  and 
lie  mounted  on   the  shafts  whi<:h  usually  earry  the  pulleys. 
<>iie  clutch  gives  the  forward  or  cutting  speed  to  the  table  and 
is  equipped  with  change  gears  in  order  that  the  cutting  speed 
I  an  he  varied  for  different  materials.     The  other  clutch  is  ar 
ranged  to  give  .li-t'OiistaMspeed  for  the  retnjrn  stroke,  regard- 
less of  the  eutting  speed.    A  small  Operating   valve   with   a 
l.ver  for  eontndliug   the  clutches   is   attached    to   the   side  of 
ilie   bcfj   and   this   lever   is   triiipi-d   by  ilogs  on    the   laine   in   a 
iiiaiiner    similar    to    |ii<V-6r(linary    lielt.   >h|ft!irii^^^^        vi.c.     Inn 
dl   liuhiei   const  rudioii.     .A  liglii   and  near  haiidle  at   the  <ipera 
Nil's   posiiion    is   provided    foi    nvcising   the   table   iia\«>l    iiide 
pendent  ly  of  liie  dogs,  this  handle  being  ( oiinecied  with  the  air 
\alve.      11(1111  the  valve,  pipes  lead  to  llie  n'av  ^'Uii  of  the  «dut' h 
-iiafis.   where  there  is  a  gland  and  stufting  box  <  (Hiiie.  i  ion   for 
(unveying  compressed  air  tliiouKh  the  cetiiK   of  ilie  shaft  to  liie 
1  llltclies. 

The  nia<  liiiic  was  (|e.-;ij;ii.'(|  in  liav«»  "ii^reMii  n  lablo  iiitiins 
^|i.((|  «»f  Wl Vfl.  |M»r  iiiiiiuie  ;iiii|  was  l«^ted  at  'li<'  shops  to  lo<» 
It  per  iniiHite.  It  is  driven  b>  a  tletieral  Klecirie  Coiiipaiiy 
•'••»  li  p.  nioioi.  \\lii(li  is  nioiinied  on  the  side  of  the  housing 
and  is  geared  diriMi  to  the  clutch  shaft.  Cutting  speeds  can 
li    obtained  ii.\  the  (  liaiiue  ucais  from  IX  f<*  »>♦>  ft.  per  minute. 

The  Uprights  are  L'"  ins.  aeros.s  ilwir  fares  and  ea«h  iias  a 
substantial  side  head  having  auioiiiati(  vertical  fei^ds.  The 
io<d  slides  iiave  1,1  ins.  hoii/oiiial  navel  and  (an  be  swiveled 
for  angular  work.  .An  independeni  ;'.h.p  iiiotot  mounted  ori 
ilie  side  of  tli»-  nia<  liiu"  is  u.sed  for  «pii(  kly  traversini:  the  side 
leads  lip  and  down  the  iiprighi.  The  erossrail  is  :tM  ins.  wide 
oil  the  face  and  is  fitted  with  two  saddles,  made  right  and 
left  handed  for  bringing  the  tools  elose  t<igetlier.  The  vertical 
'iiol  slides  have  ;tti  ins.  traverse  and  (an  be  swiveled  to  any 
angle.  The  tool  aprons  are  outside  nibbed  witli  T  slots  and 
lool  (  lanlp^  and  Iiave  automatic  tool  relief  operated  by  vertical 
feed  sjiline  shaft.  The  saddles  have  feeds  in  either  direction 
;i(rosR  rail  and  tool  slides  have  veMieal  feeil  in  their  saddles. 
The  erossrail  is  made  of  suffieient  length  to  permit  one  saddle 
being  traversed  clear  ot  tUp  upright  and  allow  full  traverse 


of  the  other  saddle  between  upii;;his  loi  tinishing  work  or 
inaxiniilin  width.  At  the  rear  of  ihe  cro.ssrail  is  a  oh. p.  motor 
( (innected  hy  gearing  to  screws  and  ifeeil  spfiiie  shaft  in  ra.i. 
My  means  of  a  lever  ano  swiirhes  conveniently  placrni  for  cott^ 
trolling  this  motor,  the  saddles  can  Im'  traverse«l  quickly  on 
the  rail,  and  the  tool  sli<|es  verticaliy  in  their  saddh.-s.  For 
raising  and  lowering  the  erossrail.  a  .'»-h.p.  motor  i>  nnuinted 
on  top  of  niai-hine.  and  geaj*ed  <lirtH-t  with  the  screws  in  the 
uprights.  ;,  :;.^   •      ^ 

Fin.  -  IMusiiatesa  li-in.  x  Ift-in;  \  ll' It  piaii<-i  made  !i\  ilie 
Chandler  C<impany.  Ayer.  Mass..  which  is  acc<iniplishiiig  w«mi 
derful  results.  This  company  guarantees  any  cutting  »i*eed  up 
to  lot)  ft;  per  minute.  If  the  eutiiug  spee<l  dors  not  exce«^l  7-"i 
ft.  per  minute,  the  jdateji  is  returned  at  a  spe«>d  of  l*oo  ft  per 
niiniue.  If  the  cutting  spe«Ml  exceetls  7.">  ft.  jmm-  minute,  lije 
platen  is  returned  at  a  speed  of  1..50  ft.  per  inlwite.  Al  the^* 
high  speeds  the  platen  revers<=s  smoothly  and  without  shock 
or  jar  and  is  operated  by  a  belt  only  1  iti.  wide.  Three  belts 
are  necessary  to  accomplish  this.  «ine  for  driving  when  cutting, 
one  for  reversing  and  one  for  running  ihe  platen  back  at  high 
speed.  ;; "      : 

Tile  platen  is  reversed  at  the  end  of  tJie  cutting  studx*'  hy 
an  intermediate  or  nnersing  belt,  running  at  such  a  rate  of^ 
speed  as  is  practical  to  secure  the  highest  and  best,  reversal 
from  Ihe  speed  of  the  cut.  Immediately  after  the  platen  starts 
hack  on  the  return  str(d<e.  the  tappet  eu«-ouuters  a  second  stej; 
in  the  dog.  which  throws  oft  the  interniediare  or  reversina 
belt,  and  throws  on  the  high  sjhwmI  belt.  whi(  li  nniains  in 
action  until  near  the ctid  of  the  reverse  strokr-.  when  the-oyele 
is  reversed;  the  high  ^p«'ed  reversing  belt  going  off.  sa<H*ee<|ed 
by  the  intermediate  b«dt.  from  which  the  plaien  is  reversed  to 
the  cutting  stroke.  An .  illustrai  ioa  of  ihe  application  of  this 
principle  is  shown  in  the  two  Chandler  planers  now  in  opera- 
tion. On  one  the  ctitting  speed  is  i»0  ft.«  the  ift'ermediate  siw-i'd 
!to  ft.,  and  the  quick  return  "Joo  ft.;  on  the  trtber.  the  cutting 
speed  is  '.C  ft..  Ihe  intermediate  spi'ed  S*»  ft.,  and  tbe  quick  re 
turn  l.'>4  ft.  Of  the  three  pulleys  shown  IJi  the  engraving,  tlie 
mitldle  one  oply  is  tight  on  the  shaft.  The.  Iwlt  v\hi(h  drives 
the  iilaten  on  the  forward  or  ctitting  stroke  runs  oit  the  outer 
one  and  tlie  belt  for  reversing  it  runs  (ui  the  inner  one.  The 
belt  whi«  h  operates  it  <in  the  quick  return  is  on  the  other  side 
of  the  planer. 

If  the  quick    return   is   not    desired,  as.   for   instance,   wi   an 
extra  .diorl  stroke,  where  the  too  frecpient  reversing  of  the  high- 
speed belts  is  liable  to  cause  liiem  to  burn.  (It    w  lu'ie  a  pat '!( il- 
ia rly  acct|ra<e  stopniay  he  re(piired.  or  w|irre  fhr  chara«-t«M-  or 
exigenc.v  of  the  load   may    make  a   shiwivi urn  speed    mote  .!.■• 
sirable.   lifiiiiK  a  laldi  on   the  return  do;i  l\e<ps  the  hi>;h  sjii  c-d 
bell  out   of  operation,  and  the  platen  is  retufiiol  on   the  inter 
mediate  spei>d  or  r^'versing  belt.      The  speed  of    ihe  platen  can  be 
varied   without   changing  th<'  speed  of  $he.,  driving   belts  4ty,.a 
(<imbinaiion  of  gearing  and  «  hitches   located  lietwi>en  the  pu' 
ley    shaft    and    the   bull    gear,    and    operated    by   a    lever.      Tin 
shafts  are  large  and  are  case  hardened  and  accurately  gi-oun<l 
in  ordt-r  to  redtp-e  the  fii(  lion  to  a  minimum,  and  fhis  is  iiaiily 
th»'   <atise   of   the    ex»ellent     results   oblaineil.      The    ("liandler 
Company  (  laiins  that   they  are  (he  fir.xt   lo  sik  cessfnlly   hai<1eii 
such   larue  shafts.     The  first    planer  built   on   the  above  piiu<  I 
ple.s.  a  1'4-iii.  x  24-in.  x  <*»-ft..  has  been  in  iseH-tc«'  live  montlis  and 
has  been  subje<-ted  to  tb..  mo?t  se^^ere- test>      In  order  t«i  prove 
that    heavier   planers   can    be   successfully   operated,   they   hav< 
equipped   and   are    running   daily   one   of   their    planers   with    a 
platen  weighing  :{.7.'>«»  lbs.  with  a.  load  of  s,.'>»»ti  lbs.  on  il.  and  art 
operating  the  platen  at  a  return  speed  of  I'oo  ft    per  minute  with 
a   1  in.  belt.     The  feed  regulating  device  is  operated  by  a  lever 
moving  on  a  marked  dial  (  onvenient  to  the  o|M-ratoi'. 
.     Figs.  :{  and  4  illustrate  a  '.u;-in.  planer  with  three  heads  and  a 
24-ft,  table.yjniilt  by  the  1..  \V.  F'oiid  Ma(  hine  &  Koundty  Com 
pany.   of  Worcester.   Mass..   and    driven  Ity   a   :>.".   h.p.   Cmcker- 
Wheeler  Company  type  1  compound  wound  motor,  motrited  on 
top  of  the  housing.     It  is  coupled  \o  the  shaft  driving  the  fl.v 
wheel  pulley,  and  the  diameters  of  the  pulleys  and  the  gearing 
under  the  table  are  proportioned  to  give  a  return  table  spe<Ml 
of  70,  ft,  a  minuf^  with  the  motor  running  at  Us  niaxinram 
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speed.  The  upi)er  pulley  for  the  forward-motion  belt  is 
mounted  on  a  sleeve  concentric  with  the  above  mentioned  shaft, 
and  by  means  of  suitable  gearing  and  jaw  clutches  operated  by 
a  hand  wheel  conveniently  placed  at  the  side  of  planer,  this 
sieeve  and  pulley  may  be  driven  at  any  one  of  four  speeds  by 
the  inner  shaft,  thus  giving  for  a  return  table  speed  of  70  ft. 
a  minntf  forward  speeds  of  35,  27.  20  or  ir>  ft.  a  minute.  The 
changes  of  speed  are  regulated  by  a  dial  on  the  hand-wheel, 
the  latter   being  mounted   on   a  shaft   carrying   a  cam   drum 


which  operates  two  levers  for  shifting  the  gear-controlling 
clutches  overhead.  Each  lever  thus  controls  two  speeds,  and 
the  cam  and  levers  are  so  arranged  that  one  of  the  levers  must 
remain  stationary  while  the  other  is  moved  to  shift  its  clutch. 
Hence  there  is  no  possibility  of  both  clutches  being  accidentally 
engaged  at  the  same  time.  If  finer  cutting  speed  variations  are 
desired,  they  are  obtained  by  varying  the  motor  speed. 

The  remarkable  feature  of  the  equipment  is  that  the  reversal 
of  the  table,  even  at  the  highest  speeds,  causes  practically  n» 
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I  ik  load  on  thei  motor;  or  stated  another  way,  the  ammeter 
idings  for  a  complete  cycle  with  8-ton  easting  on  table,  riin- 
iig  at  maximum  speeds,  are  as  follows: 

During  cutting  stroke ^ 50  amperes. 

At  reversal  7a  amperes. 

During  return  stroke 70  amperes. 

At  reversal   70  amperes. 

Thus  it  requires  hardly  any  more  power  to  reverse  than  it 
les  to  move  the  table  during  the  return  stroke,  which  means 
lat  a  considerately  smaller  motor  can  be  used  than  would 
herwise  be  necessary.     This  desirable  result  has  been  obtained 
y  making  but  a  few  slight  alterations  in  a  standard  planer, 
he  main   points  being  the  use  of  a  proper  sized  fly-wheel, 
lianging  the  proportions  of  the  lower  driving  pulleys  and  the 
ise  of  the   lightest-weight   pulleys  consistent  with   strength. 
;he  two  latter  changes  cause  the  reverse  to  take  place  quickly, 
moothly    and    wthout    any    of    the    customary    objectionable 
lirieking  of  belts.    "The  total  work  done  in  stopping  and  start- 
ing the  moving  parts  at  each  reversal  (this  work  being  trans- 
lormed  into  heat  that  destroys  the  belts)   is  but  one-third  of 
hat  which  is  wasted  where  the  design  is  the  customary  one 
tor  planers  of  this  size.    Although  the  planer  has  been  used 
.  hiefly  on  very  short  stroke  work  for  the  last  six  months,  it 
lias   been   found   unnecessary   to   employ   the    belt   tightening 
idlers  intended  for  use  in  case  the  extremely  hard  duty  should 
t-ause  the  belts  to  stretch  unduly."     This  interesting  machine 
is  the  result  of  extensive  experiments  and  study  of  the  prob- 
lem made  by  the  Crocker-Wheeler  Company  in  the  course  of 
its   investigations   into   the   subject  of   motor-driven   machine 
lools,  and  they  are  the  authority  for  the  above  statement. 

Fig.  5  shows  a  new  planer.  36  ins.  wide  and  18  ins.  high,  de- 
signed specially  for  the  heaviest  class  of  frog  and  switch  work 
liy  the  Cincinnati  Planer  Company,  of  Cincinnati.  The  table, 
massively  proportioned,  is  32  ins.  wide,  and  has  an  inside  bear- 
ing its  entire  length,  overcoming  the  pressure  of  the  heavy 
side  cuts,  and  adjustable  steel  gibs  are  provided  on  each  side 
i(t  prevent  lifting.  The  V's  are  very  wide  and  are  lubricated 
iiy  a  series  of  automatic  roller-oiling  devices.  The  cross-rail 
has  a  deep  box  brace  on  the  back  for  stiffness  and  is  secured 
to  the  housings  by  a  very  rigid  construction.  The  driving 
l)plts  are  3i^  ins.  wide,  the  driving  shafts  are  of  large  diameter, 
are  accurately  ground  and  have  extra  long  bearings,  and  the 
pulleys  are  so  constructed  that  they  require  oiling  only  once 
in  60  days.  The  shifting  mechanism  is  provided  with  a 
safety  locking  device  which  prevents  the  table  from  starting, 
except  at  the  will  of  the  operator.  The  bull  wheel  and  rack 
iiave  10-in.  fac«  and  2  pitch. 


MOTOR-DRIVEN  TURRET  LATHE. 


Rkcuuitino  Firemen. — Nearly  every  railroad  follows  the  gen- 
t^ral  rule  of  obtaining  enginemen  by  promoting  firemen  who 
liave  passed  through  a  reasonable  course  of  training  in  road 
service  prior  to  their  promotion.  This  being  so,  the  importance 
of  employing  proper  material  for  firemen  is  apparent.  The 
primary  requisites  in  employing  firemen  are:  a  fair  :ieneral 
"(iucation,  knowledge  concerning  fuel  consumption,  the  best 
methods  of  firing  to  result  in  fuel  economy  and  the  operation  of 
the  locomotive  to  prevent  fluctuations  in  temperature  which 
are  detrimental  to  the  boiler  and  consequently  efficient  opera- 
lion.  Satisfactory  evidence  should  be  given  by  firemen  ap- 
plying for  a  position  of  their  knowledge  and  ability  to  handle 
tnel.  prior  to  the  a"  proval  of  the  application.  Railroads  have 
liad  to  employ  men  on  short  notice  and  have  consequently  taken 
•he  m-terial  which  has  offered.  If,  however,  it  were  well  es- 
lalilished  as  a  general  rule  that  each  railroad  required  certain 
•lualifications  to  be  fulfilled  before  employment  would  be  given. 
va<ancirs  could  be  filled  with  material  of  a  higher  order,  as 
'he  inducements  ouered  are  superior  to  those  of  most  trades 
consistent  with  the  requirements  from  the  applicant. — Report 
on  Coal  Consumption  of  Locomotives,  Master  Mechanics'  As- 
sociation. 1904. 


The  neat  and  compact  arrangement  of  the  headstock,  the 
interlocking  device  for  operating  with  one  handle  the  single 
and  double  clutches  which  control  the  three  runs  of  hea«i> 
stock  gearing,  and  the  arrangement  of  the  electrical  apparatus 
on  a  No.  1  motor-driven  cabinet  turret  lathe,  furnished  by  the 
American  Tool  and  Machine  Company  of  Boston  to  the  Pitts- 
burgh &  Lake  Erie  Railroad  for  their  McKees  Rocks  shops, 
are  worthy  of  notice.     (For  illustrations  see  page  398. i 

Referring  to  Fig.  1,  which  shows  the  side  and  end  views 
of  the  headstock  end  of  the  lathe,  it  will  be  seen  that  the 
motor  bracket  forms  a  hood  or  casing  for  the  headstock  and 
that  the  motor  controller  is  bolted  to  the  door  on  the  front  of  the 
hood,  which  permits  access  to  the  headstock.  The  contro.ler 
handle  is  thus  convenient  to  the  operator  and  as  the  wires  to 
the  controller  are  carried  in  a  flexible  conduit  and  are  attached 
at  the  left  hand  end  near  the  hinges,  they  do  not  interfere 
with  the  opening  or  closing  of  the  door.  The  Crocker-Wheeler 
Company  5  h.p.  motor  is  connected  to  a  sprocket  on  the  main 
spindle  by  Morse  silent  chain. 

Fig.  2  is  a  section  through  the  headstock  showing  the  ar- 
rangement of  the  gearing  and  clutches  on  the  main  spindle. 
The  gears  run  loose  on  the  spindle  and  mesh  with  correspond- 
ing gears  which  are  keyed  on  the  back  shaft.  The  Morse 
chain  sprocket  is  keyed  to  one  end  of  the  steel  pinion,  and 
the  gears  which  run  loose  on  the  shaft  are  fitted  with  bronze 
bushings  which  have  oil  cellars  back  of  them  that  are  filled 
with  felt  and  can  readily  be  oiled  by  removing  the  oil  plugs. 
The  bevel  gears  at  the  right  transmit  motion  to  the  feed  mech- 
anism. 

The  interlocking  device  and  the  arrangement  for  throwing 
the  clutches  are  clearly  shown  in  Fig.  3.  ^\^len  the  handle  D 
is  turned  down,  thus  turning  the  shaft  to  which  it  is  keyed, 
motion  is  transmitted  by  means  of  the  mitre  gear  sectors  to 
the  shaft  which  passes  through  the  hood  casting  at  the  left  and 
has  a  small  pinion  keyed  to  its  end  which  meshes  with  the 
large  sector  and  thus  throws  the  single  clutch  to  the  position 
C.  A  little  to  the  right  of  the  mitre  gear,  on  the  shaft  to  which 
the  handle  D  is  keyed,  is  fastened  a  casting,  so  designed  that 
when  the  shaft  is  turned  and  the  single  clutch  is  engaged,  a 
small  projection  on  it  slides  into  a  slot  on  the  hood  and  thus 
prevents  the  shaft  from  being  moved  endwise.  When  clutch 
C  is  out  the  handle  D  can  be  moved  either  to  the  right  or 
the  left,  thus  throwing  in  either  clutch  B  or  A.  When  the 
long  shaft  is  thus  moved  the  projection  on  the  small  casting 
mentioned  above  is  thrown  out  of  line  with  the  groove  and 
prevents  the  shaft  from  being  turned  and  engaging  clutch 
C  while  either  A  or  B  are  engaged.  The  arrangement  is  quite 
simple  and  ingenious  and  works  easily. 

Three  geared  feeds  are  provided  whi<  h  are  operated  by  mov- 
ing the  handle  just  below  the  clutch  handle  and  al>ove  the 
cabinet  door  either  to  the  right  or  left. 


CARXEntr  Gift  to  E\<.rNEKUiN<;.— A  circular  from  Prof.  But- 
ton, secretary  of  the  American  Society  of  Mechanical  Engineers, 
announces  that  Mr.  Carnegie  has  prepared  a  deed  of  gift  of  a 
building  to  cost  one  and  a  half  millions  for  use  of  the  mechan- 
ical, electrical  and  mining  engineers'  organizations,  and.  there- 
fore, the  refusal  of  the  American  Society  of  Civil  Engineers  to 
join  in  the  enterprise  has  no  effect  upon  the  plan.  A  number 
of  architects  are  now  preparing  comi)etitive  plans  for  the  huiU]- 
ing.  and  suitable  progress  is  Inking  made.  The  coniinittee  hav- 
ing the  plans  in  charge  hopes  to  report  at  the  nexi  annual  niec»- 
ing  of  the  American  So<iety  of  Me<-hanical  EngTneers.  to  be  hold 
in  New  York  in  December, 


Mr.  L  C.  Hicks,  general  foreman  of  shops  at  San  Bernardino. 
<'al..  has  been  appointed  master  mechanic  of  the  Atchison,  To- 
peka  &  Sante  Fe  Coast  Lines,  with  oflBce  at  Albuquerque,  N.  M. 


Ln.HT  Hkci!'rocatin<;  Parts. — Most  engineers  of  experience 
know  that  for  high-speed  work  the  parts  of  an  engine  should 
be  as  light  as  possible.  Thus,  by  employing  aluminum  as  an 
experimental  material  for  a  piston  in  a  motor  car  engine  an 
increase  in  speed  of  300  r.p.m.  has  been  obtained,  as  compared 
with  the  maximum  possible  when  a  heavier  piston  was  used  — 
The  Engineer. 
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LOCOMOTIVE  TESTING  PLANT  AT  ST.  LOUIS. 


SciiKnri.K  Fk<»m  Oi{skr\>:i)  Data. 
On  page  .''.((I  of  the  August  nunilier  the  l)eginning  of  the  sched- 
ule of  data  taken  from  Btilletin  No.  3  was  piesenied.    This  list 
is  fouiluded  in  a])Stract  below: 

OIlSKIiVKI)    DATA. 

All  instruments  will  be  read  nt  intervals  of  ten  minutes  during 
the  test.  Observations  of  the  n»<»re  important  facts  will  be  taken 
by  tut)  niethud»(,  and  all  calculations  will  be  carefully  checked. 

Item  No.  19G.  The  locomotive  will  be  !!:radually  brought  to  the 
rtHiuired  conditions  of  speed  and  drawbar  pull,  and  after  it  has 
been  running  under  tlie.se  conditions  for  a  sufficient  time  to  secure 
uniformity  in  the  rate  of  firing  and  to  allow  all  parts  to  come  to 
tiK'ir  normal  working  condition,  tlie  test  will  l)e  started. 

The  heavy  power  tests  will  continue  until  'AO  lUs.  of  water  have 
l)een  evaporated  per  sq.  ft.  of  heating  surface,  the  lighter  power 
test  l)eing  stopped  at  the  end  of  four  to  six  hours. 

The  duration  of  test,  given  in  hours  and  decimals  of  an  hour,  is 
the  elajised  time  from  the  start  as  given  above  to  the  close  of  last. 

Item  No.  197.  A.  return  crank,  attached  to  the  rear  pair  of 
drivers,  is  connected  to  a  rotating  revolution  counter,  which  will 
be  read  at  the  beginning  and  end  of  test,  and  every  ten  minutes  a.s 
well.  A  reciproi-ating  revolution  counter  is  connecte<l  with  the 
corre.sponding  supporting  axle.  From  the  diameters  of  the  driving 
wheel  and  supporting  wheel,  a  factor  will  be  obtained  by  which 
the  ntimber  of  revolutions  shown  on  supporting  wheel  counter  can 
lie  compjired  witli  the  number  shown   by  driving   wheel  counter. 

-V  tachometer  will  also  be  driven  by  tlie  supporting  axle,  and 
thi.s   will   provTde  a  check   for   the   average   revolution.s. 

Item  No.  *J(Ki.  For  the  smokebox  temperature  a  thermomete" 
with  carbon  «lioxide  above  the  mercury  will  be  used  as  a  check  on 
thp  indioat)on.s  of  the  pyrometer. 

Items  Nos.  207  and  212.  I^e  ('hatelier  couples  and  a  galvanom- 
eter reading  to  millivolts,  will  give  the  smokebox  and  firebox 
lemjieratures. 

The  couple  in  the  .smokebox  will  remain  in  position  ;  the  couple 
in  the  tireliox  will  be  in.serted  through  an  opening  in  the  side, 
about  midway  of  its  length.  an«l  at  a  height  above  the  l)ed  of  coal 
of  about  12  ins.  After  it  has  been  in  pasition  with  the  fire  door 
closed  a  sufficient  tiuu'  to  assume  the  temjierature  of  the  firebox. 
ri;i<lini:s  will  be  taken  and  the  couple  withdrawn  from  the  tirebf>x. 

Ileal  No.  210.  The  temperature  of  the  steam  in  branch  pipe 
will  be  calculated  from  the  observed  pressure  of  steam  in  satue  aiul 
from  the  oli.served  iire.ssure  and  temi)erature  of  the  steam  in  the 
••silorinieter  connect«Hl  to  tlie  branch  pipe. 

Item  No.  211.  The  feed  water  temperature  will  be  taken  in  the 
receiving  tank. 

Item.s  Nas.  217,  218.  219  and  220.  Steam  pressures  will  be  ob- 
tained by  special  test  gages;  the  gage  for  indicating  boiler  pre.ssure 
will  be  located  on  the  steam  dome  on  the  calorimeter  pipe  connec- 
tion, and  the  gage  for  branch  pipe  outside  of  smoke  front,  connected 
to  branch  pipe  by  as  short  a  pii)e  as  po.s.sible.  The  pre.s.sure  gage 
hxated  in  pipe  from  boiler  or  branch  pipe  and  leading  to  throttling 
calorimeter  will  be  read  (after  the  other  calorimeter  readings  have 
been  taken)  with  the  valve  between  boiler  or  branch  pipe  and  calori- 
meter dosed  on  accoinit  of  the  drop  in  pressure  in  the  pij)e  leading 
itt  the  cahu-iuieler  while  that  valve  is  open. 

Item  No.  221.  The  barometric  pressure  will  be  measured  by  use 
of  a  meniirial  luirometer,  readings  being  corrected  f(»r  temperature. 
:ind  readings  in  inches  of  mercury  converted  into  poinids  per  square 
inch. 

II.III.S  No.s.  222  and  22.'..  The  draft  will  I>e  measured  by  "II" 
tube  dnifi  gages.  Ilie  readings  of  which  will  be  checked  by  record- 
ing draft  gages  of  an  appr<tved  type. 

IteiiLs  Nos.  22.S.  221>  and  2'?0.  The  quality  of  steam  in  dome  and 
branch  itipe  will  be  obtained  by  IValwidy  throttling  calorimeters, 
provided  with  men-urial  gages  reading  to  tentlis  of  ]>ounds,  and 
thermometers  readinir  to  half  defines. 

Item  No.  2^52.  All  cojjI  u.sed  will  be  furuLshed  by  one  mine 
throughout  the  entire  period  of  the  tests,  precautions  being  taken 
to  have  it  as  uniform  .as  p<xssible. 

Items  Nos.  2.*{G  and  237.  Both  of  the.se  quantities  will  be  found 
by  analysis,  because  the  draft  in  a  locomotive  firebox  is  so  great 
as  to  draw  a  part  of  the  ashes  through  the  flues  and  give  incorrect 
data  if  actual  weights  were  taken.  If  the  ash  is  found  by  analysis 
the  combustible  must  neces.sarily  lie  obtained  in  the  same  manner. 

Item  No.  2^{8.  The  smokebox  front  will  be  cleaned  at  the  be- 
ginning of  test  and  at  close,  and  the  quantity  of  cinders  which  have 
collected  <luring  the  test  will  be  weighed  by  an  accurate  .scale. 

Item  No.  2.''.0.     The  stack,  by  which  the  smoke  will  be  removed 


from  the  building,  is  providnl  with  a  deflector  and  .-i  recejitacle  ii 
which  the  sparks  which  strike  the  deflector  will  fall.  This  rocej. 
cle  will  be  cleaned  at  commencement  of  test  and  al  clo.se,  the  sp;i! 
which  havi'  Ikmmi  collected  during  the  test  iM'ing  carefully  weiHi 

Items  Nos.  241    to  24(;.     The  analy.sis  of  the  coal  will  b.>  m., 
in  accMrdau(v  with  the  method  deciih'd  on  by  the  Committee  of  i 
Anu'ri<-an  Chemical   S<M-iety,  and  given   in   Volume  21,  No.  12, 
their  .Tournal. 

Items  Nos,  248  to  27i().    Tiie  calorific  value  of  the  coal  and  i 
ders  and  sparks   will   be  determined  in  the  Th(uup.son  calorimei 

Items  Nas.  2."»3  tc)  2.'»(».     The  anal.vsis  of  smokebox  gases  will 
conducted  by  the  use  of  the  Orsat  ai>paratus. 

Item  No.  2."i9.     The  water  used  by  the  boiler  will  pass  throu 
two  calibrated  water  meters  to  two  .steel  measuring  tanks  holdi 
about   1'iOO  Iks.   of  water  each;   and  from  thence  to  a  receivi. 
tank  liolding  about  17.000  lbs.  of  water. 

The  measuring  tanks  rest  on  calibrated  platform  .scales,  so  tl; 
their  capacities  can  be  calibrated  at  freipient  intervals,  correct!, 
being  made  for  temperature. 

To  obtain  the  total  water  delivered  to  injectors,  the  nund)er 
times  each   tank   Ls  enqitird   will  be  multiplied   by   their  calibrai^ 
capacities  at  the  average  temperature  of  water  during  the  test,  ni 
the  fractional  part  of  tank  weighed  otit  at  clase,  added. 

At  the  beginning  of  test  the  level  of  water  in  the  boiler  and  i 
ceiving  tank  will  be  noted ;  the  levels  of  water  in  both  will  be  k«i 
slightly  below  these  levels  during  the  te.st.  At  the  close  sufficie? 
water  will  be  fed  into  the  receiving  tank  to  restore  the  initial  \f\- 
The  level  in  the  boiler  will  be  noted,  and  when  not  the  .same  a.s  . 
tlu»  start,  a  correction  will  be  made. 

The  quanlities  found  by  the  measuring  tanks  arc  checked  by  i\^ 
meters.      Provision    being    made    to    catch    and   measure    the   siii: 
amount    of   water   wasted    in    fillins   the   tanks,    the    meter    readini;- 
less  this   Wixste  will   be  a  check  on   the   quantity  delivered   by   li 
measuring  tank-s. 

Items  Nos.  200  and  203.  The  water  which  escapes  from  the  in 
jector  overflow  pipes  will  be  caught  and  returned  to  receivin- 
tank;  and  no  credit  will  be  given  the  boiler  for  the  rise  in  t-n. 
perature.  if  any.  of  this  water. 

Great  care  will  be  taken  to  prevent  leakage  from  the  boiler;  ili. 
air  pumji  and  steam  heat  throttles  will  be  disconnected  .so  lli;i; 
leakage  may  be  detected  and  the  throttles  made  tight. 

l^>akage  tests,  when  nece.s.sary.  will  l»e  made  on  boiler  after  cl-t- 
of  test,  due  allowance  Iwing  made  f<n-  change  of  temperature  -m 
water. 

Item  Ni».  2<>.'>.  The  pull  t-x<'rted  by  the  l«K-omotive  will  be  ni.:.- 
nred    by    a    tiiKlion    dynauuimeter.    already    described    in     r.ulN'iiii 

No.  2. 

The  pen  on  the  dynamometer  will  give  a  continuous  record  - 
the  drawbar  j»ull,  which  will  be  measured  at  ten-minute  interval.^: 
the  average  of  the.se  measurements  to  tlic  scale  of  springs  used  will 
will  give  the  average  drawbar  pull. 

An  integrating  attachment  records  the  .square  inches  of  the  an 
included  between  the  line  of  zero  pull,  or  the  base  line,  and  H' 
line  of  drawbar  pull ;  this  area,  divided  by  the  length  of  diagram 
will   give   the  average  height  and   provides  a  check   for   the  meni' 
height  obtained  in  the  method   first  described. 

Items  Nas.  2GG  and  207.  The  maximum  and  minimum  drawb.i 
pull  will  be  found  by  measuring  the  diagram  after  the  test,  or  wi; 
be   registered  by  an   automat i<'  attachment. 

Items   Nos.   2«IS   to   291.      The   ])enentages   of   stroke,    at    wlii< 
cut-off,   release,  and  beginning  of  compression   take  place,  will   I 
determined    by    locating   on    each    cjird    the    |»oints   at    which    tin - 
events  occur.     This  will  be  done  by   the  same  method   throughmi 
the  entire  series  of  tests. 

The  length  of  each  indicator  card  will  be  m<'asured  and  an  avi  i 
age  obtained  for  cards  for  each  end  of  eacli  cylinder;  (he  leni;i 
of  stroke  up  to  the  time  <-u(-ofT  takes  place  will  Im-  measure<l  an' 
averaged  in  a  similar  manner.  The  jiercentage  That  this  averai: 
length  of  cut-ofl"  forms  of  the  average  length  of  <'ard.  will  be  tl' 
result  on  the  data  .sheet.  The  percentage  of  stroke  at  which  th- 
other  events  mentioned  take  place  will  be  calcidated  in  a  siinii:i 
manner. 

Items  Nos.  2t>2  to  299  and  .".OO  to  :!29.  The  points  showing  th' 
events  of  the  stroke  on  indi<ator  card  at  which  pressures  are  mens 
ured.  are  described  in  the  preceding  paragraph,  with  the  exceptioi; 
of  the  point  representing  the  initial  pre.ssure.  which  also  will  1" 
measure<l. 

The  pre.ssures  of  steam  corresponding  with  tlie  several  event.- 
of  stroke  in  cylinder,  as  .shown  by  the  indicator  card,  will  1" 
measured  by  appropriate  scale,  and  the  results  for  each  end  oi 
each  cylinder  averaged  for  each  event.  The  average  thus  obtaine'i 
will  be  corrected  feu-  the  error  of  the  .spring  tinder  the  condilion- 
and  pressure,  t.  c.  whether  under  increasing  or  decreasing  pressiue. 
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i.-ms  N<)K.  'Ml  to  .'504.  Indicator  cards  will  be  taken  from  in- 
,(  ,iior  on  stenni  cliest,  tlic  pressure  !?ivon  is  tlie  average  pressure 
.,    ili«*se  cards. 

lleins  Nos.  o.*{0  to  337.  Tlie  least  back  pre.ssure  will  bo  inea.<<- 
I  (1  in  the  same  way  a.s  the  pressures  under  Itcius  Nas.  21>2  to 
I    i,  and  the  results  averaged. 

riie  exact  location  on  the  card  of  the  point  of  least  back  pres- 

.•  will  vary  somewhat  on  different  cards  of  the  same  test,  but 
least  back  pressure   will  be   taken  without  regard  to  exact 

at  ion. 

SITMMARY   OF    AVERAGE   RESUl-TS. 

BoUcr. 

Items  Nos.  340  and  341.  The  "moist  steam  per  hour,"  Item  No. 
:    il,  Ls  the  average  water  evaporated  by  boiler  per  hour  uncorrected 

;•  moisture  in  steam,  while  "dry  steam  per  hour,''  Item  No.  341, 

.  orrected  for  moisture  by  multiplying  No.  340  by  the  "factor  <F) 
.     correction  for  quality  of  steam." 

Item    No.   34G.      The   equivalent    evaporation    from    and    at   212 

■g.,  per  lb.  of  coal  as  fired,  is  found  by  dividing  the  equivalent 
'  aporation  per  hour.  Item  No.  344,  by  the  weight  per  hour  of 
.  .al  as  fired,  Item  No.  233  -^  Item  No.  190. 

Item  No.  347.     The  equivalent  evaporation  from  and  at  212  deg. 

r  pound  of  dry  coal,  is  found  by  dividing  the  equivalent  evapor- 
liou  per  hour.  Item  No.  344,  by  the  weight  per  hour  of  dry  coal, 
;iira  No.  338. 

Item  No.  348.  The  equivalent  evaporation  per  pound  of  com- 
imstible  is  found  by  dividing  the  equivalent  evaporation  per  hour, 
iiem  No.  344,  by  the  weight  per  hour  of  combustible,  Item  No. 
SMi  -i-  Item  No.   19ft 

Item  No.  341).  The  boiler  horse-power  will  be  found  by  divid- 
ing' the  equivalent  evaporation  per  hour,  No.  344  by  34.5. 

Item  No.  350.  The  efficiency  of  the  boiler  Ls  found  by  multiply- 
ing the  equivalent  evaporation  per  pound  of  dry  coal.  No.  347,  by 

:km.8,  and  dividing  the  product  by  No.  248,  the  number  of  ther- 
mal units  in  one  pound  of  dry  coal. 

No  credit  is  given  the  boiler  for  heat  units  used  in  evaporating 
moisture  contained  in  fuel  as  fired. 

Engines. 

Items  Nos.  351  to  358.  All  indicator  cards  will  be  integrated 
twice  by  different  Computers. 

.Vfter  the  average  mean  effective  pressure  of  the  indicator  cards 
tor  each  end  of  each  cylinder  has  been  ascertained,  the  card  mast 
iH'arly  appro.ximating  the  average  will  be  selected  to  represent  the 
list.  In  case  these  cards  are  subject  to  correction,  resulting  from 
;t  <-alibratiou  of  the  indicator  spring,  the  following  method  will 
i>e  used: 

Vertical    lines   dividing   the    length   of   card    into   ten   or   twelve 

'  nual  parts  will  be  drawn.     \t  the  points  where  th&se  lines  inter- 

>t'ct  the  lines  of  the  card,  the  card  will  be  corrected    (correction 

iirves  having  been  made  for  each  spring)  ;■  if  an  increasing  pres- 

-nre,  for  the  error  of  the  spring  under  similar  conditions,  if  descend- 

ig,  in  like  manner.     A  new  card  will  be  drawn  through  the  points 

lius   located   and   the   relation  of  the   area  of   the   rectified  to   the 

I'lual  card  will  give  a  factor  which  will  be  u.sed  in  finding  the 

"irected  M.  E.  P. 

Items  Nos.  3(55  to  372.  The  indicated  hor.«e-power  is  found  by 
iHiltiplying  together  the  I.  H.  P.  constant,  the  average  revolutions 
■'•r  minute  and  the  mean  effective  pressure. 
For  the  head  end  of  right  high  pressure  cylinder,  the  indicated 
"ise-power  =  No.  ISO  X  No.  lt>8  X  No.  351. 
The  formula  for  the  other  items  will  be  similar  in  form,  wilh  the 
-iiresponding  quantities  suUstituted. 


Ilcm  No.  ;tSl.  The  dry  sleani  i>er  indicated  horse -power  per  hour 
is  found  by  dividing  (lie  <lry  sfeam  per  hour.  Item  No.  :{41.  It-ss 
the  steam  u.sed  by  calorinu-lors  or  other  iiistrumciils.  by  the  lol:il 
indirii(i-d  liors«>-|»<>\v<'r,.  Item  No.  370. 

Hem  Nil.  :t.S2.  The  P..  T.  U.  per  I.  II.-P.  per  hour  is  found  by 
inulliplying  the  dry  cwil  per  1.  II. -1'.  per  hour.  Item  No.  :VS<»,  by 
the  calorific  power  of  one  pound  of  dry  coal.  Item  No.  24S. 

Locomotive. 

Item  No.  .'58.'].  The  dynainonieter  horse-power  is  found  by  multi- 
plying together  the  D.  II.-P.  constant,  Item  No.  17'.>.  the  average 
revolutions  per  minute.  Item  No.  198,  and  the  average  draw-bar 
pull,  Item  No.  2«J5.  or  D.  II.-P.  =  No.  170  X  No.  108  X  N«).  2«'.5. 

Items  Nos.  384  to  380.  The  pounds  of  coal,  steam  and  IV  T.  U. 
per  D.  H.-P.  hour  are  found  in  the  same  manner  as  the  correspond- 
ing items  for  indicated  horse-power  hour. 

Items  No.  387  to  380.  The  number  of  f«»ot-pounds  is  found  by 
multiplying  together  the  average  drawbar  pull.  Item  No.  265,  the 
average  circumference  of  the  driving  wheels  in  feet.  Item  No.  13, 
and  the  total  revolutions.  Item  No.  197. 

Item  No.  395.  The  machine  friction  of  locomotive  in  terms  of 
horse-power,  is  the  difference  between  the  average  indicated  horse- 
power and  the  average  dj-namometer  horse-power.  This  does  not 
take  into  account  the  friction  due  to  engine  truck  and  trailing 
wh»  els  and  axles. 

Item  No.  390.  The  machine  friction  in  terms  of  pounds  mean 
effective  presisure,  for  simple  engines,  will  be  taken  as  the  machine 
friction  in  horse-power  (N6.  305),  divided  by  the  average  horse- 
power constant  and  the  average  revolutions  per  minute. 

Item  No.  307.  The  machine  friction  in  terms  of  pounds  draw- 
bar i)iill  is  the  frictional  honse-power,  No.  395.  multii»lie<l  by  3."{,0<h» 
to  convert  it  into  foot-pounds,  divided  by  the  distance  in  feet  -.cr 
minute. 

Item  No.  308.  The  machine  efficiency  of  locomotive  in  per  cent, 
will  be  taken  as  101>  times  the  ratio  of  the  I>.  II.-P.,  No.  383,  to 
the  I.  II.-P.,  No.  379. 

Item  No.  399.  Efficiency  of  locomotive  will  be  found  b->-  dividing 
the  heat  equivalent  of  one  horse-power  for  one  hour,  by  the  K.  T. 
U.  per  dynamometer  horse-power  hour.  No.  l^>M^,  shown  by  test. 
This  quantity  multiplied  by  100  will  be  the  efficiency  in  i>er  cent. 

Coal  Calorimctvr. 

The  cah>rimeter  lo  be  used  is  the  William  Thomp.son  <-alorimo(<'r 
with  some  slight  mcKlifications  to  facilitate  working  and  out))ut. 
This  calorimeter  has  been  standardized  by  testing  in  it  two  samidrs 
of  coal  which  were  previously  tested  in  ten  different  bomb  calorim- 
eters, including  a  test  in  the  bomb  calorimeter  at  the  Itureau  of 
Standards,  Washington,  !>.  C  xTie  mean  of  tliese  ten  determina- 
tions is  taken  as  representing  the  heat  units  in  these  two  coaLs, 
iind  these  coals  when  tested  in  (he  Thomp.son  calorimeter,  enable 
it  to  b<'  standardized  so  as  to  give  results  (he  same  as  the  bomu 
calorimeter.  Furthermore,  a  sufficient  amount  of  these  two  coals 
has  been  prepared  so  that  the  Thomjison  calorimeter  can  l>e  fre- 
quently checked.  It  also  provides  a  means  of  rejidy  standardiza- 
tion, in  ca.se  of  accident  to  any  of  the  parts  of  the  Thompson 
calorimeter,  or  in  cii.se  of  getting  a  new  iastrument  complete. 
Orsat  Apparutus  for  Anayl>ii.9  of  iSmokrstack  (Jaxcs. 

The  Orsat  apparatus  to  be  used  in  analysizing  the  suiokebox 
gases  has  had  its  measuring  pipette  carefully  calibrated  by  filling 
with  water  at  room  temperature,  and  then  weighing  this  water  as 
a  whole  and  in  sucx-essive  portions  corresponding  to  the  gradua- 
tions on  the  measuring  pipette.  The  necessary  corrections,  wheix' 
any  were  found  requisite,  will  be  used  in  re.tding  the  percentiges 
from  the  measin-ing  pii)ette; 


MORSE  SILENT  CHAIN. 


To  the  engineer  who  is  confronted  with  the  problem  of  ap- 
'lying  individual  motors  to  either  old  or  new  machine  tools,  or 
^ho  is  looking  for  a  compact  and  efficient  means  of  transmit- 
ing  power,  this  chain  is  invaluable.  It  is  much  more  efficient 
l>an  belting,  and  where  the  size  of  pulleys  is  limited  or  it  is 
lecessary  or  desirable  to  use  a  short  distance  between  centers 
'T  to  transmit  a  large  amoun^  of  power  it  can  be  used  where 
plting  cannot  be.  Because  of  its  noiseless  action  and  the  posi- 
ive  and  large  speed  ratios  which  can  be  obtained  it  can  often 
'e  used  to  good  advantage  in  place  of  gearing.  Those  who  have 
vatched  the  progress  of  motor-driven  machine  tools  or  who 
lave  followed  the  series  of  articles  which  have  appeared  in  this 
'aper  on  the  application  of  individual  motors  to  the  old  ma- 
hine  tools  at  the  McKees  Rocks  shops,  will  recognize  its  value 
or  such  work. 


If  can  be  tun  up  to  siieeds  of  2.000  ft.  per  minute,  can  rtin  on 
sprockets  with  as  few  as  1.3  and  as  many  as  l.^it  teeth,  has  a 
sustained  efficiency  of  nearly  99  per  cent,  is  silent  rtinning.  can 
be  used  in  the  presence  of  moisttire.  heat  or  dust,  and  does  not 
wear  the  joint  or  lengthen  from  the  laek  of  lubrication. 

Its  jonst ruction  is  dearly  .shown  on  the  a<-companying  illus- 
trations. The  joint  consists  of  two  pieces  of  hardened  tool 
steel,  so  shaped  and  arranged  that,  as  the  joint  works  while 
passing  on  and  off  the  sprockets,  on©  piece  rocks  or  rolls  on 
the  other.  Each  part  of  the  joint  is  fixed  in  opposite  ends  of 
the  links,  and  as  there  is  only  a  pure  rolling  friction  on  hard- 
ened tool  steel  surfaces  with  ample  contact  area  to  stand  the 
pressure,  there  is  no  tendency  for  the  joint  to  wear  and  cause 
the  chain  to  lengthen.  To  prevent  undue  vibration  under  high 
speeds  and  the  consequent  wear,  the  rocker  pins  of  the  high- 
speed, silent-running  chain  are  so  shaped  that  the  contact  sur- 
faces are  greatly  increased  when  the  chain  is  drawn  straight 
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EXTERIOB  APPEABANCE  OF  CHAIN. 


SII(i\VI\«i    ACTION    OK   CHAIN    ON    SPROCKETS. 
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i)etween  sprockets,  giving  a  broad  bearing  in  this  position.  The 
iwo-part  pin  used  in  the  Morse  rocker  joint  permits  of  an  un- 
broken contact  the  whole  width  of  the  chain,  less  the  outside 
links,  thus  nearly  doubling  the  length  of  the  bearing  surface 
over  a  chain  with  a  single-pin  joint. 

As  the  rocker  joint  is  subjected  only  to  rolling  friction  it 
does  not  require  lubrication,  and  the  speed  limit  is  therefore 
not  fixed  by  the  point  at  which  the  centrifugal  force  will  throw 
off  the  lubricant.  On  the  small  line  cut  showing  the  action  of 
ihe  chain  on  the  sprocket  the  link  engages  the  tooth  at  E  on 
the  driving  sprocket  and  at  I  on  the  driven  sprocKet.  The  chain 
will  run  in  either  direction.  A  paste  grease,  sufficiently  heavy 
so  that  it  will  not  be  thrown  off  at  high  speeds,  affords 
proper  lubrication  for  the  chain  in  its  contact  with  the  sprocket 
teeth  and  between  the  plates  of  the  chain  itself  As  the  pres- 
sure between  the  chain  and  the  sprocket  teeth  is  Inversely  pro- 
portional to  the  number  of  teeth  in  contact  with  the  chain,  and 
as  this  number  is  large,  the  pressure  is  small,  and  very  little 


hard  service  or  when  there  is  little  metal  around  the  shaft, 
hardened  steel  sprockets  are  furnished.  To  properly  guide  the 
chain,  special  guiding  links  are  used,  projecting  below  the  bal- 
ance of  the  chain  into  grooves  turned  in  the  sprockets.  Th'e 
holes  in  the  opposite  ends  of  the  links  are  punched  to  conform 
in  shape  to  and  securely  hold,  in  the  large  end  of  the  link  the 
rocker  pin,  and  in  the  small  end  the  seat  pin,  there  being  no 
motion  between  either  part  of  the  joint  pin  and  link.  The  out- 
side links  are  bent  laterally  so  that  the  large  end  comes  under 
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MORSE  CHAIN  APPLICATIONS. 


wear  will  take  place.  The  life  of  a  silent-chain  is  proportional 
to  the  number  of  teeth  in  the  large  sprocket,  and  since  the 
lengthening  of  the  Morse  chain  is  very  slight  it  is  possible  to 
use  very  large  sprockets  and  make  large  speed  reductions.  The 
relation  of  the  size  of  the  wheel  to  the  life  of  the  chain — and 
this  is  the  principal  feature  that  makes  it  silent — comes  from 
the  fact  that  the  chain  climbs  higher  on  the  tooth  as  it  lengthens 
and  does  not  become  inoperative  until  the  top  of  the  tooth  is 
reached.  The  height  of  the  tooth  for  a  given  pitch  is  practically 
the  same  for  all  sized  wheels,  and  it  follows  that  in  a  unit 
length  of  chain,  equal  to  the  circumference  of  any  wheel,  the 
total  lengthening  that  may  take  place  before  the  top  of  the 
tooth  is  reached  is  the  circumference  of  a  circle  whose  radius 
is  the  height  of  the  tooth.  The  amount  of  stretch,  therefore, 
that  can  take  place  per  link  in  this  unit  of  length  of  chain  is 
inversely  proportional  to  the  number  of  teeth  in  the  wheel, 
which  equals  the  number  of  links  in  the  chain.  It  is  for  this 
reason  that  with  a  chain  having  the  less  lengthening  due  to 
joint  wear  the  greater  the  number  of  teeth  that  can  be  satis- 
factorily used  in  the  large  wheel,  with  a  consequent  larger 
speed  ratio. 

The  sprocket  wheels  are  made  of  high  grade  cast  iron,  accu- 
rately cut,  and  in  use  show  little  or  no  wear.    For  exceptionally 


the  small  end  of  the  adjoining  link  to  permit  of  the  proper  en- 
gagement with  both  seat  and  rocker  pin.  The  joint  pins  are 
made  of  the  best  grade  of  tool  steel  carefully  hardened,  the 
shouldered  ends  of  the  seat  pins  being  softened  to  permit  of 
being  riveted  in  the  outside  links  or  in  washers  in  the  larger 
pitches  to  securely  hold  the  chain  together. 

This  chain  has  a  wide  range  of  applications,  from  heavy 
main  drives  direct  from  engine  or  motor  on  short  (enters,  to 
light  drives  on  machine  tools.  A  few  interesting  applications 
are  shown  on  the  accompanying  illustrations.  The  chain  is 
made  by  the  Morse  Chain  Company,  Trumansburg.  N.  Y. 


More  steam  (about  250  b.  h.  p.)  can  leak  out  through  a  1-in. 
hole  in  a  steam  pipe  at  150  lbs.  steam  pressure  than  one 
fireman  would  usually  supply  by  steady  coaling.  Leaks  in 
steam  pipes  are  apparently  insignificant,  but  they  rapidly  dis- 
sipate the  heat  generated  in  the  consumption  of  a  large  amount 
of  coal.  Uncovered  steam  pipes  also  waste  large  amounts  of 
coal.  Approximately  about  1-3  of  a  lb.  of  steam  would  be  con- 
densed by  each  square  foot  of  naked  steam  pipe  per  hour,  which 
would  mean  that  1  b.  h.  p.  is  dissipated  by  every  90  sq.  ft.  of 
naked  steam  pipe.— Pro/.  R.  C.  Carpenter  in  Povccr  and  Trans- 
mission. 
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.('tween  spro<kets.  giving  a  broad  bearing  in  this  position.  The 
wo-part  pin  used  in  the  Morse  roiker  joint  permits  of  an  un- 
.roken  coniait  the  whole  width  of  the  chain,  less  the  outside 
inks,  thus  nearly  doul)ling  the  length  of  the  bearing  surface 
:)ver  a  chain  with  a  single-pin  joint.    '■^■'\/y:'~'';^.^^' 

As  the  rocker  joint  is  subjected  only  to  rolling  fri<tion  it 
lots  not  require  Mtbrication,  and  the  speed  limit  is  therefore 
not  fixed  by  the  point  at  which  the  centrifugal  force  will  throw 
.)ff  the  lubricant.  On  the  small  line  cut  showing  the  action  of 
he  chain  on  the  sprocket  the  link  engages  the  tooth  at  E  on 
ihe  driving  sprocket  and  at  I  on  the  driven  sprocTiet.  The  chain 
will  run  in  either  direction.  A  paste  grease,  suffidently  heavy 
M>  that  it  will  not  be  thrown  off  at  high  speeds,  affonls 
proper  lubrication  for  the  chain  in  its  contact  with  the  spro<-ket 
M'cth  and  between  the  plates  of  the  chain  itself  As  the  pres- 
sure between  the  rhain  and  the  sprocket  teeth  is  Inversely  i)ro- 
portional  to  the  number  of  teeth  in  contact  with  the  chain,  and 
as  this  number  is  large,  the  pressure  is  small,  and  very  little 


hard  service  or  when  there  is  little  inetal  around  the  .<haft. 
har<len«Hl  steel  sprockets  are  ftirnished.  To  proi»erly  guide  the 
•  hain.  spe«ial  guiding  links  are  used,  projertiug  b<low  the  l»a!- 
ance  of  the  chain  into  grooves  turned  in  the  KprockHs.  Th'*' 
holes  in  the  opposite  ends  Of  the  links  are  punched  to  conform 
in  shape  to  an<l  securely  hold,  in  tin-  large  eiid  of  the  link  ihc 
roiker  pin.  and  in  the  small  end  the  seai  pin.  i here  bf ins  no 
motion  between  either  part  of  the  joint  i)in  and  Jmk.  Tlw  out- 
side links  are  bent  laterally  so  that  (he  large  emj  <t,nKys  uu<l«>r 


■ « •  II .   I'.    A  i  U  V  X^M  llHlSSOIt. 
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wear  will  take  place.  The  life  of  a  silent-chain  is  proporiional 
to  the  number  of  teeth  in  the  large  sprocket,  and  since  ihe 
lengthening  of  the  .Morse  chain  is  very  slight  it  is  |)ossible  to 
\ise  very  large  sprockets  and  make  large  speed  reductions.  The 
relation  of  the  size  of  the  wheel  to  the  life  of  the  chain — ami 
this  is  the  principal  feature  that  makes  it  silent— comes  from 
Ihe  fact  that  the  chain  climbs  higheronthe  lootli  as  it  lengthens 
and  <loes  not  become  inoperative  until  the  top  of  tlM»  tooth  is 
rea«hed.  The  height  of  the  tooth  for  a  given  pitch  is  practically 
the  same  for  all  sized  wheels,  and  it  follows  that  in  a  unit 
leuglh  of  chain,  equal  to  the  circumference  of  any  wheel,  the 
lotal  lengthening  that  may  take  piai  e  before  the  top  of  Ihe 
tooth  is  reached  is  the  circumference  of  a  circle  whose  radius 
is  the  height  of  the  tooth.  The  amount  of  stretch,  therefore, 
that  can  take  place  per  link  in  this  unit  of  length  of  (hain  is 
inversely  proportional  to  the  number  of  teeth  in  the  wheel, 
which  equals  the  number  of  links  in  the  chain.  It  is  for, this 
reason  that  with  a  chain  having  the  less  lengthening  due  •to 
joint  wear  the  greater  the  number  of  teeth  that  can  be  satis- 
factorily tis<>d  in  the  large  wheel,  with  a  « ons(>(pieiit  larger 
speed  ratio.  ■    ' 

The  sprocket  wheels  are  made  of  high  grade  i  asl  iron,  accii 
rately  cut,  and  in  use  show  little  or  no  wear.    For  exceptionally 


the  small  end  of  the  adjoining  link  to  iMiriMit  of  the  v»ro|KM-  on 
gagenient  with  Tioth  .seat  and  rocker  pin.  Thr*  joint  piii>  arc 
made  of  ihe  l)e.st  grade  of  tool  steel  carefully  hardened,  the 
shouldered  ends  of  the  seat  pins  lK»tng  snftene<i  to  jH-nnit  of 
beinff  riveted  in  the  outside  linkti  or  in  washers  inthe  larger 
pilches  to  securely  hold  the  i  hain  lo.uet her. 

This  chain  has  a  wide  range  <M'  applicatl«m.<.  from  Weavy 
main  drives  direct  from  engine  or  motor  on  sluirt  ceniers.  io 
light  drives  on  machine  tools.  A  few  inter«»stJng  applications 
are  shown  on  the  accompanying  illustrations  The  chain  is 
made  by  the  Moi^  Chain  Conii»any..  TrHinanslMirg.  X.  Y. 

.More  steam  (about  'iTi^ Ai.  h;  |k^  <*a.n  l<'aiv  out  'hfough  a  1-in 
hole  in  a  steam   pijK»  at    l."»<ilh8..  steam  pressujre  than ^^^ 

fireman  would  Usually  supply  liy  steady  loaling.  T.eaks  in 
steam  pipes  are  appar<>iiily  in>ignificani.  but  they  tapidly  dis 
sjpate  the  heat  generat«>d  in  the  consumption  of  a  large  amouni 
of  cbal.-  Uncov<»re<l  sleani  pipes,  also  waste  large  amounts  of 
coal.  .Approximately  about  1  •"■  of  a  \\y.  of  st«i<jiiu  Avoiild  be  coii- 
dens«'d  by  ea«  h  square  foot  of  naked  sii^m  jup'.'  per  hour,  which 
wouM  mean  that  1  1i.  h.  jt.  is  dissipaieil  by  every  i*0  sq.  ft.  of 
naked  steam  pipe.-^/'ro/.  /^,  ("..(V^^/^fH/rr  itt  I'turrr  a*i<l  Trana 


404 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


"tar 

8  S  9  8  $  M  §  ° 


•jgM  k«  ai  1^  V^ 


Oi 


a: 

Us 

o 

o 

o 

ITS 

H 

as 

^ 

00 

X 

II 

r. 

ikA 

^ 

.« 

« 

Ok 

I 


%) 


§  i  I  §  M  i  i  i 


/: 


:/. 


H  M  H  H  ^  8  ^  s  M  M  %T% 


fa 

o 

;?; 
o 

;:> 

o 

a 

't    « 
?    as 

?    -^ 


uoijdiunvwoo    Jamc^   9  93UT3Stc»'   uivjj^ 


< 
o 

< 

a: 


H 

I 
(M 


Q 


a  g  8  8  ?  a  ° 


X 


/. 


•r 

'/. 

•/. 

^* 

1-1 

N 

**« 

tarf 

f- 

— 

> 

/: 

« 

■v 

r. 

\j 

^ 

as 

" 

o    X. 


a: 
< 
u 

fa 
o 


o 


00 

u 

> 

S3 

r 


3 

s 


o 
Si 


» 
I 


.? 
S 


CTOBEK,   1904. 


AMEEICAN  ENGINEEK  AND  RAILROAD  JOURNAL. 


405 


HIGH  SPEED  EXPERIMENTS. 


MAMENFELD-ZOSSEN    ELECTBIC   LINE. 


An  elaborate  paper  by  Mr.  Alexander  Siemens  before  the 
iistitute  of  Electrical  Engineers  (London)  presents  valuable 
,>cords  and  statements  concerning  the  result  of  these  trials, 
'he  paper  is  too  long  to  reprint.  It  recites  the  history  of  the 
: roups  of  experiments  and  presents  purposes  and  methods  and 
lescribes  the  equipment  and  apparatus.  The  following  para- 
:raphs  constitute  an  attempt  to  describe  the  most  important 
eatures  of  the  paper. 

There  was  no  serious  difficulty  with  conducting  and  trans- 
iiitting  high  tension  current  to  the  cars  and  motors.  This 
lortion  of  the  problem  is  considered  solved.  The  permanent 
A-ay,  however,  was  not  satisfactory  at  the  highest  speeds,  due 
10  the  great  weight  of  the  cars.  The  cars  were  too  heavy  for 
economical  operation  and  the  experiments  show  the  necessity 
tor  using  stationary  transformers  and  otherwise  lightening  the 
t'lectrical  machinery,  also  for  using  very  high  voltages  wimout 
:  ransformers. 

Two  cars  are  referred  to  in  the  paper,  one  having  ueen 
equipped  by  the  Allgemeine,  Elektrizitats-Gesellschaft  and 
designated  car  "A."  The  other  was  equipped 
by  Messrs.  Siemens  &  Halske  and  designated 
rar  "S."  Most  careful,  elaborate  and  complete 
ilata  were  taken  as  to  speeds,  power,  air  re- 
sistance and  acceleration.  Regular  runs  of 
both  cars  began  October  14,  1901.  In  the 
third  series  of  experiments  car  "S"  reached 
a  speed  of  160.2  km.  per  hour  on  November 
.").  The  track  was  severely  punished  and 
the  speeds  were  afterwards  restricted  to  130 
km.  per  hour. 

To  attain  a  speed  of  100  km.  per  hour  re- 
quired a  distance  of  from  2.000  to  3,200 
meters  and  from  138  to  220  seconds,  giving 
an  average  acceleration  of  0.13  to  0.2  m.  per 
.second,  and  requiring  from  700  to  1,000  h.p. 
With  a  motor  capacity  of  3,000  h.p.  more 
rapid  acceleration  might  have  been  attained 
except  for  the  deficiencies  of  power  at  the 
generating  station.  The  experimenters  found 
the  braking  question  more  important  than 
acceleration,  because  it  concerns  the  safety 
of  the  train.  The  braking  trials,  however, 
were  not  considered  as  conclusive.  Both 
cars  had  Westinghouse  quick-acting  brakes, 
hand  brakes  and  electric  brakes  acting  by 
reversal  of  the  current  through  the  motors. 
The  "A"  car  had  in  addition  an  accumulator 
liattery,  the  current  of  which  would  be  put 
through  the  three-phase  motors.  In  Fig.  1 
is  shown  a  curve  of  speed  from  car  "A"  when 
allowed  to  drift  trom  a  speed  of  160  km.  per  hour. 

Observations  of  power  required  at  constant  speed  are  given 
in  the  following  table: 

POWER  REQUIRED  AT  CONSTANT  SPEED.       . 


was  found  that  a  cone  of  uniform  pressure  exists  in  front 
and  at  the  back  of  the  car  the  apex  of  which  was  about  3  m. 
from  the  car.  It  will  be  necessary  to  wait  for  further  experi- 
ments to  obtain  a  definite  formula  for  the  air  resistance.    Fig. 

2  records  the  traction  resistance  of  a  car  weighing  83  tons,  the 
air  resistance  of  a  surface  of  9  sq.  m.  and  the  horse-power  re- 
quired on  a  level  with  no  wind.  From  these  curves  the  mechanical 
friction  may  be  obtained  by  subtraction.  These  curves  show 
how   important  air  resistance  becomes  at  high   speeds.     Fig. 

3  illustrates  the  form  determined  upon  for  the  car  fronts. 
Figs.  4,  5  and  6  give  data  as  to  power  required  with  and  with- 
out trailers.    Turning  moments  were  measured  directly  from 
the  motors,  and  the  results  of  a  run   made  November   8  on 
car  "A"  are  given  in  Fig.  7. 

The  experiment  to  show  the  possibility  of  using  motors  with 
high  tension  currents  are  considered  to  have  demonstrated  the 
feasibility  of  employing  three-phase  currents  of  10,000  volts 
without  transformers. 

The  complete  paper  must  be  consulted  by  readers  who  de- 
sire to  study  the  results  in  detail. 


riG.    62.— lO-FT.    DOitlXG     mux. — J.    MOBTOX    POOLE    CX)MPANY. 


MACHINE  TOOL  PROGRESS. 
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Air   resistance   was   most   carefully   studied   by   moans    of 
iir  tubes  and  water  gauges.     By  a  process  of  exploration  it 


A  powerful  driving  mechanism  arranged  to  furnish  several 
different  table  speeds,  and  a  geared  variable-speed  feeding 
mechanism  are  features  of  the  boring  mills  made  by  the  J. 
Morton  Poole  Company,  of  Wilmington,  Del.  These  machines 
are  designed  for  the  use  of  high-speed  tool  steels,  and  can  be 
arranged  for  either  a  motor  or  a  belt  drive. 

Fig.  62  shows  one  of  their  10-ft.  motor-driven  boring  mills. 
The  table  rests  upon  a  wide  flat  annular  bearing  near  its  outer 
edge  which  is  automatically  lubricated  by  rollers  located  in 
pockets  and  held  against  the  bearing  by  springs.  It  is  driven 
by  a  powerful  "Hindley"  worm  wheel  which  is  mounted  on  the 
spindle  between  the  upper  and  lower  bearing  and  runs  in  an 
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oil  chamber.     Placing  the  worm  wheel  on,  the  spindle  in  this 
way  enables  the  operator  to  elevate  the  table  from  its  outer 
bearings  and  take  the  thrust  on  the  spindle  step  bearing  with- 
out destroying  the  alignment  of  the  worm  and  wheel. 
Fig.   63  shows   the   arrangement   of  the  worm   gearing  and 


KIC.    (53. r>RIVI.\<i     MKtHA.MSM. 


FIG.    64. — FEKF)    (;E.\RS. 

driving  mechanism.  With  a  motor  drive  the  speed  cone  is  re- 
placed by  a  motor.  Gears  G  and  H  are  keyed  to  the  back  gear 
shaft  and  drive  the  loose  friction  gears  A  and  E.  The  chain 
sprocket  T  runs  loose  on  the  back  gear  shaft  and  carries  the 
pinion  L,  which  drives  the  back  gears   U,  S  and  R,  the  latter 


running  loose  on  the  shaft.    The  chain  sprocket' can  drive  tli 
back  gear  shaft  dired,  by  operating  the  friction  clutch  betweej 
G  and  T,  or  a  back  gear  ratio  of  8  to  1  can  be  obtained  by  en 
gaging  the  clutch  O,  which  is  keyed  to  the  shaft  with  the  hul 
of  gear  R.    This  arrangement  of  gearing  furnishes  four  speed 
with  back  gear  ratios  of  12,  36,  95  and  285  to  1.    If  the  machin' 
is  belt  driven  and  a  three-step  cone  pulley  and  a  two-speed  fri( 
tion  countershaft  are  used,  24  table  speeds  are  available  ami 
either  series  of  eight  speeds  can  be  obtained  without  shift int 
the  belt  or  stopping  the  machine.    Speed  changes  are  made  b;. 
means  of  the  hand  wheel  and  a  lever  at  the  right  side  of  th' 
machine. 

The  feed  box  with  the  cap  removed  is  shown  in  Fig.  64.  On 
each  end  of  the  main  worm  shaft  is  a  feed  worm,  B,  driving 
the  worm  wheel  C,  which  is  keyed  to  the  pinion  D  running 
loose  on  the  shaft.  Gear  F  is  also  loose  on  the  shaft  and  i.« 
driven  from  D  through  gears  I  and  J  which  run  loose  on  thf 
other  shaft  and  give  a  feed  back  gear  of  8  to  1.  Either  D  or 
F  can  be  engaged  with  the  shaft  by  means  of  a  sliding  key 
operated  by  the  lever  B'.  Gears  K,  M,  N  and  P  are  keyed  to  the 
Ehaft  and  drive  the  four  loose  gears  Q,  V,  W  apd  X,  any  on« 
of  which  or  the  rapid  traversing  spiral  gear  Y  can  be  engage<i 
with  the  shaft  by  the  lever  C,  which  operates  a  sliding  key  on 
the  shaft.     If  the  machine  is  operated  by  a  belt-drive,  spiral 
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gear  Y  is  driven  through  gear  Z  and  the  shaft  A'  by  a  pulley 
and  gears  placed  on  the  outside  of  the  feed  box.  When  motor 
driven  the  pulley  and  gears  are  removed  and  the  shaft  which 
extends  through  the  feed  box  and  into  the  bed  is  driven  from 
the  main  drive  back  shaft  by  a  silent  chain.  The  various  com 
binations  of  gears  furnish  8  feeds  ranging  from  1-64  to  %  in., 
and  also  a  quick  traverse  of  the  erossheads  in  and  out  and  of 
the  tool  bars  up  and  down  at  a  rate  of  8  or  13  ft.  per  minute. 
The  feeds  can  be  changed  without  stepping  the  mill  and  it  is 
impossible  to  throw  the  traverse  and  power  feeds  in  at  the 
same  time.  The  feeds  and  the  traverse  of  the  erossheads  are 
controlled  by  the  two  hand  wheels  on  the  gear  boxes  at  each 
end  of  the  crossrail.  The  two  heads  are  entirely  independent. 
A  lever  in  front  of  the  right  hand  upright  controls  a  friction 
clutch  for  elevating  and  lowering  the  crossrail  which  travels 
at  a  rate  of  4  to  7  ft.  per  minute. 


While  we  need  about  10  2-3  lbs.  of  air  per  pound  of  combustible 
carbon  and  should  have,  to  insure  safety,  probably  15  lbs.,  we 
usually  find  25  to  30  lbs.  have  passed  through  our  furnace. 
The  economic  result  of  this  large  supply  is  to  increase  the 
amount  of  heat  wasted  in  the  chimney  from  a  minimum  of  S 
to  12  per  cent,  to  an  amount  averaging  frequently  25  to  30  per 
cent.  The  wastes  due  to  an  excessive  supply  of  air  can  be 
largely  reduced  by  good  firing  and  by  use  of  proper  appliances. 
— Prof.  R.  C.  Carpenter  in  Power  and  Transmission. 
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CiiicAfiO,  Rock  Island  &  Pacific  Railway. 


absence  of  such  conveniences  in  either  forge  or  machine  shops 
The  slietch  speaks  for  itself.  The  crane  costs  nothing  and  will 
carry  a  load  of  1,500  lbs.    It  is  used  at  the  Atlanta  shops  of  the 

Southern  Railway,  the  drawing  having  been  furnished  by  Mr. 

At  the  Moline  shops  of  the  Chicago,  Rock  Island  &  Pacific      S.  S.  Riegel,  chief  draftsman.    These  cranes  are  supplied  with 
Railway  a  pneumatic  staybolt  breaker  is  in  very  satisfactory       both  air  and  chain  hoists. 
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use.  It  breaks  one  and  often  two  or  three  stay  bolts  with  one 
blow.  This  device  can  be  easily  constructed  by  any  tool  room 
force,  and  it  offers  marked  advantage  over  the  usual  sledge-and- 
laborers  method. 

A  heavy,  single-action  plunger  7  ins.  in  diameter  strikes  the 
1%-in.  octagon  steel  cutter  bar,  which  is  placed  against  the 
staybolt.  A  4-in.  pipe  constitutes  the  return,  or  pull-back, 
cylinder,  the  control  being  by  means  of  a  4-way  cock,  the  cast- 
ing of  which  forms  the  connection  between  the  two  cylinders. 
The  cylinders  re^t  upon  rollers  on  a  5-in.  by  IVi-in.  bar,  the 
right  hand  end  of  which  is  secured  to  the  firebox.  This  bar  has 
55  1-in.  holes  at  4-in.  centres,  and  a  pin  is  passed  through  it  at 
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THE  WESTINGHOUSE  AUTOMATIC  AIR    AND  STEAM 

COUPLER. 


INEXPENSIVE    FORGE    SHOP    CRANE. 

the  proper  location  for  a  resistance  to  the  cylinder  against  the. 
blow  of  the  ram.  The  engravings  show  a  longitudinal  section 
and  plan  and  details  of  the  4-way  cock. 


AN  INEXPENSIVE  FORGE  SHOP  CRANE. 


In  view  of  the  fact  that  a  crane  such  as  the  one  shown  in 
this  engraving  may  be  made  from  scrap  material  which  is  to 
be  found  in  any  railroad  shop  plant,  there  is  no  excuse  for  the 


The  objects  iu  view  of  a  device  to  do  away  with  the  common 
method  of  hand  clamping  of  inter-car  hose  connections  were 
threefold.  The  question  of  the  safety  of  the  railroad  employe 
was  regarded  as  of  first  importance.  Despite  the  adoption  of 
the  automatic  car  coupler,  railroad  employes  engaged  in  mak- 
ing up  and  distributing  trains  were  still  exposed  to  a  very 
serious  danger  in  this  hose  coupling,  the  platforms,  safety 
chains  and  hand  brake  rods  impeding  escape  from  between  the 
vestibuled  cars  of  passenger  trains  in  case  of  a  premature 
starting  signal  to  the  engineer,  and  the  great  length  of  freight 
trains,  with  only  a  few  men  to  attend  to  coupling  and  confu- 
sion of  authority  in  starting,  making  freight  hand  hose  coup- 
ling especially  dangerous  work.  Instances  of  scalding  as  a  re- 
sult of  the  unexpected  uncoupling  of  a  hand  steam  connection 
while  being  tightened  were  not  infrequent,  and  inconveniences 
in  handling  hot  steam  connections  were  a  still  further  element 
of  danger  and  delay.  These  features  of  hand  coupling  were  not 
without  their  bearing  on  the  financial  reports  of  the  big  rail- 
road companies.  It  is  self  evident  that  automatic  hose  coup- 
lings which  have  withstood  the  severest  durability  tests  en- 
tirely eliminate  all  elements  of  danger.  The  Westinghoute 
device,  placed  in  a  special  machine  arranged  to  couple  and  un- 
couple a  set  twenty-six  times  a  minute  for  ten  hours  a  day, 
showed  the  first  signs  of  weakening  only  after  64,000  coup- 
lings— an  equivalent  of  about  twenty  years'  actual  service — 
had  been  effected. 

Time  economy  was  the  second  and  no  less  important  object  in 
view,  and  the  records  of  several  years'  operation  on  a  number 
of  the  best  known  American  railroads  indicate  that  the  op- 
portunities for  improvement  of  schedule  by  the  completion  of 
the  equipment  of  automatic  coupling  had  not  been  underesti- 
mated. The  Long  Island  Railroad,  which  has  equipped  its  en- 
tire passenger  rolling  stock,  565  cars  and  170  locomotives,  with 
the  modern  device,  has  found  that  congestion  at  terminal  sta- 
tions has  easily  been  avoided  since  its  adoption.  The  New 
York  Central  Railroad,  which  operates  its  entire  Putnam  Divi- 
sion, consisting  of  84  cars,  with  this  automatic  hose  coupling, 
has  found  a  great  saving  of  time  in  making  up  trains.  The 
Missouri  Pacific,  which  has  adopted  the  automatic  coupling  for 
its  entire  suburban  service  out  of  St.  I.K)uis,  after  very  com- 
plete trial,  has  found  it  to  be  a  factor  of  considerable  value  in 
the  maintenance  of  a  heavy  short  haul  schedule.  The  Texas 
Midland,  which  has  equipped  its  entire  passenger  service  with 
it,  the  Pennsylvania,  which  has  used  it  on  the  Middle  Division 
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between  Harrisburg  an(J  Altoona,  the  Boston  &  Maine  and  the 
Qtieen  &  Crescent  roads  report  equally  satisfactory  results. 

The  New  York  Central  Railroad  has  estimated  that  the  cost 
of  hose  under  the  old  method  was  230  per  cent,  of  that  under  the 
new.  It  has  been  estimated,  after  careful  compilation  of  re- 
ports as  to  the  length  of  service  of  hose  removed  from  the  cars 
on  one  big  railroad  system  during  1903,  that  the  average  life 
of  hose,  when  uninjured  by  accident  or  careless  treatment, 
was  about  35  months  for  the  best 
grades  and  from  20  to  25  months  for 
the  cheaper  grades.  The  monthly  in- 
spection reports  of  the  same  road, 
however,  showed  that  only  60  per  cent, 
of  the  hose  removed  had  liecome  por- 
ous, as  an  indication  that  it  had  run 
its  full  service,  the  other  40  per  cent, 
having  been  burned,  cut,  chafed,  or 
strained  or  torn  at  the  nipple,  as  a  re- 
sult of  carelessness  in  coupling  or  un- 
coupling or  in  permitting  the  hose  to 
dangle  along  the  tracks,  or  as  a  result 
of  exigencies  or  service  or  accidents 
in  which  cars  were  pulled  apart  before 

the  hand  hose  connections  had  been  uncoupled.  The  Westing- 
house  automatic  hose  couplings,  which  will  operate  perfectly 
on  a  20-degree  curve  with  4-in.  variation  in  the  height  of 
cars,  give  positive  assurance  that  the  couplings  are  at  all  times 
perfectly  made,  without  the  slightest  friction  or  pull  on  the 
hose  connections,  and  are  at  the  same  time  so  constructed  that 
the  uncoupling,  which""  is  always  automatic,  will  positively  be 
effected  without  strain  of  any  kind  on  the  apparatus,  should 
the.  train  be  parted  by  accident,  the  air  brakes  being  thus  auto- 
matically applied. 

The  Westinghouse  automatic  hose  couplings,  as  exhibited  at 
the  St.  Louis  Fair,  are  interchangeable,  with  no  rights  or  lefts. 
Tlie  coupling  head,  which  is  of  malleable  iron  having  V  and 
wedge  shaped  guides  projecting  toward  the  front  and  an  out- 
wardly bent  spring  ffrjnly  riveted  to  the  back,  is  supported  by 
the  coupling*'spring  resting  in  the  slotted  buffer  hanger,  the 
hanger  being  bolted  to  a  cast  steel  bracket  riveted  to  the  draw- 
bar. It  is  hel(i.4n  proper  position  by  a  chain  attached  to  the 
draw  bar  knuckle  pin,  and  will  adapt  itself  in  coupling  to  dif- 


has  been  fully  compressed.  The  coupling  heads,  which  ar 
alike  for  passenger  and  freight  service  except  in  the  numb* 
of  gasket  openings  in  the  face,  are  so  modeled  that  the  pos 
tive  engagement  of  the  connections  is  effected  without  fri« 
tion  or  wear  on  the  gaskets,  the  gaskets  being  placed  in  hole 
in  the  coupling  face  connected  to  the  pipe  terminals  by  shor 
hose.  In  designing  the  automatic  hose  coupling  the  import 
ance  of  an   interchange  arrangement   by   which   it   could   \,- 
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ferences  in  height  of  cars  or  angles  of  contact  which  would  not 
permit  the  operation  of  the  automatic  car  coupler  itself.  The 
slotted  buffer  hanger  consists  of  a  malleable  Iron  frame  embody- 
ing a  spring  seat  and  a  cup  shaped  buffing  piece  pivoted  from 
the  upper  part  of  the  hanger,  a  volute  spring  holding  the  buff- 
ing piece  forward  to  furnish  a  yielding  resistance  for  the 
head  during  the  coupling,  the  car  coupler  itself  checking  the 
Impaft  before  the  buffer  spring  of  the  automatic  hose  coup!in& 


SIDK  EI.KVATIO.N. PASSKMiEB  EQUIPMENT. 

adapted  for  use  in  connection  with  the  old  hand  couplings  wa.s 
not  overlooked,  and  proper  provision  has  been  made  for  at 
(omplishing  this  purpose  in  a  number  of  different  ways,  the 
difference  being  in  the  fittings  of  the  lower  end  of  the  hose 
from  the  pipe  terminals  and  in  the  attachments  to  the  coui)ling 
face.  Interchange  with  cars  equipped  with  hand  couplings  is 
effected  in  little  more  than  the  time  necessary  for  the  usual 
hand  couplings  under  the  old  method.  The  accompanying  en- 
gravings illustrate  the  passenger  equipment  coupler,  the  freight 
device  being  somewhat  simpler. 


NEW  WORKS  OF  WEIR  FROG  COMPANY. 


The  Weir  Frog  Company,  of  Cincinnati,  have  completed  their 
new  works  in  Norwood,  a  suburb  of  Cincinnati,  and  located  on 
the  Baltimore  &  Ohio,  the  Pennsylvania  Lines  and  the  tracks 
of  the  Cincinnati  Traction  Company,  thus  having  exceptionally 
good  shipping  facilities.  The  plant  was  designed  by  Bert  Bald- 
win &  Company,  architects  and  engineers. 

The  plant  consists  of  a  main  shop  and  two  smaller  building*^, 
interior  views  of  which  are  shown  in  engraving.  The  main  shop 
is  622  ft.  long  by  125  ft.  wide,  and  gives  83,000  sq.  ft.  of  floor  area 
in  a  single  story  building.  It  has  a  main  aisle  61  ft.  2  ins.  wide 
and  two  31-ft.  bays.  Steel  roof  trusses  on  steel  columns  support 
the  roof.  Natural  lighting  is  provided  by  side  windows  set 
about  6  ft^  above  the  noon  and  by  four  skylights  in  the  roof 
itself,  in  addition  to  the  side  windows  in  the  main  roof.  Heat- 
ing apparatus  was  furnished  by  the  American  Blower  Company 
and  the  Webster  vacuum  system,  using  exhaust  steam  from  the 
shop  engines.  The  erecting  and  main  machine  floors  are  of  con- 
crete and  cement,  occupying  260  ft.  by  125  ft.,  situated  just  be- 
yond the  tool  room  and  template  storage  room,  which  are  first 
entered  after  leaving  the  office  building.  The  60-ft.  span  is 
served  by  two  Case  Manufacturing  Company  electric  cranes,  one 
used  chiefly  to  unload  cars  and  the  other  to  handle  material 
from  the  stock  department.  On  this  floor  are  the  planers, 
straightening  machines  and  special  machinery.  Beyond  the 
erecting  floor  is  the  stock  department,  where  all  material  taken 
into  the  shop  is  stored.  This  end  of  the  building  is  entered  by 
a  track  holding  10  cars  and  depressed  to  unload  material  direct- 
ly upon  the  shop  floor.  This  department  is  60  ft.  by  400  ft.,  and 
is  enclosed  by  a  fence.  All  heavy  material,  such  as  rails,  plates 
and  bars,  is  piled  on  the  floor;  small  supplies,  such  as  rivets, 
bolts  and  nuts,  being  kept  in  bins.  On  the  south  side  of  the 
main  building  is  the  forge  department,  equipped  with  forging 
machines,  presses,  hammers,  heating  furnaces  and  smith  fires. 
Opposite  the  forge  department,  on  the  north  side,  are  located 
special  tools  for  bending,  curving  and  drilling  rails. 

The  power  plant  consists  of  a  500  h.p.  Brown  automatic  com- 
pound engine,  built  by  I.  4.  E.  Greenwald  Co..  Cincinnati,  direct 
connected  to  a  300-lcir.  ■•llock  220-volt  generator.     Except  a 
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few  small  machines  taking  power  from  a  motor-driven  shaft, 
every  machine  in  the  shop  has  an  individual  motor.  An  Inger- 
soU-Sergeant  air  compressor  furnishes  power,  for  the  riveters 
and  for  pumping  water.  An  8-in.  320-ft.  artesian  well  supplies 
all  the  water  used  for  boilers  and  other  purposes.  It  is  pumped 
by  compressed  air  and  stored  in  a  20,000-gal.  tank,  elevated  60 
ft.  above  the  ground.  The  floors  of  the  boiler  and  filter  room 
are  10  ft.  below  the  level  of  the  engine  room  and  about  8  ft. 
below  the  grade  level  of  the  surrounding  ground.  Coal  is  re- 
ceived in  hopper  cars  and  dumped  directly  on  the  floor  of  the 
boiler  room.  Steam  is  supplied  by  four  250  h.p.  Stirling  boilers, 
equipped  with  American  stokers.  The  well  water  is  softened 
and  filtered  by  the  We-Fu-Go  process,  and  is  heated  in  a  Web- 
ster exhaust  steam  heater. 

At  the  end  of  the  main  shop  building  are  two  2-story  brick 
buildings  40  ft.  by  60  ft.  One  is  used  for  the  general  oflSces 
and  drafting  %-oom  and  the  other  provides,  on  the  first  floor,  for 
the  workmen's  wash  and  locker  rooms,  and  on  the  second  floor 
for  the  pattern  shop  and  storage.  Elach  of  these  buildings  con- 
nects with  the  main  shop  by  covered  passageways. 

With  this  fine  new  plant  the  company  is  admirably  equipped 
to  deal  with  its  constantly  increasing  business. 


BOOKS  AND  PAMPHLETS. 

Air  Brake  Tests.  Compiled  and  Published  by  the  Westinshovuse 
Air  Brake  Company.  In  connet-tion  with  its  exhibit  of  braking 
appliances  at  the  Louisiana  I'urchase  Exposition,  1!)04. 
This  handsomely  bound  book  of  32if  pages  (5  by  7  ins.  in  size) 
contaias  the  history  of  the  air  brake  in  the  United  States  as 
marked  into  periods  of  development  by  the  series  of  well  known 
brake  trials  which  indicate  the  important  turning  points  of  im- 
provement. It  is  therefore  the  most  valuable  and  important  work 
which  has  thus  far  appeared  in  connection  with  this  subject.  The 
scope  of  the  book  is  indicated  by  the  chapters,  which  are  follows : 
(irowth  of  Car  Braking,  Galton-Westingliouse  Tests,  Paris  and 
Lyons  Railway  Tests,  The  Burlington  Brake  Trials.  Westinghoiii^e 
Freight  Train  Trials,  Karner  Trials,  Sang  Hollow  Tests,  Shii)- 
road  Tests,  Nashville  Locomotive  Brake  Tests,  Absecou  Tests, 
Atsion  Tests.  Each  of  these  chapters  represents  an  investigation 
for  a  specific  purpo.se  and  each  has  marked  a  turning  j»oin(  in  the 
advancement  of  the  art  of  braking.  Some  of  the  test  re«-urds  have 
been  published  previously  and  some  have  n<»t.  Imt  not  even  the 
mo.st  assiduous  collector  of  air  brake  data  has  had  all  the  facts 
which  are  recorded  in  this  book.  It  is  put  in  very  convenient 
form  and  those  who  carry  responsibilities  of  any  kind  in  connec- 
tion with  train  operation  will  need  to  study  the  book  and  keep  it  at 
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holwf-eii  llarrisldnj;;  am|  Altocma,  ilic  I'.dsion  &  Maiiu-  and  ihr 
tiiri"  n  &  Crcsi  ciii   roads  i«'poi(  rqnally  sal  istu<l'>iy   results. 

Dif  N<'\v   ymk  CfMiral   Huilroad  has  (stimati  (I  that   the  lost 
«>r  luwsr  iinih'r  tho  old  iiitMliod  was  l*:'**  piM*  <f'ni.  of  that  >iud«  1  ilu- 
IK  \v.      it    lias  h»'»'n  ♦:stiniat»'d.  afler  randul  <  oni|)iiatioii   ol    re- 
ports as  to  tlM»  IhiijjiIi  of  sfivitc-  of  liosc  ifinovcd  from  th*-  tars 
on  our  liiK  railroad  system  (hiring   I'."';;.  t!iat  Hit'  av»'iaK'  liU* 
of    host',    whin    uiiinjiind    hy    airidcnt    of    cart'lcss    llfalllH'nt. 
was     ;tl>oiit     3{>  >°nioitihs     for     the     ln'st 
i:radfs  ami    from    L'o   to   '27>   months   for 
ihf   rlxapcr    grades.    TIih   monthly    in- 
>P  (lion     ifpoils    of    the    saiiif     loiid. 
tio\VHV«T,  sho\vet]  that  only  ti"  pfi   ifiii. 
otVthe.li,QSe..rt'ni«v>'d  had  1m'<  (tine  por- 
ous, as  an    ii)di<-a(.ion   that    it    had    run 
its   full   si-rvir-.   ihf  otln-r  -t"   i)»'r  ti-iH. 
having    iM-eti    lnirn«Mi.    cut,    «haf»'d,    or 
^trainfil  or  lorn  at   ih»-  ntpplc.  as  a  re- 
sult  of  carelfs^ini'ss  in  roiiplinc  or  iin- 
loiipiini:  or  in   ptrmiiting  ilii'  hose  10  '^'' 

dan>;lt'  aloiis"  thr  tracks,  or  as  a  result 
of  •'\i;;f'n<-iesl  or  S6rvi«'e  or  aicidonts 
in  wlii<  h  lars  won-  pulled  apafi  1m  fori- 

the  hand  hos*-  ««)nm'rtious  had  heen  nncoiipltd.  Tiu-  Wt-stinj;- 
liDUse  aiitomatii  hose  •oiiplinys.  whieh  will  oiM-rate  perl'ei-tlv 
on  a  !'•' degrtv  <-urv»'  wirh  4-in.  variation  in  the  heiu;ht  of 
lars.  jjive  poHitive  assnraine  that  tiie  roii|)lini's  are  at  all  times 
(•erfectiy  made,  without  the  slightest  fritiion  or  piiil  «»n  Uip 
hose  1  onnettions,  and  are  at  the  same  time  so  consiructed  tiiat 
'he  iitK  (tiipiinK,  whith'is  always  automatic,  will  jiositivcly  ln^ 
•  'tTecttpilwithotit  strain  of  any  Kind  oir  lh<;  apparatus,  should 
the  train  he  ])arfed  iiy  aiiident,  the  ait  lirakes  heinii  thus  auto 
matirally  applied. 

The  Westinghoiise  atitomalic  hose  conidiiigs.  as  exliihited  at 
ilie  Si,  Louis.  Fair,  are  int«'r«  hangr-ahle,  with  no  ri.nlits  or  lefts. 
The  coiiplinii  head,  which  is  of  mallealde  iron  having  V  ami 
wettge  s^haped  uuiiles  projiciiug  toward  the  front  ami  an  out- 
wardly iient  sprint?  firmly  riveted  to  the  hack,  is  supported  by 
the  coupling' sprin.g  resting  in  ihe  slotted  Iniffer  hanger,  the 
hangei  hcing  iMdied  to  a  cast  steel  hrai  ket  riveted  lo  thedraw- 
liar.  it  is  hel4.iii  projter  position  hy  a  chain  attadietl  to  the 
dtaw  liar  kiunkle  pin,  and  will  adapt  ilself  in  coupling  to  dif- 


lias  hei'ii  fully  coniprossod.  The  coupling  heads,  which  ai 
alike  l(M  passenger  ami  freight  service  except  in  the  irtimh. 
of  gasket  openings  in  ilit;  face,  are  »so  nmdeled  that,  the  \u>~ 
tive  engagement  of  the  connections  is  effected  without  fr; 
tion  nv  wear  on  the  gaskets,  the  gaskets  being  placed  in  Ihih 
in  the  coupling  face  connecij'd  to  the  pipe  terminals  by  shn; 
liose.  In  designing  the  automatic  hose  i-oupling  the  jtn[Kii 
aiice   of   all    interchange   arrangement   by    wliicli    it    could    1 
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f.  r.  II.  .  s  in  height  of  tars  or  angle's  of  ertntaet  whiih  would  not 
permii  ihe  opei-ati(ui  <tf  the  aiiiomaiic  car  «oupler  ilself.  The 
.-^lotted  IxilTer  hanger  consists  of  a  malleable  iron  frame  embody- 
ini;  a  spring  seat  aud  a  tup  shaped  buthng  piece  pivoted  fnun 
•he  iip|i -r  part  of  the  hanger,  a  volute  spring  holding  the  bu£f- 
inij  |)ie<  o  forward  to  furnish  a  yielding  lesistan-e  for  tin- 
head  diiring  the  «  oupliiiK,  the  ear  «<»upler  itself  checking  the 
im|»a«  t  1m  fore  the  buffer  spring  of  tlie  automatic  hose  coupons 
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adapud  f(»r  use  in  ronneciion  with  the  old  liand  couplings  \\a 
m>t    overlooked,   and    proper  jjiovision    has   been    made   for  a' 
1  uiiiplishing   this   purpose    in   a   number  of  different    ways,   ih 
ilitfeieiice  being   in   the  fittings  of  the  lower  end  of  the  ho^. 
from  the  pii)e  terminals  and  in  the  attachments  to  the  coupliiu 
face.      lnter<hange  with   cars  equipped   with   hand  couplings   ; 
effecied   in   little  mon*^  than  tin-  time  neeessary   for  the  ii.sii;. 
hatid  cou|>lings  under  the  old  method.    Tlie  accompanying  en 
i^ravings  illustrate  the  passenger  equipment  coupler,  the  fieiglr 
devici'  being  .somewhat  simpler. 


NEW  WORKS  OF  WEIR  FROG  COMPANY. 


The  Weir  Frog  Company,  of  (.'incinnai  i.  have  completed  theil- 
new  works  in  Norwood,  a  suburb  of  Cincinnati,  and  localeiiOn 
ilie   Malliinore  &  Ohio,  the   Pennsylvania   Lines  and   the  tra<  iv 
of  the  Cincinnati  Traciion  Cr)mpany.  thus  having  except ionall.v 
good  shipping  facilities.     The  |)Iani   was  designeii  by  |{eri   Uald 
win  ii  Company.  ar<hiiects  and  engineers. 

The  platii  consists  of  a  main  shop  and  two  smaller  buildim> 
interior  vi«  ws  of  which  are  shown  in  tiigraving.  Th»'  main  shop. 
is  yVl'l  ft    long  by  IlT)  ft.  wid<'.  and  ^ives  ^;{.||Oo  sq.  ft.  of  lloor  arc;i 
in  a  single  story  building.     It  has  a  main  aisle  f.l  ft.  li  ins.  will* 
and  I  wo  :il  ft.  bays.    Steel  roof  trusses  on  steel  columns  suppoi'C     • 
the   roof.     Natural    lighting   is  provided   by   side   windows  se^...' 
about  »;  ft,  above  the  liooi:  and  by  four  skylights  in   the  ro«»f ;-;. 
itself,  in  adtlilion  to  the  side  win<lows  in  the  main  roof.     Ileat*    "' 
ing  apparatus  was  furnished  by  the  American  lilower  Comitan.^ 
and  the  Webster  vacuum  system,  tis'.ng  exhaust  steam  from  tlto.. 
shiqi  engines.    The  erecting  ami  main  machine  fhK>rs  are  of  con 
cieie  aitd  cement,  occupying  lit.ii  ft.  by  ]2r»  ft.,  situated  jusi  lie 
yond  the  tool  room  and  template  storage  room,  wlii<  h  are  fits' 
iiiieied   after   leaving  the  office  building.     The   (lUft.   span    is-- 
served  by  two  Case  .Manufacturing  Company  electric  cranes,  one 
used  chiefly   to.  unload   cars  and  the  other  to  handle   materia; 
from    (he   sio(k    rieparlment.      On    this    floor    are    the    plamM> 
straightening   machines   and    special    nuichiiiery.      Jtoyond    tli< 
erecting  floor  is  the  slot  k  department,  where  all  n»aterial  taken 
into  the  shop  is  stored.    This  end  of  the  building  is  entered  l».v  . 
a  tra<di  holding  1"  cars  and  depressed  to  unload  maU-rial  dire«*t-.'..-- 
ly  upon  the  shop  floor.    Tiiis  department  is  «;ii  ft.  by  400  ft,,  and    ; 
is  enclosed  by  a  fence.     All  lieavy  material,  such  as  rails.  plate< 
and  bars,  is  piled  on  the  floor:  small  supplies,  such  as  riveLs,  . 
bolts  ami   nuts,  being  kept    in   bins.     On   the  south   side  of  th«^    , 
main  Imilding  is  the  forge  department,  ecpiipped  with  forgiiiK.'- 
madiines,  presses,  hammers,  heating  furnaces  and  smith  flreS;.,  .• 
0|>posiie  the  forge  department,  on  tlie  north  side,  are  located-v 
spe«  ial  fools  for  bending,  curving  and  drilling  rails. 

The  p<iwer  plant  ( (tnaists  of  a  Titio  h.p.  IJrowii  automatic  coui 
pound  engine,  built  by  I.  A.  K.  Greenwald  Co.,  Clminnali,  tliret  t 
conne<(ed   to  a  :{oo  kw.  •nllo.  k   L'20-volt  generator.     Exi  epl  a 
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tew  sjinali  niacfiincs  taking  power  iroin  a  molor-driveii  shaft, 
every  luatliiiw  in  the  slioi)  has  an  individual  motor.  An  Inger- 
soll-StM'gtaut  air  coniprossor  fiirnishos  power  lor  the  riveters 
and  for  pumping  water.  An  .S-in.  o20-tt.  artesian  well  supplies 
ail  tire  waur  used  tor  boilers  and  other  purposes.  It  is  pumped 
liy  compressed  air  aii<l  stored  in  a  2o,0nti.gal.  tank,  elevated  (Jo 
it.  above  tilt'  ground.  The  floors  of  the  boiler  and  filter  room 
ar<>  10  ft.  lu'low  the  level  of  the  engine  room  and  about  8  ft. 
Iu'low  the  gra<l«'  b'vel  of  the  surrounding  giound.  Coal  is  re- 
ceived in  hoi)per  cars  and  dtimped  directly  on  the  floor  of  the 
lioiler  room.  Steam  is  supplied  by  four  -'>()  h.]).  Stirling  boilers. 
»M|uipped  with  American  stokers.  The  well  water  is  softened 
and  filtered  l»y  the  Wc-Ku-tJo  process,  and  i&  heat^  iu  a  Web- 
ster exhaust  steam  heater.  -:'•;  ■:'"■>/'  '    ^'  "'V  ^' 

At  the  fiid  of  the  nuiiii  shoji  building  are  two  I'-story  briek 
Ituildings  40  ft.  by  •'•O  ft.  One  is  used  for  the  general  offices 
and  drafting »ioom  and  the  other  provirles.  on  the  first  floor,  for 
the  woiUnu'irs  wasli  and  lixkei-  rooms,  and  on  Hie  second  floor 
lor  the  pattern  shop  and  storage.  Each  of  these  btiildings  con- 
nects with  the  main  shoj)  by  covered  passageways. 

Witli  this  fine  new  plant  the  company  is  admirably  equipped 
to  deal  with  its  constauilyincreasmg  business. 


B00K5  AND  PAMPHLETS. 

.Vir    r.r.jkv  Ti'sts.:     CuUiidled   and    I'ubli.shed   by.  the  AVesliii,uh.»n.'<.' 

.\ir  I'.r.ike  Ceniicuiy.     In  coiiiiection  with  its  exhibil  ,,i  bnikiic: 

;ijipli;itic<'.s  at   the   Loni.sj.tiia    I'uichjisc  lO.vpo.-siiiun.    Un>i. 

Tid.s  hi) ndsoniely  bouiul  bi»ok  <»f  IVl^i  i)ag»>s   <^ii  l»y;T  1«ij«.  In  .sizi-t 

c.>iiinin.>^    the    history    of    the    ;iir    bnike    ii>    th«>    Init.-il    Si.-iti-s    rrs 

iiiarki'<l    iHt<i   peri<MLs  of  develnpuu-nt    by  the  .verje.s   «>f   w.'ll    known 

brake   trials   which   indicate   the   important   turning   points   of   im 

juoveiiieiit.     It  is  liieri-fore  iIh'  un»st  valuable  and  iinpniM.-iiit   w«>rk 

wlu<h  lui.<  lims  far  api>eiired  in  c(inti«H-fion  with  this  subject.     'J'he 

.sc(»pe  of  the  luMtk  is  hidicated  by  the  chapters,  which  are  foil^lW^: 

<;r<»wtb    <»f   <'ar    Itnikiiia.    <i:itliin-\\'estinuh<)ii.se    T»-.slx,    l*aris    jiinl 

T.yoiLs  Iljiilwuy  Te.si.s.  The  Mnrliiiirton  I'.iiike  Trinls.  We.siiiii;l„,i.<«. 

Vn-ight    Train    Trials.    Karner   Trials.    Sana    Ib.ll.iw    'IVsj.s,   Ship 

n»sid    Tests.    Na.shville    lA<ci»tuotivtv  lir^ke    're.«*<.s,    A<jm'«>«i||   Tesis, 

.\lsiijll    Te.-I.s.        Kach    nf    llie.s(^    cinipter.s    4-epreselds    ;U1     lUVesI  iu;l  t  i<in 

liir  a  specilic  jturpo.se  .-tud  e.nb  lia.s  iii.irkid  a  ttniiiii;;  jMout  in  ili'- 
a«ivane<'Hk'nt  <>f  the  4irl  «»C  biukiii;.'.  ;>Wnue  t»f  tW  :f«wl  r--ci.iils  b.iv. 
ln'eii  published  pre\itiiisly  and  snuie  fiaxc  iiol.  but  ii<>t  even  the 
UKist  a.s.sidiious  e.illit-tor  of  air  brak*»  dat:i  ha,<.  had  aU  the  fad.s 
which  arc  rcc'orded  iu  tlu.s  b<Mik.  ft  is  put  m  v»Ty  <stnvein<'tir 
form  and  Ilro.sj.  who  carry  n-sjinnsibtlilies  <d'  any  kind  in  <-onn«>e- 
liuu  with  .truiuuiM-ruliuU:  will  ueed  to  siud>  ilx-  I k  and  ke.-p  it  at 


no 
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liiiiKl  for  n-fort'iKc.  Iniisnnicli  as  tlie  ability  to  >top  trains  safoly 
limits  till'  spt'cd  at  wliicii  llicy  may  bo  run,  th«'  art  of  braking  must 
not  only  ki-op  i(a<«>  with,  but  must  advance  ahead  of,  aceeleration 
of  sclu'diilis.  At  the  jtresent  time  the  <hapter  cm  the  high  speed 
l)rak<'  is  the  most  imp(jrtanl  of  the  book,  and  is  the  one  to  which 
o|»erating  officers  sliould  give  their  attention.  The  xVb.secon  tests 
on  the  I'ennsylvania  Kailroad  were  inuh'rtaken  in  order  to  obtain 
reliable  data  of  the  stopping  jiower  of  the  high  speed  brake  as 
compared  with  the  ordinary  (jnick-acting  brake  on  pa.ssenger  tniiius. 
Sto|is  were  made  from  sjteeds  of  more  than  JKO  miles  i)er  honr  and 
the  high-sj)eed  brake  was  found  to  stu])  in  about  2(J  per  cent,  less 
distance  than  tlie  ordinary  brake  employing  train-pipe  pre.ssures  of 
70  lbs.  These  trials  also  revealed  the  importance  of  higher  pres- 
sures in  achlitional  .-torage  capacity  and  they  also  indicated  tlie  im- 
portance of  the  l(M-omotive  truck  brake  as  well  a.s  the  vital  ne<e.s- 
sity  of  maintaining  locomotive,  tender  and  car  eqnipnu>nt.s  up  to 
the  point  of  maxinnnn  .service  eHici«'n<y.  It  would  be  difficult  to 
praise  this  book  too  liighly. 


Technology  of  Taint  and  ^'arnish.  i;y  Alvali  II.  Sabin.  John 
Wiley  &  Soils.  4:\  Kast  V.Hh  .street,  New  York.  I'rice  $3.00. 
Tlie  author  aims  to  give  a  correct  general  outline  of  the  subject 
(»f  paints  and  varni>hes,  with  a  brief  account  of  their  modern  use 
and  of  the  prin«iples  which  are  involved  in  their  manufacture  and 
application.  The  first  chapters  are  devoted  to  detinitions  and  to  an 
interesting  account  of  the  early  history  of  paints  and  varnishes,  and 
this  Is  followed  by  a  very  thorough  account  of  the  modern  methods 
of  their  manufacture  and  api»iication.  The  subject,  while  treated 
in  a  te<hnical  manner,  us  arraiigetl  .so  that  a  hiyniau  can  readily  fol- 
low it. 


Loci  in  Mechanical  Drawing.     I'art  III.     I'iston  acceleration.     By 
Alec.  MncLay.     I>.  Van  Nostrand  Company,  'Si  Murray  street, 
New  York.     I'rice  $2.00. 
Curves  of  velocity  and  acceleration  ai'e  disi-a-sed  and  worked  out 

hi  <<»nne<rii>n  with  piston  motion  in  engine  me<-lianism  of  the  slider 

crank  order. 


The  Centrifugal  Pump.  Turbines  an<l  Water  Motors.     By  Charles 
II.    Innes.      Fourth   edition.      I).    Van    N«xstran«l   Comj)auy,   '2'.i 
Mtirray  strwt.  New  York.     Trice  $2.00. 
A  treatise  on  the  theory  of  turbines,  centrifugal  pumjis  aiul  fans, 

spe<ially   ada]>ted    for  engineers   witli  a   view   to  assisting   them    in 

designing  such  machinery. 


Toou'.s  M.\M  .VI,. — Sample  pages  of  the  tdition  of  .lanuary.  1004, 
have  l>een  received.  This  li.-t  will  constitute  a  su|)plement  to 
Toor's  Maiuial  of  Bailroads  and  will  contain  all  important  facts 
reijuired  by  investors  and  others  interested  in  bonded  indebted- 
netsH.  Tlie  compilation  in  preparation  is  the  fourth  ainiual  volume. 
Poor's  Mainial  for  1004  will  be  ready  for  distribution  September 
ir>  and  will  constitute  a  volume  of  l.!MM>  pages  with  24  colored  State 
ma|»s  and  TiO  maps  of  leading  raiiroa<ls.  The  statisti<-8  will  show 
the  great  growth  and  relatively  increasing  importance  of  the  elec- 
tric traction  .systems  ;is  well  as  the  jirogress  of  the  steam  road.s. 
The  volume  for  this  year  jtromlses  to  be  the  most  important  and 
valuable  Issue  of  this  indispensable  publication. 


F.vLi.s  IIoLi.ow  Stayuoi.ts. — .V  leaflet  issued  by  the  Falls  Hol- 
low Staybolt  Company,  ("uyahoga  Falls,  Ohio,  presents  eight 
strong  claims  made  for  these  well  known  staybolts  with  explana- 
ti«His  of  the  ways  in  whi»h  the  h<)Ilow  material  meets  them.  These 
ci>ver  the  elastic  character  of  the  hollow  bolts,  the  relief  of  the 
fillers  of  the  iron  iMtause  of  its  form,  the  prote<-tion  from  burning, 
relief  of  the  shle  sheets  from  .stre.s.ses  causing  cracking,  the  admis- 
sion of  oxygen  to  the  fire  through  the  holes,  the  infallible  warning 
of  broken  bolts,  and  long  .servite  of  the  bolls.  The  iiamphlet  closes 
with  an  extract  from  an  article  in  The  littUivuy  Xgc,  in  which  the 
advantages  of  these  staybolts  are  outliufHl. 


Wire  Rope. — The  Broderick  &  Ba.sconi  Hope  Company,  of  St. 
Louis,  are  distributing  from  their  uni(|ue  exhibit  at  the  St.  Louis 
Fxp«vsition  a  small  ]>am|>hlet  entitled,  "Nothing  New  Under  the 
Sun."  .so-called.  lM*cause  it  show.s.  a  piece  of  wnre  rojie  taken  from 
the  ruins  of  Tomi)eii,  and  estinutted  to  be  2,000  years  old.  It 
descrilx's  their  exhibit,  which  .>-hows  ia  a  very  artistic  manner  the 
designs  of  roi»e  made  b.v  them. 


M.\cm.NE  Tools. — Tlie  Warner  &  Swasey  Company,  of  Cleveland, 
arc  sending  out  a  1904  general  catalogue  which  illiLstrates  their 
hollow  hexagon  turret  hithes,  screw  machines,  turret  lathes  and 
other  bra.ss  working  machine  tools. 


(lUAiMiiTE. — September  (Jraphite.  published  by  the  Joseph  Dixon 
Crucible  Company,  is  a  ^pe<•ial  number  and  contains  some  excellent 
half  tone  illu.strations  of  notable  steel  .structures  and  some  instruc- 
tive articles  on  the  preservation  of  metal  surfaces. 


The  Cincinnati  Machine  Tool  Company  are  now  in  their  own 
building  on  Queen  City  avenue,  Cincinnati,  Ohio.  The  plant  is 
thoroughly  up  to  date  in  every  respect,  and  is  equipped  with 
all  modern  facilities. 


NOTES. 


The  Walter  A.  Zelnicker  Supply  Company.  St.  Louis,  reportN 
the  establishment  of  new  sales  offices  at  1711  Tremont  street,  Den- 
ver, Col.,  and  at  45  I>ey  street.  New  York  City.  The  branch  offi<e 
at  Seattle  .serves  the  extreme  Western  and  Northwestern  trade. 
Other  branch  offices  are  located  in  Mbbile,  New  Orleans  and  IIous 
ton.  The  rail  yard  and  warehouse  are  at  East  St.  Louis,  and  the 
factory  for  maunfacturing  the  "double  clutch"  car  mover  Is  at  New 
Madison,  Ohio.  Reports  from  the  main  office  in  St.  Louis  indicate 
that  the  coming  year  will  bring  the  largest  volume  of  busiue&s  in 
the  history  of  the  company. 


NoRTHEKX  ELEfTBKAL  COMPANY. — Contract  has  been  awarde<l 
to  this  company  for  the  entire  motor  equipment,  about  450  h.p., 
for  the  new  Southern  Railway  Company  shoi>s  at  Spencer,  N.  C, 
details  of  which  were  arrangetl  under  the  direction  of  Mr.  S.  D. 
Cushlng,  signal  and  electrical  engineer  of  that  road.  A  combination 
of  group  and  individual  drive  wilJ  be  u.sed.  motor  driven  machine 
tools  requiring  variable  speed  to  be  equipped  with  2-wire  variable 
speed  motors.  They  will  also  furnish  a  50-kw.  generator  for 
lighting  the  shops  at  Alexandria. 


AmehK'AN  Locomotive  Equipment  Company. — This  company 
made  an  interesting  exhibit  of  its  specialties  at  the  recent  conven- 
tion of  the  Traveling  Engineers'  Asso<-iation  in  Chicago.  They 
displajed  the  Sarver  auxiliary  exhaust  valve,  the  Moone  jouriuil 
cellar,  the  Wade-Nichols<m  firebrick  arch,  Curran  chime  whistle, 
the  Sarver  automatic  steam  chest  choke,  and  Northern  metallic 
pa<king.  The  Sarver  auxiliary  exhaust  valve  is  an  appliance  for 
relieving  compres  ion  and  back  pressure.  Tlie  Wade-Nicholson 
hollow  arch  Is  constructed  of  speciall.v  designed  firebrick  for  effect- 
ing complete  combustion.  These  features  of  the  exhibits  attracted 
special  interest.  On  Thursday  evening  this  company  entertained 
the  visitors  in  the  large  dining  hall  of  the  Jjexington  Hotel  to  the 
number  of  about  250  members  and  ladies.  After  a  preliminary  con- 
«ert  by  a  string  orchestra  four  spec-ial  vaudeville  numbers  were  pre- 
.sented  by  comedians.  Refreshments  were  served  and  a  number  of 
members  addressed  the  as.'embly.  The  company  was  represented 
at  the  convention  by  Mr.  Charles  B.  Moore,  general  manager;  Mr. 
J.  B.  Mc^fichael.  .se<'retary,  and  by  Messrs.  J.  B.  Bond,  C.  A. 
Crane.  A.  J.  Stott  and  A.  Munch. 


Roundhouse  Heating. — Tliose  intereste<l  in  the  construction  of 
railway  shops  will  find  an  article  in  the  April  issue  of  this  journal, 
by  R.  II.  Soule.  particularly  interesting  in  regard  to  roundhouses. 
Referring  to  the  question  of  heating  he  said:  "Heating  by  hot  air 
from  the  fan  is  mast  satisfactory,  especially  if  the  dampers  are  so 
arranged  that  a  large  volume  of  hot  air  can  be  delivered  under  an 
engine  in  one  pit  and  quickly  thaw  it  out."  Tills  sjstem  of  heating 
roundhouses  is  to  be  found  throughout  the  country  and  especially 
in  all  the  large  roundhoases.  By  means  of  the  fan,  which  is  driven  by 
a  direct-connected  steam  engine,  fresh  air  is  drawn  over  the  coils 
of  steam  pii)es  encased  in  a  fireproof  jacket  and  distribute<l  through 
.systems  of  distributing  pipes,  one  overhead  and  another  under- 
ground, the  latter  discharging  the  air  under  the  engine  ami  car- 
trucks  for  the  purpose  of  removing  the  ice  and  snow  from  the  en- 
gines and  cars  as  they  enter  the  roundhoiuse  in  the  winter  .sea.son. 
Among  the  recent  installations  of  the  fan  heating  system  by  the  B. 
F.  Sturtevant  Company  are  those  at  the  Wabash  Railway  round- 
houses at  St.  Louis.  Mo.,  and  Montpelier,  Ohio;  the  1'enn.sylvania 
roundhouse  at  I'hiladelphia,  Ta. ;  the  Illinois  Ontral,  Chicago.  111.: 
the  C,  M.  &  St.  Taul  Railway,  (Jalewoo<l.  III.,  and  nine  round- 
houses of  the  Canadian  I'acific  Railway  at  North  Bend.  B.  C. : 
Regina,  Assa. ;  Sault  Ste.  Marie,  Ont. ;  Cartier,  Ont. ;  Webbwood, 
Ont. ;  Chalk  River,  Ont. ;  McAdam's  Junction,  N.  B. ;  Outremont, 
P.  Q.,  and  Toronto  Junction,  Ont. 


J.  McGregor  Adams,  one  of  the  founders  of  the  firm  of  Crerar. 
Adams  &  Company,  and  the  head  of  the  Adams  &  Westlake  Com- 
pany, died  in  Chicago  September  17. 
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ECONOMICAL  TRAIN    OPERATION. 


BY  C.    B.   HEXDEKSO.X. 


PART   II. 


Cost  of  Opek.vtion. 


It  has  been  indicated  in  Part  I.  how  the  different  expenses 
connected  with  train  operation  should  be  grouped  and  de- 
tailed in  order  to  make  a  comprehensive  study  of  the  economy 
to  be  derived  from  various  speeds  and  loads,  and  it  now  re- 
mains for  us  to  apply  this  data  to  the  different  schedules  so  as 
lo  determine  the  relative  cost  of  movement.  We  know  at  once 
that  the  profile  of  a  division  will  greatly  affect  not  only  the 
rating  of  the  engine  but  the  cost  of  transportation,  and  as 
there  may  be  an  unlimited  variety  of  profiles,  we  must  arbi- 
trarily select  some  specific  cases  for  our  investigation.  Let 
lis  first  assume  an  operating  division  150  miles  in  length,  the 
profile  of  which  is  a  uniformly  1  per  cent,  up  grade  in  the  di- 
rection of  prevailing  traffic.  It  is  true  that  the  engines,  and 
perhaps  empty  cars,  must  be  brought  down  the  hill,  but  in 
this  case  little  fuel  will  be  used,  the  speed  should  undoubtedly 
be  as  great  as  safety  will  permit,  depending  upon  alignment, 
etc.,  and  the  trains  should  be  as  long  as  can  be  handled  with- 
out danger.  Therdown  hill  work  is  evidently  not  one  requiring 
much  study,  as  the  equipment  must  be  brought  back,  as  well 
as  the  crews,  and  the  longest  trains  and  the  highest  speeds  at 
which  it  is  practicable  to  do  this  will  give  us  the  greatest  econ- 
omy, as  well  as  the  quickest  return  of  the  rolling  stock  to 
profitable  use.  The  up  grade  work,  however,  requires  a  thor- 
ough investigation  m  order  to  determine  the  method  of  opera- 
tion which  will  produce  the  maximum  efficiency  and  the  mini- 


mum cost,  and  in  order  to  obtain  a  complete  comparison  w. 
will  consider  the  engine  so  loaded  that  the  best  running  time 
that  it  can  make  is  5,  10,  15,  20  and  25  miles  an  hour.  From 
Fig.  1  (in  Part  I.)  we  found  that  the  maximum  gross  weight 
of  train  possible  at  these  speeds  is  1,600,  1,570,  1,240,  900  and 
750  tons  respectively  (the  last  value  is  found  by  calculation: 
21,000  lbs.  A.  T.  F.  -^  28  lbs.  per  ton  grade  and  speed  resist- 
ance, or  20  +  8,  which  gives  us  750  tons),  or  1,450,  1,420,  1,090, 
810  and  600  tons  back  of  the  tender,  allowing  150  tons  for 
weight  of  engine  and  tender  as  we  have  already  assumed.  Now 
these  latter  values,  multiplied  by  the  distance,  150  miles,  give 
us  the  ton  mileage  of  each  trip,  including  cars  and  loading. 
In  order  to  show  clearly  the  results  of  the  calculations  in  each 
step  of  the  investigation,  table  A  is  constructed,  by  setting 
down  first  the  values  already  obtained  on  lines  1,  2,  3  and  4. 

As  a  certain  time  is  always  spent  upon  side  tracks  waiting 
for  trains,  etc.,  we  have  allowed  20  per  cent,  in  addition  to  the 
running  time,  and  line  5  shows  the  time  between  terminals, 
while  line  6  gives  the  average  speed,  including  layouts.  It 
will  be  considered  that  no  fuel  is  used  while  standing  upon 
side  tracks,  and  while  this  is  not  strictly  true,  yet  the  amount 
is  relatively  small;  and  besides,  it  will  be  independent  of  the 
tonnage  or  the  running  speed,  so  that  it  may  be  omitted  with- 
out sensible  error;  moreover,  it  cannot  well  be  estimated. 

The  value  of  "a"  can  be  determined  from  Fig.  1  as  follows: 
At  5  miles  an  hour  and  a  total  train  weight  of  1,600  tons,  we 
find  that  700  pounds  of  coal  per  mile  would  be  consumed,  be- 
cause the  point  intersected  by  the  5-mile  an  hour  line  and  the 
1,600-ton  curve  is  also  intersected  by  the  700-pound  per  mile 
curve;  so  for  the  trip  we  should  have  150  miles  X  700  lt)S.  = 
105,000  lbs.  of  coal,  as  set  down  on  lines  7  and  8.  In  the  same 
manner  we  see  that  1,570  tons,  gross,  at  10  miles  an  hour  will 
require  800  tons  per  mile;  the  other  quantities  are  fotind  in 
the  same  way,  completing  line  7.  At  our  supposed  price  of  $2 
a  ton,  the  coal  for  the  trip  would  cost  the  amounts  set  down  in 
line  9. 

As  seen  in  Part  I.,  the  other  locomotive  supplies  were  taken 
at  1.5  cents  per  mile,  or  for  150  miles,  |2.25  for  the  trip;  train 
supplies  being  considered  at  the  same  rate,  lines  10  and  11 
both  show  the  same  amounts  throughout.  Thus  lines  9,  10  and 
11  correspond  to  cost  items  a,  b  and  c,  under  the  general  cap- 
tion of  "Supplies." 

Line  12  gives  the  amount  of  repair  charges  (and  renewals) 
to  the  engine  for  the  trip,  being  based  on  our  derived  rate  of 
8  cents  per  1,000  ton  miles,  the  latter  being  taken  from  line  4 
of  the  table;  thus  217.5  thousand  ton  miles  X  8  cents  = 
•  $17.40.  Line  13  shows  the  same  for  the  cars  in  the  train. 
These  two  lines  12  and  13  cover  cost  items  d  and  e  of  "Re- 
pairs." 

We  must]  now  calculate  the  cost  of  service  or  wages,  items 
f,  g  and  h.  Commencing  with  the  enginemen  (engineer  and 
fireman)  the  combined  rate  is  |7  per  100  miles  or  less,  or  7 
cents  a  mile  if  over  100  miles,  with  overtime  at  70  cents  an 
hour.  For  the  first  schedule  the  average  speed  between  ter- 
minals is  only  4.2  miles  an  hour,  so  the  men  will  be  entitled  to 
36  hours  X  70  cents  ^  |25. 20,  as  given  in  line  14.  The  second 
schedule  is  3  hours  (18  —  15  =  3)  over  the  schedule  speed  al- 
lowance, so  the  same  rate  would  apply,  viz.,  70  cents  an  hour, 
or  $12.60  for  the  trip.  On  the  remaining  three  schedules,  how- 
ever, no  overtime  is  earned,  and  the  rate  of  7  cents  a  mile  ap- 
plies, or  150  X  7  =  $10.50. 

The  pay  of  the  trainmen  is  worked  up  in  a  similar  manner, 
allowing  for  the  conductor  and  two  trainmen,  or  a  combined 
rate  of  345  +  2.3  +  2.3  =  8.05  cents  per  mile  or  80.5  cents  per 
hour.  The  first  two  schedules  will  be  on  the  hour  basis  as  be- 
fore, and  the  last  three  on  the  mileage  basis,  and  the  cost  is 
shown  by  line  15. 

The  roundhouse  labor  is  set  down  as  $2  each  trip  on  line  16, 
in  accordance  with  the  decision  in  Part  I. 

Ivine  17  gives  the  interest  charges  at  10  cents  an  hour,  it  be- 
ing assumed  that  a  lay-over  of  5  hours  is  necessary  each  trip, 
for  ordinary  care  of  the  engine.  If  the  crews  need  rest,  this 
time  of  idleness  would  be  increased,  but  it  can  hardly  be  less 
than  the  period  stated.  By  adding  5  hours  to  the  time  between 
terminals  (line  5)  we  obtain  the  period  on  which  to  figure  the 
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interest.  Thus  in  schedule  1,  36  +  5  =  41  hours  total  per  trip 
and  turn,  and  at  10  cents  an,'  hour  =  $4.10.  This  corresponds 
to  item  "i." 

By  summing  up  lines  9  to  17  inclusive  we  have  the  cost  of 
the  trip,  as  far  as  these  special  and  immediately  concerned 
charges  are  affected,  as  explained  in  Part  I.  This  has  been 
done  in  line  18.  If  we  now  divide  the  values  in  line  18  by 
the  ton  miles  made  per  trip,  as  given  in  line  4,  we  shall  ob- 
tain the  cost  per  ton  mile,  which  is  reduced  in  line  19  to  the 
rate  per  1,000  ton  miles  as  this  is  a  more  convenient  figure. 
Again  if  we  take  the  time  which  is  used  in  making  a  trip  and 
its  lay-over  of  5  hours,  and  divide  by  it  the  number  of  hours 
in  a  month,  we  obtain  the  number  of  trips  which  could  be 
made  in  this  period,  and  this  multiplied  by  the  ton  mileage  of 
each  trip  gives  the  hauling  rate  in  ton  miles  per  month  for  the 
engine  and  schedulei  being  considered.     Thus  for  the  first  ar- 

720 

rangement  we  have  X  217.500  =  3,820,000  ton   miles  per 

41 
month  of  30  days,  and  so  for  the  other  values  on  line  20.    Fur- 


air  pump  will  require  a  certain  amount  of  steam,  but  the  va; 
tion  will  no  doubt  be  negligible  as  between  trains  of  varic; 
loading,   such  as  are   likely   to  be      assigned   to  the   engii: 
Table  B  gives  the  results  of  these  calculations.    As  the  conii 
ling  grade  is  identical  with  our  first  case,  line  3,  the  net  weit 
of  train    will  be  the  same  as  before;  also  the  ton  miles,  a.- 
line  4.     The  time  between  terminals  is  reduced  by  the  hig! 
downhill  speed;   thus  for  the. first  schedule  the  uphill  port; 

75  75 

will  consume  —  =  15  hours,  and  the  downhill  portion  — 
5  25 

hours,  and  allowing  20  per  cent,  for  delays  we  have  (15  -t^ 
X   1.20  =  21.6  hours.     The  other  values  are  obtained  in 
same  manner,  as  per  line  5.     The  average  speed  between   . 
minals   (line  6)   is  simply  150  divided  by  the  time  occupied 
While  the  amount  of  fuel  consumed  per  mile  going  up  hill 
the  same  as  before,  as  seen  by  line  7.  the  amount  for  the  ti 
will  be  only  one-half  as  much,  as  the  last  half  of  the  run 
made  without  using  coal,  according  to  our  hypothesis,  and  : 
seen  by  line  8.    Line  9  is  the  cost  of  such  fuel  and  lines  10  i 


TABLE  A. 

1.  Running,  speed,   miles  per  hour .">                       10                       15                       20                      2" 

2.  Weight  of   train,    Kfos.s.   tons   of   2.000    Ib.s I.<i00                    1,570                   1,240                       960                       750 

3.  Weight   of  train,    net,   tons   ot  2,000    lbs 1.450                  1.420                  1,190                     810                    600 

4.  Ton  miles  per  trip,  back  of  tender 217,500              21.S,000              178,500              121.500                90.000 

5.  Time  between   terminals,    including   lay-outs 3«  hrs.                  18  hrs.                 12  hrs.                     9  hrs.                7.2  hrs. 

6.  Average  speed  between  terminals,  miles  per  hour ,4.2                     8.3                   12.5                   16.7                   20.8 

7.  Coal    burned,    lbs.    per   mile "■      700                        800                        530                        400                        30" 

8.  Coal   burned   per  trip,    lbs 105,000              120.000                79,500                CO.OOO                45.0oo 

!>.      Cost  of  (cal   per  trip    at  $2   a   ton $105.00                $120.00                  $79.50                  $60.00                  $45.00 

10.  Locomotive  supplies  per  trip,  at  1  Va   cents  per  mile 2.25                    2.25                    2.25                    2.25                   2.i:r. 

11.  Train   supplies  per  trip,   at   1  u.    cents  per  mile 2.25                     2.25                     2.25                     2.25                    2.2". 

12.  Repairs   to  Locomotives  at  8  cents  per   1,000   ton   miles 17.40                   17.00                   14.30     .                 9.73                      7.20 

13.  Repairs  to  cars  at  15  cents  per  1,000  ton  miles 32.60                  31.90                  26.80                  18.22                  13..5« 

14.  Pay   of   enginemen,    per    schedule 25.20                   12.60                   10.50                   10.50                    10.5" 

15.  Pay   of   trainmen,    per    schedule 28.98                  14.49                   12.08                   12.08                  12.08 

16.  Roundhouse   labor,   at  $2   a  trip 2.00                      2.00                      2.00                      2.00                      2.00 

17.  Interest  on  locomotive  and  caboose  at  lo  cents  per  hour 4.10                     2.30                     1.70                     1.40                     12:: 

IS.      Total   cost    of  trip,   charges    9   to   17 $219.78               $204.79               $151.38               $118.43                 $96.0" 

19.      Cost  per  1,000   ton  miles   hauled 1.01                        .96-                      .85                        .97                      l.Ot! 

■20.      Ton  miles  hauled  per  morth 3,820,000           6,670,000           7,560,000           6,250,000           5,300,0"" 

21.     Lbs.  coal  per  100  ton  miles 48.2                    56.4                     44.5                     49.5                    50.0 

TABLE   B. 

1.  Speed    up  hill,   miles  per  hour 5                        10                        15                        20                        2.'; 

2.  Speed,'  down  hill,  miles  per  hour 25                        26                        25                        25                        2.") 

3       Weight   of  train,    net,    tons   of   2.000    lbs 1.4.50                     1,420                     1,190                        810                        60" 

4!     Ton  miles  per  trip,  baok  of  tender 21 7, .500              213.000              178.500              121,500                90,00(t 

5       Time   between   terminals,    including   lay-outs 21.6  hrs.               12.6  hrs.             9.6  hrs.                 8.1  hrs.                7.2  hrs. 

6.  Average  speed  between  terminals,  miles  per  hour 7.0                     11.9                     15.6                     18.5                    20.,S 

7.  Coal  burned  up  hill.   Ib.s.   per  hour 700                       800                       HSO                      400                       .^00 

8       Co\l   burned   per   trip,    lbs 52,500                 60,000                 39.750                 30,000                 22.50" 

9'     Cost  of  coal  per  trip,  at  $2  a  ton $52.50                $60.00                $39.75                $30.00                $22.5" 

10'     Locomotive   supplies  per  trip,   at  1'/.   cents  per  mile 2.25                     2.25                     2.25                     2.25                     2.25 

11'     Train   supplies  per  trip,   at   IV-    cents   per  mile 2.25                     2.25                     2.25                     2.25                    2.25 

l-^'      Repairs    to    Locomotives,    at    8    cents    per    1.000    ton    miles 17.40                    17.00                   14.30                      9.73                      7.20 

13'      Repairs  to  cars  at   15   cents  per  1.000  ton  miles 32.60                   31.90                   26.80                   18.22                   13.5" 

14      Pay  of  enginemen,   per  schedule 15.12                 10.50                  10.50                  10.50                 10.50 

15'     Pay    of   trainmen,    per   schedule 17.40                  12.08                   12.08                  12.08                  12.0S 

16*     Roundhouse  labor,  at  $2  a  trip • 2.00                     2.00                     2.00                     2.00                     2.0" 

17!     Interest  on  locomotive  and  caboose  at  10  cents  per  hour 2.66                     1.76                     1.46                     1.31                     1-22 

18      Total  cost  of  trip,   charges   9   to   17 $144.18              $139.74              $111.39                $88.34                «73-5[' 

19.      Cost   per  1,000    ton  miles    hauled 66                         .66                          .62                          .73                         .8- 

90      Ton  mil«s  hauled  per  month 5,880.000           8,700,000           8,800.000           6,680,000           5,300.00' 

21:     Lbs,  coal  per  100  ton  miles 24^ 28.2  22.3 24^^ 25a^ 

ther,  if  we  divide  the  values  of  line  8  by  those  of  line  4  ex-  13  inclusive  are  identical  with  the  previous  case,  as  the  trail 
pressed  in  hundreds,  we  obtain  the  pounds  of  coal  burned  per  miles  and  ton  miles  are  identical.     The  wages  of  the  engir 
100  ton  miles,  as  indicated  by  line  21.   From  lines  19,  20  and  21  we  and  train  crews  will  be  different  in  the  first  schedule,  but  ;t 
find  that  if  our  engine  is  loaded  so  that  it  can  and  does  make  all  the  others  exceed  10  miles  an  hour,  they  will  be  the  saii. 
a  running  speed  of  15  miles  an  hour,  with  delays  approximat-  as  the  last  schedules  of  Table  A.     These  are  found  in  lin'-^^ 
ing  20  per  cent,  of  the  running  time,  or  an  average  speed  be-  14  and  15.    The  roundhouse  labor,  line  16,  is  identical  with  t! 
tween   terminals  of   12V^   miles   an   hour,   we   will   move   the  previous  case.    The  interest  charges  (line  17)  are  at  10  cen! 
greatest  volume  of  traffic,  will  operate  at  the  lowest  rate  per  an  hour,  the  time  being  5  hours  greater  than  the  time  betwcoi: 
ton  mile  for  expenses,  and  will  also  consume  the  least  amount  terminals.    Lines  18  to  21  show  the  cost  per  trip,  per  1,000  toi: 
of  coal  per  ton  mile  hauled.  miles,  coal  per  100  ton  miles  and  the  rate  of  monthly  moveraen 
Before  drawing  our   conclusions,   however,   let   us   examine  as  before.     In  this  case  we  see  that  for  an  up  hill  speed  of  1 
some  other  profiles  and  find  out  how  the  question  of  load  and  miles  an  hour  we  again  obtain  the  minimum  rate  of  coal  con 
speed  then  affects  the  results.     The  case  which  we  have  just  sumption  and  the  maximum  amount  of  ton  mileage  made  pei 
studied  was  that  of  a  continuous  rise  of  1  per  cent,  through-  month;    also  the  lowest  cost  per  ton   mile  of  train  handled 
out  the  150-mile  division;   let  us  now  consider  a  division  of  The  latter  will  run  about  75  per  cent,  of  the  cost  figured  for  tli«' 
the  same  length,  but  having  a  summit  in  the  middle,  and  a  first  case,  where  the  grade. was  a  continual  rise  throughout 
continuous  grade  of  1  per  cent,  approaching  this  summit  from  the  division,  but  it  must  be  remembered  that  we  did  not  fiK- 
both   ends  of  the  division.     This  will  amount  to  an   average  nre  on  any  down  hill  work,  as  the  balance  of  traffic  was  con- 
level,  as  both  ends  of  the  division  will  of  necessity  be  at  the  sidered  to  be  in  the  direction  of  the  up  grade.    Besides,  we  arf- 
same  altitude.    We  will  suppose  that  a  speed  of  25  miles  an  discussing  the  relative  economy  more  than  the  actual  cost  of 
hour  is  maintained  on  the  down  hill  portion,  and  that  no  fuel  operation, 
is  burned  while  descending.    This  Is  not  strictly  true,  as  the  (To  6e  continued.) 
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POWERFUL  PRAIRIE  TYPE  PASSENGER  LOCOMOTIVES. 
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Ten  magnificent  passenger  locomotives  from  the  Brooks 
Works  of  the  American  Locomotive  Company  have  just  been 
put  into  service  on  the  Lake  Shore  &  Michigan  Southern  Rail- 
way. They  are  the  heaviest  passenger  locomotives  ever  built, 
and  are  specially  noteworthy  because  of  their  power,  their 
heavy  wheel  loads  and  the  wheel  arrangement,  which  indi- 
cates the  satisfactory  service  on  this  road  of  the  2 — 6 — 2  type. 
The  perpetuation  of  this  type  ably  supports  the  statements 
made  in  describing  the  Burlington  engine  on  page  356  of  the 
September  number  and  the  argument  of  Mr.  J.  Snowden  Bell 
on  page  386  of  the  October  number.  The  new  design  is  note- 
worthy also  because  of  the  past  traditions  of  this  road  with 
respect  to  light  locomotives.  In  this  connection  it  is  interest- 
ing to  know  that  to  meet  the  exigencies  of  present  practice  It 
has  been  necessary  for  the  Lake  Shore  to  provide  new  locomo- 
tive equipment  at  a  very  rapid  rate.  Of  its  present  number  of 
locomotives  54.4  per  cent,  have  been  put  into  service  within 
five  years.  This  is  sufficient  reason  for  adhering  to  well- 
established  practice  and  for  the  development  of  designs  which 
involve  nothing  experimental.  These  locomotives  have  been 
illustrated  in  this  journal,  and  they  constitute  a  series  of 
which  any  railroad  may  be  proud.  These  designs,  both  pas- 
senger and  freight,  are  a  result  of  co-operation  between  the 
officials  of  the  road  and  the  builders  to  produce  powerful,  ser- 
viceable and,  incidentally,  handsome  locomotives.  The  new 
Class  K  engines  are  so  well-proportioned  that  they  do  not 
appear  to  be  large  unless  another  engine  is  at  hand  for  com- 
parison. 

No  effort  was  made  to  break  records  as  to  size  and  weight 
These  locomotives  were  built  to  do  work  which  now  requires 
the  Class  J  engines  (American  Enoineer,  March,  1901,  page 
69)  to  "double  head."  For  example,  train  No.  19,  the  "Lake 
Shore  Limited,"  between  Buffalo  and  Cleveland,  183  miles, 
often  consists,  of  2  mail  cars,  1  dynamo  baggage  car,  1  buffet 
smoker,  1  dining  car  and  8  Pullman  sleepers;  making  13  ears 
and  weighing  743  tons  back  of  the  tender.  The  schedule  speed 
is  44  miles  per  hour,  including  two  stops,  the  time  over  the 
division  being  4  hours  10  minutes.  Train  No.  43  usuaUy  haf= 
15  cars,  weighing  750  tons,  making  the  same  distance  in  the 
same  time  with  four  stops.  These  figures  are  taken  from  the 
records.  Tlie  Class  J  engines  will  make  the  time  under  the 
most  favorable  weather  conditions,  but  they  are  often  double- 
headed.    To  avoid  this  the  new  Class  K  was  brought  out. 

Comparisons  with  other  typical  examples  of  recent  powerful 
passenger  locomotives  may  be  made  by  aid  of  the  accompanying 
table: 

COMPARISON-    WITH   OXHES  1ABG£    PASSF.NC.ER    LOCOMOTIVES. 

'*■    ■'"  -^  Total  WeiRht 

Engine  Total  Total  I>ivided  by 

Road.                    Number.  Weight.  Heating  Heating 

Surface.  Surfat-v. 

U   S.  &  M.  S 3,712  2.33.000  3.90.5  5ft.fi 

O.   &   A 601  219,000  4.078  .5.^.7 

"N.    Y.    O 2.794  218.000  3.757  58.2 

El  Paso  &  S.  West'n      209.500  3.818  54.8 

C.    B.    &    Q 1,918  208.070  3.575  58.2 

Northern     Pacifli  .  .  .          284  202.000  3,462  58.3 

A.  T.  &   S.  P 1,000  190.000  3,738  50.1 

C.    &    O 147  187.000  3,533  .52  9 

U  S.  &  M.   S 650  174,500  3,343  52.2 

RATIOS     LAKE   SHORE"   2—6—2  TYPE  LOCO.MOTIVE. 

Heating    surface    to    cylinder    volume. ..,...,,,.,  ,,.,.,,., 312.6 

Tractive  weight   to  heating  surface ..... ; .'.,  i . . . ; . . ,,  .• .-. 45.1 

Tractive    weight    to    tractive    effort , .5.96 

Tractive   effort    X    diameter  of  drivers   to   heating   surface 59x 

Heating    surface    to   tractive    effort.. ,... 132 

Total  weight  to  lieating  surface.  . ...  ,i  ,v,"..i.... -*:'.'.  v. . ;..-.. .  .  .  .63.34 

Heating    surface    to    grate    area........;-..-..-..;.; 66.87 

Tractive   effort   to    heating   surface. . .%..:,  .>,  ...:;* 7.57 

From  the  photograph  the  attractive  appearance  of  the  new 
locomotive  is  seen.  These  engines  have  piston  valves  with  in- 
si<le  admission,  the  Player  radial  trailing  truck,  cast-steel 
frames  6  ins.  wide,  a  new  design  of  pony  truck,  and  the  front 
end  is  arranged  in  accordance  with  the  American  Engineer 
tests  of  locomotive  draft  appliances.  It  is  impracticable  to 
present  this  interesting  design  in  a  single  article.     The  draw- 
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ings  and  information  concerning  a  number  of  important  de- 
tails must  be  reserved  until  next  month. 

PRAIRIB      TYPE       PASSENGER      LOCOMOTIVES. 

1<AKE     SHOHE    &    MlfHICAN     SoiTHKR.N     RAILWAY. 
GENERAI.   DIME.VSIONS. 

Gauge 4    ft.    8Vi    Ins. 

Fuel     -....^  ..i. .;....;•,•.  ., bituminous     coal 

Weight  in  working  order. ..... . '.  :\  .  . .  ...  . ; 233,000  lbs. 

Weight    on    drivprn 166.000  lbs. 

Wheel   ba>e,  driving    14   ft.   0   Ins. 

Wheel  biii^e,  total    34   ft.   3   Ins. 

Wheel  base,  total  engine  and  tender 62  ft.  4'/j   in:?. 

Tractive  power    27,850   lbs. 

CYL1X1>EK8. 

Diameter  of  cylinders    21  '(i    'ns. 

Stroke  of  piston    28    ins. 

Diameter  of  piston    rnd    4    ins. 

Kind  of  piston   packing   Dunbar 

VALVK.S. 

Kind    ,,..,.».  .piston,  12   ins.   diameter 

(ireatest    travel    .'.,;..;.->•.• •>'•!     ins. 

Outside  lap I'l    ins. 

Inside    clearance     V6     in. 

Load  in  full  gear 1-16  in. 

WHEELS,  ETC. 

Number  of  drivins   wheels    6 

Diameter  of  driving  wheels  outside  of  tire 79  ins. 

.Material   nf  driving   wheel,   center- 72    ins. 

Thickness    of    tire     3'...     ins. 

Diameter  of  trailing  wheels,  outside  tire    48   ins. 

Diameter  and   ien^lii  of  driving  journal-; Oii.    ins.   x   12   ins. 

Diameter  and   Iciiptli  of  trailing  .journals    S   In-,  .x   14   ins. 

Diameter  and  li  ii^th  cf  main  (rank  pin  journals 7  ins.  x  6'i.   ins. 

Diameter  and  length  of  ride  rod  journals 7'-.    ins.  x  4%    Ins. 

Diameter  and  length  of  F  journals ,">  ins.  x  4   ins. 

Diameter  and  length  of  H  journal- H  ins.  x  4  '^j    Ins. 

Engine   truck,    kind    two    wheeled    swing   center 


NEW  POWERHOUSE- WEST  ALBANY  SHOPS. 


New  YoBK  Ce.ntr.vl  &  Hudson  Rivkk  R.vii.koau. 


In  this  journal  in  February,  ilarch,  April  and  May  of  the 
current  volume  a  thorough,  illustrated  description  of  the  power 
station  at  the  Weehawken  terminal  was  presented.  That  sta- 
tion rei)i-esented  modern  practice  as  embodied  ;n  all  features 
which  would  contribute  to  economy,  and  is  therctoie  an  excel- 
lent example  of  up-to-date  engineering.  The  plant  at  the  West 
Albany  shops  furnishes  power  for  lighting  and  driving  the 
shops.  The  plans  provide  for  elevated  coal  storage,  also  for 
coal  and  ash  handling  facilities;  but  these  are  not  to  be  in- 
stalled at  present.  As  the  exhaust  steam  will  be  needed  for 
shop  heating,  condensers  were  not  included.  The  plant  is  of 
good,  substantial  construction,  and  admirably  suited  to  the 
purpose.  It  supplies  alternating  current  for  shop  motors  and 
lighting,  and  direct  current  for  the  crane  motors.  For  this 
reason  the  plant  is  of  special  interest  at  this  time.  These 
shops  are  not  new,  but  are  being  rearranged  and  rebuilt.  The 
powerhouse  is  part  of  a  plan  for  modernizing  the  method  of 
driving  whereby  motors  will  entirely  replace  belt  transmission 
from  an  old  engine  plant. 

In  its  generic  features  the  powerhouse  resembles  that  of  the 
Weehawken  terminal.  It  has  a  central  stark  with  boilers  on 
each  side,  and  the  arrangement  used  in  that  station  was  modi- 
fled  to  meet  the  conditions  of  a  shop  plant. 

Building. — The  strticture  is  of  brick,  with  stone  trimmings. 
It  is  substantial,  but  plain.  The  outside  dimensions  are  113  ft. 
4  ins.  by  92  ft.  8  ins.,  with  an  engine  room  110  ft.  4  ins.  by  4G 
ft.,  inside,  and  a  boiler  room  110  ft.  4  ins.  by  42  ft.,  inside.  The 
engine  room  has  a  clear  height  of  28  ft.  under  the  roof  trusses, 
giving  plenty  of  headroom.  There  is  no  crane  in  the  engine 
room,  but  the  pilasters  provide  for  the  construction  of  runways 
to  be  built  later  if  needed.  The  ash  tunnel  is  10  ft.  deep  by  14 
ft.  wide;  it  and  the  ash.  hoppers  are  waterproofed  with  5-ply 
felt  and  asphalt.  A  small  vertical  ash  hoist  in  the  corner  of 
the  building  raises  ashes  to  an  overhead  bin.  which  discharges 
info  a  car  standing  on  the  coal  trestle.  This  may  later  be  re- 
placed by  coal  and  ash  handling  apparatus.  At  present  coal  is 
delivered  by  cars  on  a  trestle  over  a  bin  holding  125  tons,  which 
brings  the  coal  to  the  fireroom  floor  through  the  wall.  The 
stack,  machinery,  boiler  and  building  foundations  are  of  con- 
crete. The  roof  is  of  reinforced  concrete  slabs,  3  ins.  thick,  over 
steel  roof  trusses.  It  is  covered  with  pitch  and  slag  roofing. 
All  floors  are  of  concrete.  Terra  cotta  segmental  blocks  are 
used  for  the  main  floor  of  the  engine  room  and  the  floor  over 
the  ash  tunnel. 


Engine  truck  :  journals GV-t   ius  x  12   i:^ 

Diameter   of   engine    truck   wheels    421^    ii' 

boiU!:r. 

Style   extended  wagon  top,  radial  ft.i 

Outside   diameter   of   first    ring 70    in 

Working    pressure    200  lb 

Thickness  of  plates  in  barrel  and  outside  of  firebox. 

11-16  in.  %  in.  2.'')-32  in.  9-16  in..  9-16  In.  9-lC  ij 

Fire  box,  length   109   Ir 

Fire  box,  width 74  in 

Fire  box,  depth    front,  80%    Ins.,  back,   68   ii; 

Fire  box  plates,  thicknes-^.  sides, 

%  in.,  back,  •%   In.,  crown  %  in.,  tube  sheet  i-i  i; 

Fire  box,  water  space AYi  ins.,  front  4I/2   'ns.,  sides,  4  ins.  bac 

Tubes,    number    3^' 

Tubes,  spacing   %    in.  front,  13-16  in.  bac! 

Tubes,    diameter    21/1    in 

Tubes,   length  over  tube  sheets 19   ft.   6   in 

Fire  brick,   supported   on 4  —  3   ins.   tubo 

Heating  surface,  tube-    3,678  sq.   in 

Heating  surface,  water  tubes    29    sq.    f 

Heating  surface,  fire  box    Ii08   sq.    t 

Heating  surface,  total 3,905  sq.  i;. 

Grate   surface 55    sq.    1; 

Grate,    style    rockiiu 

A-^h   pan,    style    Hopp4 

Exhaust  pipes   singi- 

Exhaust   nozzles    5%    ins.  and  5%    ins,   diametf^t 

Smoke  stack,  inside  diameter 18  Ins.  and  21%   in 

Sniolie    ^tack.    top    above    rail     14    ft.    lOV^s     'n  . 

Cab    material     , steo! 

TENDER. 

style    water  bottom,   gravity  slid'- 

Wheels,    number    s 

Wheels,    diameter 36    In-^. 

.Journals,  diameter  and  length 5*/>  Ins.  diameter  x  10  ins. 

Wheel   ba -e    18   ft.    0    in-. 

Tender    frame    13-in.    channel- 
Tender  trucks   arch  bar.  cast  steel  bolst<  ,■ 

Water  lapacity 7,800  U.  S.  gallnii- 

Coal   capacity 15    ton- 


boilers. — Four  500  h.p.  water-tube  boilers  were  supplied,  in 
2  batteries  of  2  boilers  each,  by  the  Franklin  Boiler  Works 
Company.  The  boilers  work  under  200  lbs.  pressure,  and  the.v 
provide  10  sq.  ft.  of  heating  surface  p?r  horse-power.  An  evap- 
oration of  9  lbs.  of  wat'r  fiom  and  at  212  degs.  per  pound  ol 
run-of-mine  Clearfield  coal  of  12,000  B.  T.  U.  is  guaranteed 
Each  boiler  is  supported  by  stub  posts  of  steel,  those  at  the 
boiler  fronts  being  constructed  so  as  to  permit  of  upward  ex- 
tension to  support  an  overhea;!  coal  storage  bin  at  some  future 
lime.  The  boiler  suppoits  are  entirely  independent  of  the 
brickwork,  allowing  expansion  and  contraction  to  take  place 
without  effecting  the  setting. 

Chimney. — The  chimney  is  of  radial  brick,  1('.5  ft.  high,  with 
an  internal  diameter  of  10  ft.,  and  was  built  by  M.  W.  Kellogg 
&  Company.  At  the  base  of  the  stack  a  baffle  wall  36  ft. 
high   is  built  across  the  core  to   prevent   interference  of  the 

gases  from  the  two  breeching  connections. 

Height  of  chimney  above  foundations 16.')  ft.  6  ins. 

Height  above  boiler  room  floor 165  ft.  0  in. 

Height  of  base  above  foundations 36  ft.  6  ins 

Side  of  ba=e  at  top   (outside) 17   ft.  3   ins. 

Side  of  base  at  bottom    (outside) 17  ft.  3  ins. 

Diameter  of  base  at  top   (inside) 11   ft.  5  ins. 

Diameter  of  base  at  bottom   (Inside) 11  ft.  5  ins. 

Height   of   round   shell 129  ft.  0  in. 

Weight  per  foot  of  radial  brick  section 128  lbs. 

Piping. — In  the  absence  af  economizers  and  superheaters  the 
piping  is  simpler  than  that  at  Weehawken.  The  engravings 
clearly  illustrate  the  headers  and  connections  for  live  and  e.x 
haust  steam.  The  main  steam  header  is  short,  and  drains  to 
the  drop  legs.  Separators  are  located  oven  the  engine  throt- 
tles. Steam  for  the  auxiliaries  is  carried  in  a  header 
under  the  engine  room  floor,  and  is  piped  to  the  low-pressure 
cylinders  of  the  engines  for  use  in  emergencies.  This  auxiliar;. 
header  has  two  connections  to  the  main!  high-pressure  header 
in  the  boiler  room.  Inis  header  connects  with  the  heating  sys 
tem  through  two  reducing  valves,  reducing  the  pressure  from 
175  lbs.  to  1  lb.  per  square  inch  for  tho  heating  main  at  th«- 
south  end  of  the  building,  and  to  10  lbs.  at  the  north  end.  The 
exhaust  piping  Is  clearly  shown  in  the  engravings.  It  leads  to 
a  large  exhaust  tank  in  the  basement  of  the  engine  room.  The 
main  steam  header  is  anchored  near  the  center,  and  is  sup- 
ported on  carriers  with  rollers. 

The  boiler  feed  piping  is  arranged  in  duplicate.  There  are 
twoi  duplex  boiler  feed  pumps,  with  a  guaranteed  capacity  of 
22.000  gals,  of  water  per  hour  against  a  working  pressure  of 
300  lbs.  The  Holley  system  i.s  used,  as  installed  by  Westing- 
house.  Church.  Kerr  &  Co.,  for  returning  the  high-pres- 
sure drips  to  boilers  automatically.  The  main  and  auxil- 
iary exhaust  piping  is  specially  well  drained.  The  fe«"i 
pumps    take    steam    from    the    end    of    the    high-pressure 
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'^ader  in  the  boiler  room.  A  large  blow-off  tank  receives  the 
ater  from  the  blow-off  piping,  as  shown  in  the  drawings  of 
le  boiler  room.  The  feed-water  heater  is  located  beside  the 
shaust  pipe  in  the  boiler  room,  above  the  feed  pumps.  It  is  a 
(Khrane  open  heater  of  l.(JOO  h.p.  capacity. 
Main  Engines.  —  Two  horizontal  cross-compound  direct-con- 
pcted  Ball  &  Wood  engines  constitute  the  power  units.     They 


slight  adjustment  of  speed  may  be  effected  while  running,  thus 
facilitating  the  synchronizing  of  the  generators  or  changing 
the  load  carried  by  the  engines.    The  following  are  the  principal 
dimensions  of  the  engines: 
High-pressure    cylinders,    diameter 21   Ins. 


Low-pressure  cylinders,   diameter^ 

Stroke 

Xornial   full   load   speed '. 

Normal   indicated   horse-nower.  . . . 
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lie  required  to  govern  so  that  the  speed  during  one  revolution 
•■*hall  not  vary  as  much  as  to  allow  the  generator,  while  deliver- 
ing from  no  load  to  full  load,  to  advance  ahead  or  fall  behind  a 
machine  running  at  absolutely  constant  speed  by  more  than 
'^•OS  of  1  deg.  The  speed  of  each  engine  is  controlled  from  the 
station    switchboard   by    a   speed-changing   device    whereby    a 


Xormal    cut-off,    high -pressure    cylinders,    about 37    per   cent 

Normal   cut-off,    low-pressure   cylinders,   about.  .  ...v....  .*.S7    per  cent. 
Maximum  cut-off,  high  pressure  cylinders,  about.*. '.ii...  .65  per  cent. 

Oiameter  of  fly-wheel. .  ..,.,;^-.  .,i.^  ....... ->.i. 144   Ins. 

Weight  of  fly-wheel .v^.....'...  .i..vw-.-.':....* 40.000   lbs. 

tlovernors .....;.............   inertia   shaft  type 

Exciter  Engines.— For  the  two  35  kw.  exciter  units,  simple 
7-in.  by  12-in.  Woodbury  engines  are  used.    These  are  required 
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to  run  in  parallel  with  a  speed  variation  of  2  per  cent,  from  full 
load  to  no  load,  and  speed-changing  devices  are  applied  which 
permit  of  adjusting  the  speed  within  7  per  cent,  of  the  normal 
rated  speed.    The  principal  dimensions  are  as  follows: 

Diameter    of    cylinders 7  in. 

Stroke 12    In. 

ormal  full   load  speed .>>'*. 300  r.p.m. 

ormal    indicated    h.p ....».•:.,..,; 58 

.ormal  cut-off i>;.\C. 20  per  cent. 

laximum  cut-off 50  per  cent. 


revolving  field  type,  located  between  the  cranks  of  the  engines, 
and  are  run  in  parallel,  having  the  same  armature  impedance 
in  both  machines.  The  normal  rating  of  each  machine  is  722 
amperes  per  terminal  at  480  volts  and  100  per  cent,  power 
factor.  The  normal  rated  output  is  therefore  600  kw.  The  col- 
lector rings  on  each  generator  are  ample  to  carry  an  excitation 
current  for  160  per  cent,  of  the  normal  rated  load,  with  a  power 
factor  of  80  per  ceat.    The  increase  of  pressure  when  the  non- 


l^iu,yLiiiiiyui4ij,ui.u 


o 


iie 


-©«= 


^m 


wz. 


^^ 


M, 


I 

a 


W 


/■ 


3 

-9- 
■3 

3 


a 

O 


1 


Ffl 


IZI 


1^ 


a 

-a— 


o 

*^ 

a 


I 


»»I.A  tapop^  %f 


t^:Pm 


(do^oiunnud  •qiof^*  A^jJjqgoj  mmwjj  <1»IH 


•a|Aj«g  ri(3  wmuiij  a»I 


•.">fW''.'J[.""..'r.'  ,1  .III 


c 

>5 


o 

< 

&^ 

S 
u 


6 


< 
o 

< 

< 

H 
Z 

O 

tf 
o 

I 

< 

tu 

o 

a* 

z 

3 

< 

Eh 

H 


Generators.— Tyvo.  engine  type,  600  kw.  alternating-current  inductive  load  is  varied  from  no  load  to  full  load,  without 
General  Electric  generators  supply  3-phase  current  at  60  cycles  change  of  excitation,  is  required  to  be  Hmited  to  5  per  cent 
per  second  at  480  volts,  for  light  and  power.    They  are  of  the     The  generators  are  proportioned  sq  that  with  a  power  factor  of 
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100  per  cent,  the  load  may  be  varied  from  0  to  150  per  cent,  of 
the  rated  load  without  varying  the  voltage  more  than  12  per 
cent,  and  without  change  of  excitation.  They  are  proportioned 
for  100  per  cent,  momentary  overloads. 

Exciter  Generators. — These  are  35  kw.  direct-current  General 
Electric  machines,  and  each  is  of  sufficient  capacity  to  supply 
the  entire  current,  which  varies  from  4.5  amperes  at  170  volts 
to  140  amperes  at  250  volts.  Ninety  amperes  at  170  volts  is 
also  required.  They  are  operated  in  parallel.  These  generators 
have  shunt  resistance  across  the  series  field,  adjusted  for  an 
overcompounding  of  2  per  cent.  The  series  field  is  designed  for 
5  per  cent,  overcompounding  without  shunt  resistance. 

Motor  Generator  Set.  —  As  the  main  power  circuits  are  all 
alternating,  direct  current  is  supplied  for  the  cranes  by  a  motor 
generator  set,  also  supplied  by  the  General  Electric  Company. 
The  set  consists  of  a  bO-cycle  3-phase  alternating  motor  of  900 
r.p.m.  and  480  volts  and  a  multipolar  250-volt  direct-current 
generator. 

Transformers. — The  transformers  are  located  in  a  fireproof 
vault,  with  8-in.  brick  walls,  in  the  basement  of  the  engine 
room.  There  are  three  200-kw.  60-cycle  480  to  2.300  volt  trans- 
formers. These  are  capable  of  carrying  200  kw.  for  one  hour 
when  supplied  with  air  through  ducts  of  2  sq.  ft.  area  without 
the  use  of  the  blower  set;  the  rise  of  temperature  is  required 


not  to  exceed  55  degs.  Cent,  under  these  conditions.  The  blower 
set  has  a  capacity  of  2,700  cu.  ft.  of  free  air  per  minute,  de- 
livered at  a  pressure  of  0.75  oz.  It  is  driven  by  a  480-volt  60- 
cycle  3-phase  1  h.p.  induction  motor.  The  air  ducts  are  ar- 
ranged to  be  used  with  natural  as  well  as  artificial  draft. 

The  transformers  are  for  the  lighting  circuits  and  the  motor 
driving  the  coal  storage  plant,  this  being  3,500  ft.  from  the 
powerhouse.  All  the  other  circuits  are  of  480  volts  for  power, 
the  motors  operating  at  440  volts. 

Switchboard. — This  plant  is  up  to  datg  in  having  a  switch- 
board house,  which  removes  the  main  switchboard  from  the 
powerhouse,  rendering  it  necessary  to  provide  merely  a  station 
board  near  the  main  generators.  This  switchboard  house  was 
built  for  use  in  connection  with  an  outside  current  supply, 
which  was  depended  on  for  such  shop  motors  and  lighting  as 
were  installed  before  the  erection  of  the  new  powerhouse. 

The  two  air  compressors  are  cross-compounds,  with  16-in.  and 
27-in.  steam  cylinders,  24-in.  and  14-in.  air  cylinders,  with  18-in. 
stroke  and  with  a  capacity  of  1,225  cu.  ft.  of  free  air  per  min- 
ute each. 

The  mechanical  and  electrical  features  of  the  power  station 
were  designed  and  executed  by  Mr.  Edwin  B.  Katte,  electrical 
engineer,  under  the  general  supervision  of  Mr.  H.  Fernstrom, 
chief  engineer  of  the  company. 


NEW  CARS  FOR  ELEVATED  SERVICE. 


Boston  Elevatei>  R.\.ilroad. 


Realizing  the  necessity  for  improving  car  construction  for 
the  purpose  of  rapidly  loading  and  unloading  passengers,  a  new 
arrangement  of  car  end  has  been  adopted  in  24  new  cars  built 
for  this  road  by  the  St.  Louis  Car  Company.  The  earlier  cars 
were  all  built  like  those  in  use  on  the  Brooklyn  Bridge,  with 
end  platforms  (partly  vestibuled  by  the  cab  doors)  and  wide 
centre  side  doors.  These  centre  doors  are  used  for  egress  of 
passengers  during  rush  hours,  the  end  doors  being  used  at 
such  times  for  entrance  only.     This  requires  additional  plat- 


form attendants  to  open  the  side  doors  from  the  outside  at 
every  station.  Crowds  entering  the  end  doors  find  an  obstruc- 
tion at  the  constricted  entrance,  and  there  is  great  difficulty, 
as  on  the  Manhattan  Elevated,  in  closing  the  swinging  platform 
gates  against  the  pressure  of  the  crowds  on  the  platforms.  In 
the  new  cars  the  platforms  form  part  of  the  car  Itself,  and  are 
not  separated  from  the  body  by  either  doors  or  partitions.  The 
vestibules  form  the  ends  of  the  car.  Pneumatically-operated 
Sliding  doors  take  the  place  of  the  swinging  iron  gates,  and 
these  slide  into  the  car  siding,  where  they  are  entirely  out  of 
the  way.  The  center  side  doors  are  retained,  they  are  40 
ins.  wide  and  are  used  as  oefore.  Sliding  doors  are  provided  ut 
the  ends  of  the  vestibules,  but  these  are  narrow,  being  for  the 
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use  of  the  trainmen  only.  To  form  the  motorman's  cab  two 
doors  are  arranged  to  enclose  a  corner  of  the  vestibule.  One  of 
ihese  swings  against  the  vestibule,  protecting  the  controller 
and  air  brake  devices  and  the  other,  which  is  narrower,  swings 
against  the  end  of  the  adjacent  seat.  To  open  the  sliding  doors 
the  trainmen  step  on  a  lever,  which  releases  a  lock,  and  then 
by  means  of  another  lever,  air  is  applied  to  a  cylinder  in  the 
upper  framing,  the  piston  rod  of  which  operates  the  door.  To 
avoid  shock  and  to  permit  of  releasing  clothing  which  may  be 
caught  in  the  door  a  rubber  cushion  is  provided,  which  closes 
the  door  opening. 

The  side  doors  are  used  as  exits  from  6.30  to  10.30  a.  m.  every 
day  and  from  3  to  8  p.  m.,  except  on  Saturdays  and  Sundays. 
They  are  used  from  12  noon  to  11.30  p.  m.  on  Saturdays  and 
from  noon  to  10.30  p.  m.  on  Sundays.  One  of  the  engravings 
shows  the  sign  at  the  center  of  the  car  giving  information  as 
to  the  exits  which  the  passengers  are  to  use. 

The  average  length  of  main  line  stops  with  the  present  equip- 
ment during  the  rush  hours  is  20  and  21  seconds,  ranging  from 
13  to  30  seconds.  Owing  to  the  fact  that  the  more  important 
stations  are  used  for  both  elevated  and  surface  traffic  no  separ- 
ate record  is  ordinarily  kept  of  the  elevated  passengers.     On 


IMPRESSIONS  OF  FOREIGN  RAILROAD  PRACTICE. 


Iateriob  of  C.\b  Showing  End  and  Doobs  at  Sides. 

several  occasions  counts  have  been  made  on  days  that  were 
believed  to  represent  normal  conditions  and  not  exceptionally 
heavy  riding.  The  largest  number  leaving  elevated  trains  in 
any  one  hour  was  8,557,  one  day  last  spring,  at  the  Sullivan 
Square  Station  between  5  and  6  p.  m.  The  largest  number 
leaving  any  of  the  stations  in  an  hour  was  7,333  on  the  same 
day  at  Sullivan  Square,  between  7  and  8  a.  m.  These  crowds 
were  handled  in  four-car  trains  at  the  rate  of  thirty  trains  per 
hour.  These  interesting  figures  show  the  size  of  the  problem 
and  the  importance  of  ready  ingress  and  egress  to  and  from 
the  cars. 

If  any  improvement  may  be  made  whereby  10  seconds  may 
be  saved  in  the  average  delay  at  each  station  the  total  saving 
in  time  would  permit  of  running  one  additional  train  on  the 
line.  The  possibilities  of  improvement  through  the  use  of  these 
new  cars  has  not  been  estimated,  but  they  are  expected  to  help 
materially  in  accelerating  the  service. 


R.\iLR0AD  Accidents. — According  to  the  statistics  of  the  In- 
terstate Commerce  Commission  for  the  year  ending  June  30, 
1904,  there  were  55,130  casualties,  3,787  persons  killed  and 
51.343  injured  on  the  railroads  of  the  United  States.  This  is 
an  Increase  of  5,599  casualties  over  the  previous  year,  or  233 
killed  and  5,3r>r>  injured.  These  figures  do  not  include  high- 
way crossings  accidents  or  those  to  trespassers  or  persons 
walking  along  the  j;racks,  in  shops  remote  from  the  railroad 
or  to  employes  not  actually  on  duty. 


Editorial  Correspondence. 


London,  Englaitd. 
midland  shops  at  derby. 

It  might  be  unfair  If  I  said  that  the  Derby  shops  are  the 
most  interesting  in  England.  I  shall  say,  however,  that  of 
the  shops  which  I  visited  these  impressed  me  most  as  indicat- 
ing the  possibilities  of  improvement  and  development  of  a  very 
old  plant.  This  road  will  get  the  utmost  from  its  present 
facilities  and  then  will  be  ready  to  invest  in  a  new  plant.  After 
visiting  Derby,  many  opinions  with  respect  to  shop  practice 
formed  in  England  required  modification,  and  If  I  find  another 
shop  which  Interests  me  more  I  shall  give  It  high  praise.  It 
was  my  good  fortune  to  be  conducted  by  Mr.  Cecil  Paget,  works 
manager,  whom  many  of  the  readers  of  this  journal  have  met 
in  the  United  States.  The  Midland  has  a  total  mileage  of  2.300 
and  Is  second  in  England  in  this  respect.  It  Is  marvelously 
compact,  with  a  trunk  line  about  310  miles  long  from  London 
to  Carlisle.  Its  train  mileage  amounts  to  about  45,000.000 
per  year,  its  locomotives  number  2,900  and  the  repairs  center  at 
Derby.  The  plant  occupies  about  80  acres.  Those  desiring  to 
make  a  comparison  between  these  shops  and  ours  may  find 
the  following  figures  of  interest: 
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Machine   and   fitting   shops 

Smith  shop  No.  19    

Smith   shop    No.    20    ....;. 

Erecting   shop    .v«;». 

VPTieel   turning  shop    .  .  .  .  *, 

Wheel    press    shop : 

.\xle    shop     .>■ 

Tire    and    plate    shop    .  .  ..i 
Boiler  shop    (3  buildings)  .s-.i 
Pits  In  erecting  shop    ..,....., 

Pits   for   examination    .  .'. . ...  '.  .  .  ...  .  .*.  .%  .  ."•. 12 

Spaces  for  boilers  under  repairs    10 

Average  output  of  erecting  shop  in 

locomotives  per  week  undergoing  heavy  repairs... 23 

I  greatly  regret  the  necessity  for  hurrying  through  these  inter- 
esting shops.  This  plant  may  be  quite  thoroughly  gone  over  with- 
out going  out  of  doors  but  once.  This  is  an  important  matter  In  a 
shop  with  a  capacity  of  100  locomotives  per  month  for  heavy  re- 
pairs. The  buildings  are  exceedingly  well  lighted  and  If  they  were 
sufficiently  high  for  good  crane  service  they  would  be  satisfactory 
for  many  years  more.  This  is  an  excellent  example  of  an  old  plant 
which  Is  being  systematically  but  gradually  modernized.  The 
plan  Is  to  make  the  most  out  of  existing  facilities  before  under- 
taking expensive  new  ones.  In  the  development  the  most  vital- 
ly Important  factors  are  being  considered  first  and  the  Im- 
provements seem  to  be  very  thoroughly  planned.  Without 
any  extensive  changes  In  the  organization,  the  Individual  out- 
put of  the  workmen  has  been  practically  revolutionized  by 
liberal  and  broad-minded  administration  of  piecework.  It  Is 
generally  believed  that  English  workmen  cannot  be  hurried, 
but  certainly  the  pace  in  these  shops  Is  fast  enough  to  put  many 
of  our  own  shops  to  shame.  In  these  shops  there  are  plenty  of 
blue  chips  under  the  machines  and  Improved  tool  steels  are 
being  Introduced  rapidly.  The  cutting  speeds  are  not  high, 
but  this  will  come  gradually.  By  a  combination  of  Improve- 
ments applied  during  the  past  three  or  four  years  the  present 
erecting  shop  has  doubled  Its  output  and  now  does  30  per  cent, 
more  work  than  was  formerly  done  In  two  erecting  shops. 
Much  of  this  Is  due  to  piecework  treatment,  under  which  the 
men  have  In  some  cases  quite  doubled  their  day  rates.  It  Is  a 
pleasure  to  come  Into  contact  with  such  an  effort  as  this.  It  Is 
not  by  any  means  complete,  but  Derby  will  soon  be  a  place  for 
American  motive  power  men  to  visit  with  special  profit. 

Piece  rates  are  never  changed  here  unless  Justified  by  a 
change  In  machinery  or  method.  Then  they  are  sometimes 
changed  radically.  .Tigs  and  templates  are  extensively  used. 
The  standardization  of  the  locomotives  and  the  interchange- 
ability  of  parts  plays  an  important  part  In  this,  and  one  would 
expect  to  find  many  jigs  used  on  a  road  having  a  large  number 
of  locomotives  of  comparatively  few  Individual  types. 

An  excellent  example  of  Jig  work  was  noticed  In  connection 
with  the  bolt  holes  for  frames  and  cylinders.    The  frames  and 
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100  per  c-ent.  tbe  loatl  luay  be  varied  from  0  to  150  per  cent,  ot 
the  rafe<!  load  Avithout  varying  the  voltage  more  than  12  per 
»ont.  and  wjthoiit  change  of  excitation.  They  are  proportioned 
lor  100  per  c*nt.  momentary  overloads. 

Exciter  Gencrators.^-The&e  are  25  kw.  direct-current  General 
Electric  machines,  and  each  is  of  sufficient  capacity  to  supply 
the  entire  current,  which  vai'ies  from  4-'.  ampHi-rs  at  170  voli.s 
to  140  amperes  at  :.'."»0  voH.s.  Ninfty  amperes  at  170  volts  is 
also  required.  They  are  operated  in  parallel.  Tliese  generators 
have  shunt  resistance  aci*o3s  the  series  field,  adjusted  for  an 
ovenompounding  of  2  per  cent  The  scries  field  is  designed  lor 
."•  per  cent,  overconipounding  withoui  shunt  resistance. 

Motor  iieiH'ratur  .n'»7.  —  As  the  main  power  circuits  are  all 
alternatinK.  direct  vnrrent  is  supplied  for  the  «-ranes  by  a  motor 
generator  set.  also  .'supplied  by  the  fJeneral  Klectric  Company. 
Tlie  set  «nnsi.st.<;  of  a  »i't-<  ydr  .T-phaso  alternaiing  motor  of  ;>00 
r.p.m.  and  1S»»  volts  and  a  nniiiipolar  jr.ii-volt  direi  t  «  urrcnt 
generator. 

TrrtTJ.s/^oA-mer.s.— The  transformers  are  located  in  a  fireproof 
vault,  with  Sin.  bri.-k  -walls,  in  the  bast^ment  of  the  engine 
room.  Tlieie  are  three  I'oO-kw.  ♦;0-(yclc  ISO  to  2..10U  volt  trans- 
formers. These  are  capable  of  carrying  200  kw.  for  one  hour 
when  supplied  with  aii^  through  dm-.ts  of  2  sq.  ft.  area  without 
the  use  of  the  blower  sf^t;  th>  rise  of  temperature  is  required 


not  to  exc-eed  55  degs.  Cent,  under  these  conditions.  The  blower 
set  has  a  capacity  of  2,700  cu.  ft.  of  free  air  per  minute,  dc 
livered  at  a  pressure  of  0.75  oz.  It  is  driven  by  a  480-volt  CO 
cycle  o-i)hase  1  h.p.  induction  motor.  The  air  ducts  are  ai' 
ranged  to  lie  used  with  natural  as  well  as  artificial  draft. 

The  transformers  are  for  the  lighting  circuits  and  the  moioi 
driving  the  coal   storage   plant,   this  being  3,500  ft.  from   tie 
lutwerhouse.     All  the  other  circuits  are  of  480  volts  for  powei 
the  motors  operating  at  440  volts. 

fficilih board. — This  plant  is  up  to  dato  in  having  a  switch 
board  house,  which  removes  the  main  switchboard  from  tip 
poweihouse.  rendering  it  necessary  to  provide  merely  a  statiuh 
board  near  the  main  generators.  This  switchljoard  house  wa? 
built  for  use  in  connection  with  an  outside  current  supply, 
which  was  depended  on  for  such  shop  motors  and  lighting  as 
were  installed  before  the  erection  of  the  new  powerhouse. 

The  two  air  comi)ressors  are  cross-compounds,  with  IG-in.  aic; 
27-in.  steam  rvlinders.  24-in.  and  14-in.  air  cylinders,  with  18  in 
stroke  and  with  a  capacity  of  1.225  cu.  ft.  of  free  air  per  miii 
ute  each 

The  mechanical  and  electrical  features  of  the  power  statioii 
were  desigjied  and  exetiited  by  Mr.  Edwin  H.  Katte,  electrical 
f^ngineei-.  under  the  general  supervision  of  Mr.  H.  Fernstroni. 
chief  engineer  of  the  company. 


NHV  CARS  FOR   ELEVATED  SERVICE. 
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R«'ali/.iug  the  nece$.-;ity  for  improving  car  construction  for 
the  i)urpose  of  rapidly  loading  and  unloading  passeujiors,  a  new 
arrangement  of  car  end  has  been  adopted  in  24  new  cars  built 
for  this  road  by  the  St.  I.onis  Car  Company.  The  earlier  cars 
were  all  built  like  those  in  use  on  the  Brooklyn  Bridge,  with 
end  platforms  (partly  vestibuled  by  the  cab  doors)  and  wide 
centre  side  doors.  These  centre  doors  are  used  for  egress  of 
passenger.'?  during  nish  hours,  the /end  doors  being  used  at 
sHch.  times  for  entrance  only.     This  requires  additional  plat- 


form attendants  to  open  the  side  doors  from  the  otitside  at 
every  station.  Crowds  entering  the  end  doors  find  an  obstruc 
tion  at  the  constricted  entrance,  and  there  is  great  difficulty, 
as  on  the  Manhattan  Elevated,  In  closing  the  swinging  platform 
gates  against  the  pressure  of  the  crowds  on  the  platforms.  h\ 
the  new  cars  the  platforms  form  part  of  the  car  itself,  and  arc' 
not  separated  from  the  body  by  either  doors  or  partitions.  The 
vestibules  form  the  ends  of  the  car.  Pneumatically-operated 
Sliding  doors  take  the  place  of  the  swinging  iron  gates,  and 
these  slide  into  the  car  siding,  where  they  are  entirely  out  of 
the  way.  The  center  side  doors  are  retained,  they  are  40 
ins.  wide  and  are  used  as  oefore.  Sliding  doors  are  provided  ut 
the  ends  of  the  vestibules,  but  these  are  narrow,  being  for  the 
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ise  of  the  traiumea  only.     To  form  the  motorman's  cab  two 

loors  are  arranged  to  enclose  a  corner  of  the  vestibule.    One  of 

hose  swings  against  the  vestibule,   protecting  the  controller 

iiid  air  brake  devices  and  tiie  other,  which  is  narrower,  swings 

jgainst  the  end  of  the  adjacent  seat.    To  open  the  sliding  doors 

;he  trainmen  step  on  a  lever,  which  releases  a  lock,  and  then 

py  means  of  another  lever,  air  is  applied  to  a  cylinder  in  tlie 

ipper  framing,  the  piston  rod  of  which  operates  the  door.    To 

iivoid  shock  and  to  permit  of  releasing  clothing  which  may  be 

aught  in  the  door  a  rubJ)er  cushion  is  ijrovided,  which  closes 

he  door  opening.       \  ■.-  ^  >;_:•.; ,..    .   ../...   :  :  v-?,  -   ,  v.- •  '-y-:;. 

The  side  doors  are  used  as  exits  from  6.^0  to  iO.SO'a.iti:  every 

lay  and  from  ?,  to  8  p.  m.,  except  on  Saturdays  and  Sundays. 

They  are  used  from  12  noon  to  11.30  p.  m.  on  Saturdays  and 

from  noon  to  10.30  p.  m.  on  Sundays.    One  of  the  engravings 

hows  the  sign  at  the  of^nter  of  the  car  giving  information  as 

o  the  exits  which  the  passengers  are  to  use. 

The  average  length  of  main  line  stops  with  the  present  equip- 
ment during  the  rush  hours  is  20  and  21  seconds,  ranging  from 
IS  to  30  seconds.  Owing  to  the  fa<t  that  thp  more  important 
-tations  are  used  for  both  elevated  and  surface  traffic  no  sf^par- 
;ite  record  is  ordinarily  kept  of  the  elevated  pas.=;engers      On 
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I.NTKKiui:  OF  Cab  SiioNviNv.  jL>jr  A^M^^  At  Sini-:s. 

.several  occasions  oonnts  hiave  been  made  on  day.^  that  were 
believed  to  represent  normal  conditions  and  not  e.vceptionally 
heavy  riding.  The  largest  number  leaving  elevated  trains  in 
any  one  hour  was  8,557j,  one  day  last  spring,  at  the  Sullivan 
Square  Siaiion  betwe«Mi  ."  and  r.  p  m.  The  largest  nuuilvr 
leaving  any  uf  the  stations  in  an  hour  was  7,333  on  the  same 
day  at  Sullivan  Square,  between  7  and  8  a.  m.  These  crowds 
were  handled  in  four-car  trains  at  the  rate  of  thirty  trains  per 
hour.  These  interesting  figures  show  the  Size  of  the  problem 
and  lilt'  iuiportauce  of  .ready  ingress  and  e^Sress,  to  and  from 
ihe  cars.  'j-^.,'":':-  '"-  -y.-^".'.-'-::.'.  '  ""^    .'/":''••  .■--^-";'-''^- -""'■ 

If  any  improvement  may  be  made  whereby  l«>*8econds  may 
lie  saved  in  the  average  delay  at  each  station  the  total  saving 
in  time  would  permit  of  running  one  additional  train  on  the 
line.  The  possibilities  of  improvement  through  the  use  of  these 
new  cars  has  not  been  estimated,  but  they  ar^  expecte*!  to  h^lp 
materially  in  accelerating  the  service.^. :  •  \i 

K.vii,Ki».vi)  -Act  iitKNTs. — According  to  the  statistics  of  the  In- 
terstate Commerce  Conimi.«sion  lor  the  year  ending  .June  30. 
1904.  there  were  Tiy.loO  casualties.  3,787  persons  killed  and 
.'•1.343  injured  on  the  railroa<l.s  of  the  United  States.  This  is 
an  increase  of  r».r»9n  casualties  over  the  jjrevious  year,  or  233 
killed  and  ."'.3rif;  Injuied.  These  figures  do  not  include  high- 
way crossings  nc(  jdcnis  or  ilit)se  to  trespassers  or  persons 
walking  along  the  track.s,  in  shops  remote  from  the  railroad 
.or -to  employes  not  actually  on  duty. 


MinLvSO  SIIOI'S  AT  DEIIUV 

It  might  be  unfair  if  I  said  that  the  Derby  bUoits  are  the 
most  interesting  in  England.  I  shall  .say,  however,  that  of 
the  shops  which  I  visited  these  impressed  me  most  as  indicat- 
ing the  possibilities  of  improvement  and  development  of  a  very 
old  plant.  This  road  will  get  the  utmost  from  its  present 
facilities  and  then  will  be  ready  to  invest  in  a  new  plant  .A.fter 
visiting  Derbj',  many  opinions  with  respect  to  shop  practice 
formed  in  England  required  modification,  and  If  I  find  another 
.shop  which  interests  me  more  I  shall  give  it  bi«h  praise.  It 
was  my  good  fortune  to  be  conducted  by  Mr.  Cecil  Paget,  works 
manager,  whom  many  of  the  readers  of  this  journal  have  met 
in  the  United  States.  The  Midland  has  a  total  mileage  of  2.300 
and  is  second  in  England  in  this  respect.  .  It  Is  marvelously 
compact,  with  a  trunk  line  about  310  miles  loner  from  London 
to  Carlisle.  Its  train  mileage  amounts  to  abont  45.000. OOa 
per  year,  its  locomotives  number  2,900  and  the  repairs  center  at 
Derby.  The  plant  occupies  abont  SO  acres  Tho.«ie  desiring  to 
make  a  comparison  between  these  shops  and  ours  may  find 
the  followina  figures  of  interest:      ... 
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.Miicliiiip   and   fit ttni;   shops'  ;..;.,..;;  .!;;.,' 

Smith  hiiop  xo.  i!>  ;- % . .-.:;;;':::  ::.^:.:-':-:- :-.  :r- 

Pinitti    shop    Nn.    20  .  v..-- -•:••.<■•  ■: 

Krertine   sliop    ....  .....'..'.;., ■-■,■.•::.■ . 

WTiorJ   turning  vhop         .  .[.'■:-.  . ••.'.l".  -■.vVO, 
Wheel    press   shop    .        •._..'.-■..';:.:.■,.:.'.;.. 

Axle    stiop .  .-v.;  /.  .. .  ;:.:N..-^, 

Tir*»    nnd    plato    ^l)rlp -.,■..•.;,..".......  .V. -."'•. 

noilpr  shop    <?,  btiildin«s)..  .....-...;.',.  •. 

Pits  fn  erecting  shop    ..,',.....'.«;,■;:■;-". 

Pits  for  examination  ,  .  .,; -■- .^.  :,.S:.i  , :., 
Sp.nces  for  boilers  under  repairs  .'..v.,v  ^ 
AvoraffB  (iiitpnt  of  erertine  shfip   In.: 

loeomotiveg  per  ifjpok  undecKoipR  hioavy  repairs.  ..2^ 

I  greatly  regret  the  necessity  for  hurrying  through  these  inter- 
esting shops.  This  plant  may  be  quite  thoroughly  gonp  over  with- 
out going  out  of  doors  but  once.  This  i>i  an  impoftant  matter  In  a 
shop  with  a  capacity  of  100  locomotives  per  month  for  heavy  re 
pairs.  Tlie  buihlings  are  exceedingly  well  lighted  and  if  they  were 
sufficiently  high  for  good  crane  service  they  woiild  be  satisfactory 
for  many  years  more.  Tliis  is  an  excellent  example  of  an  old  plant 
which  Is  being  systematically  but  gi-adually  modernized.  Thp 
plan  is  to  make  the  most  out  of  existing  facilities  before  under- 
taking expensive  new  ones.  In  tho  development  the  most  vital- 
ly important  factors  are  being  considered  first  and  the  Im- 
provements seem  tO  be  very  thoroughly  planned.  Without 
any  extensive  changes  in  the  organization,  the  Individual  out- 
put of  the  workmen  has  been  practically  revolutionized  by 
liberal  and  broad-minded  administration  of  piecework.  It  1<! 
generally  believed  that  English  workmen  cannot  be  hurried, 
but  certainly  the  pace  in  these  shops  is  fast  enough  to  put  many 
of  our  own  shops  to  shame.  In  these  shops  there  are  plenty  of 
blue  chips  tinder  the  machines  and  Improved  tool  steels  are 
being  introduced  rapidly.  The  cutting  speeds  are  not  high, 
but  this  will  come  gradually.  By  a  combination  of  improve- 
ments applied  during  the  past  three  or  four  years  the  present 
erecting  shop  has  dotibled  its  output  and  now  does  30  per  cent 
more  work  than  was  formerly  done  in  two  erecting  shops. 
Much  of  this  is  due  to  piecework  treatment,  under  which  the 
men  Tiave  in  some  cases  quite  doubled  their  day  rates.  It  Is  a 
pleasure  to  come  Into  contact  with  such  an  effort  as  this.  It  Is 
not  by  any  means  complete,  but  Derby  will  soon  be  a  place  for 
.American   motive  power  men  to  visit  with  special  profit. 

Piece  rates  are  never  changed  here  unless,  justified  by  a 
change  In  machinery  or  method.  Then  they  are  sometimes 
chan.ged  radically.  .Tigs  and  templates  are  extensively  used 
The  .standardization  of  the  locomotives  and  the  intercbange- 
abilit.v  of  parts  plays  an  important  part  In  this,  and  one  would 
expect  to  find  many  jigs  used  on  a  road  having  a  large  number 
of  locomotives  of  comparatively  few  Individual  types. 

.\n  excellent  example  of  jig  work  was  noticed  In  connection 
with  the  bolt  boles  for  fr^mea  and  cylinders     The  frame?  and 
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cylinders  for  the  largest  passenger  engines  are  all  drilled  be- 
fore the  parts  go  to  the  erecting  shop  and  when  put  together 
the  holes  are  not  even  reamed.  The  writer  saw  this  work  him- 
self and  with  surprise.  This  sort  of  thing  has  reduced  the 
cost  of  erection  of  new  locomotives  within  a  short  time  in  the 
ratio  of  30  to  12.  At  Derby  very  little  hand  fitting  is  done. 
Links  and  motion  work  connections  are  lapped  to  perfect  fit- 
ting by  machinery.  While  milling  is  not  as  extensive  here 
as  at  Crewe,  much  of  the  rodwork  is  done  in  this  way.  I  saw 
eccentric  straps  milled  out  on  a  circular  milling  machine  in 
piles  of  three,  this  process  having  reduced  the  cost  of  the  job 
to  one-seventh  that  of  boring  on  the  lathe.  For  this  work 
built-up  cutters  are  used.  Fluted  side  rods  are  finished  com- 
plete on  each  side  by  special  cutters  which  face  the  rod  andj 
cut  the  channels  in  the  same  operation.  In  this  shop  no  mill- 
ing in  two  cuts  was  seen.  There  were  no  roughing  cuts  on  the 
milling  machines;  but  finished  cuts  only.  This  is  because  the 
works  manager  does  not  believe  milling  to  be  profitable  when 
a  roughing  and  a  finishing  cut  are  taken. 

Here  was  seen  the  nearest  approach  to  an  American  tool 
room  with  special  men  grinding  tools  on  a  piecework  schedule 
and  with  annunciators  and  boys  to  serve  the  men  at  the  ma- 
chines. 

This  erecting  shop  is  the  only  one  the  writer  has  seen  over 
here  having  "catacombs"  under  it.  Most  effective  use  is  made 
of  large  rooms  excavated  below  the  erecting  shop  floor  where 
the  small  parts  of  engines  are  stored  after  being  repaired  and 
while  waiting  to  be  wanted  by'  the  erecting  gangs.  An  enor- 
mous amount  of  shelving  and  wall  space  is  thus  provided, 
situated  near  the  engines  and  admirably  arranged  and  used. 
Every  part  may  be  quickly  located  by  a  record  book  which 
is  indexed.  Brake  fittings,  whistles,  valves,  cocks  and  all  small 
parts  are  stored  here  and  nothing  of  the  sort  is  to  be  seen  in 
spaces  which  could  possibly  be  used  for  anything  else.  The 
gangways  in  English  shops  are  always  too  narrow,  but  this 
besement  helps  in  a  remarkable  way'  at  Derby. 

These  notes  are  also  written  in  a  first  class  "carriage"  on 
a  first  class  road — the  road  will  not  be  named  because  of  the 
pass  kindly  given  by  the  general  manager.  It  is  both  rough 
and  rocky  and  there  is  no  difficulty  in  counting  the  rail  joints. 
Mr.  Vreeland,  of  New  York,  in  remarking  on  the  high  speeds  on 
foreign  roads,  told  of  going  80  miles  an  hour;  40  miles  per  hour 
straight  away,  20  miles  in  vertical  and  20  miles  in  lateral  vibra- 
tion. This  must  be  the  road  which  he  referred  to  (it  is  not  the 
Midland)  and  I  must  revise  a  previous  statement  that  English 
track  is  uniformly  good.     It  is  not. 

Returning  to  Derby  shop  matters,  the  staybolt  fitting  is  very 
carefully  done.  The  stays  are  apparently  of  nearly  pure  copper. 
They  are  carefully  threaded  on  automatic  machines  and  are 
most  carefully  driven  in  the  fireboxes.  Here  is  a  good  pointer 
for  our  own  practice,  for  staybolts  are  no  longer  a  source  of 
anxiety  to  the  Midland  oflScials.  This  seems  to  be  due  chiefly 
to  careful  fitting  of  the  staybolts  in  the  holes  in  the  sheets.  The 
dies  and  taps  are  closely  watched  and  carefuly  standardized. 
Bolts  varying  more  than  0.001  in.  in  diameter  from  the  absolute- 
ly correct  size  are  discarded  by  a  simple  test  which  was  new  to 
me.  The  staybolts  are  rolled  down  a  little  flight  of  four  steps, 
the  treads  of  which  are  in  form  of  two  rollers.  The  rollers 
of  the  top  step  are  set  far  enough  apart  to  allow  a  staybolt 
0.001  in.  over-size  to  drop  through  to  the  sec-ond  step.  If  it  is 
more  than  0.001  in.  too  large  it  will  not  go  through  and  is  re- 
jected. If  it  is  of  the  exact  size  desired  it  will  pass  through 
the  second  step  and  if  0.001  in.  smaller  than  this  it  will  pass 
through  the  third  step.  A  fourth  step  is  made  0.002  in.  smaller 
than  the  standard  and,  if  a  bolt  passes  these  rollers  it  is  re- 
jected. This  little  affair  provides  a  very  satisfactory  gauge 
which  has  a  large  capacity  of  inspection. 

It  would  require  more  than  a  few  hours  to  see  these  works 
properly.  I  happened  to  spend  the  noon  hour  looking  about, 
and  Mr.  Paget  took  me  into  the  mess  room  where  perhaps  800 
or  more  of  the  shop  men  were  enjoying  their  dinners  in  com- 
fort. It  was  an  impressive  sight.  Before  I  had  a  look  i.t  the 
appointments  furnished  by  the  company  for  heating  coffee,  the 
men  began  to  rap  on  the  tables  with  their  tin  cups.    Mr.  Paget 


explained  that  a  speech  was  wanted.  I  shall  always  think  th 
he  had  a  twinkle  in  his  eye  as  he  took  me  in  there.  After  ty 
ing  a  "snap  shot"  at  the  enemy,  I  escaped  unhurt.  This  me; 
room  plan  is  a  fine  thing  for  the  company  and  for  the  men. 
brings  them  together  as  a  sort  of  club  at  noon  and  is  mii 
ahead  of  lunching  about  the  corners  of  the  shop.  The  Gra 
Trunk  has  had  a  messroom  at  Montreal  for  about  40  yea: 
Our  railroads  at  home  should  take  a  leaf  out  of  this  book  1 
cause  a  large  proportion  of  our  shop  men  bring  their  dinne: 
It  would  pay  to  provide  them  a  clean,  comfortable  place 
which  to  really  enjoy  their  nooning  with  a  chance  to  smoke  ai 
converse  afterward. 

Like  other  English  roads,  the  Midland  has  simplified  in  11 
number  of  locomotive  types  and   I  am  told  that  for  2,500  ei 
gines  two  different  designs  of  slide  valves  suffice — one  is  long, 
than  the  other  in  order  to  provide  for  different  size  cylindei 
but  the  ports  are  all  the  same  size.    It  is  the  practice  of  tli 
road  to  use  rather  large  cylinders,  and  small  valves;  in  fat 
we  should  say  that  the  locomotives  are  over-cylindered  an 
under-valved.     This  road  aims  to  keep  the  piston  speeds  (, 
locomotives     below     1,000     ft.     per    minute,     and    vary    lli' 
diameter  of  the  driving  wheels  in  accordance  with  the  speeti. 
This  works  out  very  well  because  the  very  high  speed  train 
are  usually  comparatively  light. 

This  road  is  quite  partial  to  the  piston  valve,  and  speciall> 
those  of  the  Smith  type  with  relieving  packing  rings  whidi 
do  not  require  the  use  of  relief  valves.  The  piston  valves  ar< 
small,  usually  8%  ins.  in  diameter,  10  ins.  being  the  largest. 
The  three-cylinder  compounds  on  this  road  are  giving  excel 
lent  service,  and  are  very  highly  spoken  of. 

Three  sizes  of  boilers  suffice  for  nearly  all  standard  modirn 
engines  on  this  road,  including  the  compounds.  The  boilers 
are  of  two  types,  the  Belpaire  and  the  round  top.  There  arc 
two  classes  of  Belpaire  and  one  round  top.  In  the  latter  type 
of  standard  engines  such  parts  as  the  boxes  and  valve  gear  arc 
interchangeable. 

The  surprising  thing  all  over  England  is  that  with  engines 
over-cylindered  and  under-valved  and  under-boilered  they  give 
such  eflScient  results.  This  must  be  due  to  the  handling.  Tin' 
coal  is  good  and  water  fairly  good.  The  engines  on  this  road 
have  large  nozzles,  the  cylinders  are  protected  and  special  at- 
tention has  been  given  through  admirable  experimental  work 
to  conditions  of  combustion,  the  mixing  of  the  gases  in  the 
firebox  and  to  preventing  the  use  of  large  excess  of  air.  In 
a  test  between  Nottingham  and  London  a  mean  sample  of 
smokebox  gas  taken  throughout  the  two  hours'  trip  gave  the 
following: 

Carbonic  acid 13.74 

Nitrogen   83.10 

Oxygen    316 

The  mixing  of  the  gases  is  obtained  by  the  combination  of 
deflector  from  the  firedoor  and  the  firebrick  arch.  Great  care 
in  the  adjustment  of  locomotives  is  everywhere  apparent  and 
w^  have  much  to  learn  in  England  in  the  matter  of  efficient 
operation  of  small  engines.  Feeling  that  I  have  not  done  jus- 
tice to  many  good  features  of  English  shop  practice.  I  must 
leave  this  subject,  hoping  to  be  able  to  make  a  more  ex- 
haustive study  some  day. 

As  already  stated,  most  English  engines  are  not  hard  worked. 
From  these  we  have  little  to  learn,  but  those  which  are  haul- 
ing trains  in  competitive  express  service  are  doing  wonders,  in 
view  of  their  weight  and  small  heating  surfaces.  This  vigor- 
ous passenger  competition  is  playing  an  important  part  in  Eng- 
lish railroad  practice  and  is  likely  to  be  far  reaching  in  its 
effects.  For  example,  the  east  and  west  coast  lines  have  strug- 
gled in  thef  matter  of  speed.  They  will  soon  apply  the  same 
tactics  in  things  which  go  to  make  trains  heavier.  In  fact, 
they  have  already  done  so.  and  this  has  brought  the  corridor 
carriages.  Competition  has  led  to  a  large  number  of  fast,  direct 
trains  with  long  runs  without  intermediate  stops,  and  this 
cannot  fail  to  seriously  hamper  freight  service.  This  already 
constitutes  a  problem  which  must  worry  general  managers 
not  a  little. 
The  very  large  proportion  of  private  cars  constitutes  another 
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:oblem  which  only  an  association  of  the  railroads  can  solve, 
hese  private  interests  must  be  reckoned  with  in  any  attempt  to 
itroduce  improvements  in  cars.  The  Caledonian  is  getting 
xcellent  service  with  its  large  capacity  steel  frame  coal  cars 
illustrated  several  years  ago  in  this  journal),  but  they  are 
sed  chiefly  for  handling  coal  for  the  use  of  the  locomotives. 
Ir.  Mcintosh  is  now  introducing  hopper-bottom  cars  for  this 
f-rvice.  The  steel  frame  cars  have  done  so  well  that  they  are 
ractically  never  seen  at  the  shops.  The  Midland  is  also  using 
')-ton  steel  coal  cars  of  the  gondola  type. 
Because  trains  in  England  are  light  and  because  of  the  fact 
iiat  the  "ton  mile"  is  not  in  the  dictionary  of  English  railroad 
lien,  it  must  not  be  thought  that  freight  service  is  not  improv- 
ng  from  the  standpoint  of  cost  of  service.  The  following 
igures  from  the  Statist  do  not  show  the  mileaga  or  the  ton- 
,age,  but  they  indicate  a  marked  improvement  in  three  years: 

ElJ^NINGS  PEB  FREIGHT  TRAIN  KILE  IN  PENCE. 

1900.  1903. 

Lancashire  &   Yorkshire    .ii.ii*. 110.09  127.5 

North     Eastern 83.45  104.4 

ixjndon  &  North  Western    82.05  98.7 

Midland     65.52  74.4 

.  ireat    Central     48.62  68.2 

(Jreat    Eastern    57.67  68.0 

I  ;reat   Western    59.81  67.3 

ureal    Northern    57.89  68.1 

In  estimating  the  value  of  these  records  it  is  absolutely  neces- 
sary to  know  the  mileage  and  tonnage,  and  here  is  where  we  are 
a  century  or  two  ahead  of  England.    In  the  matter  of  knowing 


the  cost  in  terms  of  work  done  English  roads  are  exceedingly 
deficient. 

Practice  in  Great  Britain  with  respect  to  rails  and  rail  fas- 
tenings is  amusing.  When  the  double  head  rail  and  cast  iron 
chair  were  introduced  it  was  supposed  that  the  rails  when 
worn  could  be  turned  over  in  the  chairs  and  a  double  life  of 
the  rail  secured.  The  discovery  of  the  fallacy  of  this  idea 
did  not  lead  to  a  change  in  the  shape  of  the  rail.  It  remains 
in  the  double  headed  form  and  the  chair  is  retained,  with  its 
wooden  wedge.  It  is  true  that  the  chair  makes  an  excellent  tie 
plate,  but  why  the  expense  of  this  construction  should  be 
perpetuated  is  unaccountable. 

I  may  not  write  more  from  England  and  therefore  take  this 
opportunity  to  express  grateful  thanks  for  the  uniformly  gen- 
erous courtesies  extended  by  English  railway  officials  whom 
I  found  to  be  without  exception  gentlemen  of  the  highest  type 
and  most  hospitable. 

Perhaps  a  word  to  those  visiting  English  railroad  oflScials 
for  the  first  time  may  be  helpful.  Naturally  these  gentlemen 
are  very  busy.  They  work  under  considerable  pressure  and 
they  take  great  care  of  their  time.  I  found  It  desirable  to 
send  letters  of  introduction  in  advance  asking  for  an  inter- 
view, and  invariably  found  a  pleasant  reception  and  the  officials 
with  desks  clear,  ready  for  a  talk.  They,  however,  will  not 
allow  themselves  to  be  interrupted  as  Americans  do  and  they 
are  quite  right  in  this.  O.  M.  B. 

{To  be  continued.) 


MULTIPLE  DRILL  WITH  ARCH  BAR  FIXTURES. 


This  drill  has  six  spindles,  and  for  railroad  shop  use  can  be 
furnished  with  arch  bar  fixtures,  as  shown  in  the  photograph. 


Burt  &  Company  have  arranged  their  No.  5  Independent  feed 
multiple  drill  to  take  the  adjustable  arch  bar  fixtures,  and  when 
these  are  not  required  they  can  readily  be  removed  and  the 
machine  can  be  used  for  any  other  class  of  car  or  locomotive 


and  when  thus  equipped  can  give  an  output  of  drilled  arch      work,  such  as  drilling  brake  levers,  truck  frames,  steam  chest 


.-.V>''v 


Mri.Tii'LK  Drill  WiTii  Akcii  B.\h  Fixtire — Foote,  Birt  &  Company. 
bars  nearly  equal  to  any  standard  arch  bar  drill  on  the  market,      covers,  straps,  etc.,  running  the  six  spindles  with  one  operator 


On  page  266  of  the  July,  1904,  number  of  this  journal  is  illus- 
trated a  standard  arch  bar  drill  made  by  the  same  company. 
As  many  of  the  railroad  shops  do  not  have  enough  of  this 


and  thus  very  materially  decreasing  the  cost  of  turning  out 
the  work. 

Two  of  these  machines  in  the  works  of  a  well-known  con- 


class  of  work  to  keep  a  machine  steadily  employed,  Foote,      cern,  and  with  ordinary  standard  twist  drills,  which  on  this 
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class  of  work  require  grinding  about  eight  times  a  day,  and 
Willi  tlie  arch  bars  handled  by  hand,  are  drilling  complete 
about  85  Pennsylvania  Railroad  standard  lOO.OOU-lb.  arch  bars 
per  day  vi  10  hours  on  each  machine.  With  Novo  twist  drills 
and  an  air  hoist  for  handling  the  arch  bars  the  output  could 
be  considerably  increased. 

Each  head  is  independently  adjustable  along  the  rail  with- 
out loosening  bolts  or  set  screws.  The  minimum  distance  be- 
tween the  centre  of  any  two  heads  is  8  ins.,  and  the  greatest 
centre  to  centre  distance  of  the  outside  spindles  is  97  ins. 
Each  head  is  operated  by  a  clutch  for  both  the  motion  and 
feed,  and  thus  any  spindle  can  be  started  or  stopped  without 
refei'enee  to  the  other  spindles.  Three  changes  of  positive 
feed  are  provided,  and  an  automatic  knock-off  permits  the 
feed  to  be  thrown  out  at  any  predetermined  depth.  The  table 
is  24  ins.  wide,  121  Ms  ins.  long,  and  adjusts  vertically  on  up- 
rights 14  ins.  The  maximum  distance  from  the  nose  of  the 
spindle  to  the  top  of  the  table  is  26  ins.,  and  from  the  face  of 
the  upright  to  the  centre  of  the  spindle  is  12^  ins.  The  drill 
weighs  complete  about  12,000  lbs.,  and  is  made  by  Foote,  Burt 
&  Company,  of  Cleveland. 


BALL  BEARING  CENTER  PLATES  AND  SIDE  BEARINGS. 


That  great  advantages  would  result  from  the  use  of  friction- 
less  center  plates  and  side  bearings  under  freight  cars  Is  ap- 
parent. The  question  is.  Can  such  devices  be  produced  at  a 
reasonable  cost  to  stand  the  severe  service  they  would  be  sub- 
jected to?  They  would  have  to  be  simple,  substantial  and  such 
that  they  would  require  no  attention  after  being  placed  under 
the  car.  A  device  that  meets  the  above  conditions  and  at  the 
same  time  can  be  used  with  any  type  of  truck  or  body  bolster 
construction  has  been  experimented  with  and  developed  on 
the  Pittsburg  &  Lake  Erie  Railroad  during  the  past  seven 
years  with  remarkable  results. 

Wheel  flange  wear  on  cars  equipped  with  the  device  has  been 


H.VRTMAX   Ball  Beaki.nu   Center  Plates  and  Side   Bearings. 

practically  eliminated.  The  line  cut  shows  the  outline  of  the 
flange  and  tread  of  four  wheels  of  a  truck  which  ran  for  81 
months  under  a  60,000-lb.  capacity  wooden  gondola  car  equipped 
with  the  device,  making  in  that  time  approximately  50,000 
miles.  The  treads  are  badly  worn,  but  the  flanges  show  very 
little  wear.  In  passing  through  the  McKees  Rocks  freight 
yards  of  the  company  the  writer  recently  examined  the  wheels 
under  25  steel  gondola  cars  equipped  with  this  device  which 
had  been  in  service  3"  years  or  more  and  only  2  wheels  out  of 
the  200  showed  any  perceptible  signs  of  flange  wear  and  those 
two  were  but  slightly  worn,  considering  the  time  they  had 
been  in  service. 
It  naturally  follows  that  the  wear  of  the  rail  flange  will  be 


reduced  in  a  like  ratio  and  that  less  power  will  be  require 
to  haul   trains  of  cars  thus  equipped.       Practical   experieuc 
and  dynamometer  tests  which  have  been  made  from  time  t' 
time  indicate  that  the  train  resistance  is  considerably  decrease^ 
by  the  use  of  these  ball  bearing  center  plates  and  side  bear 
ings.    A  very  elaborate  dynamometer  test  was  recently  mad' 
on  the  Erie  Railroad  in  which  representatives  from  the  tes 
departments  of  the  Erie  R.  R.,  B.  &  O.  R.  R.,  P.  R.  R.,  L.  S.  c> 
M.  S.  Ry.  and  P.  &  L.  E.  R.  R.  participated.    The  test  was  mad 
over  a  distance  of  32  miles,  but  it  was  decided  to  base  the  ca! 
culations  on  a  stretch  of  10  miles  where  it  was  thought  tht 
most  accurate  data  were  obtained.    On  this  10  miles  there  wa> 
an  average  up  grade  of  0.36  per  cent.,  with  only  31  per  cent  o; 
straight  track.    The  minimum  curve  was  45  min.,  the  maxi 
mum  4  deg.  45  min.  and  there  were  8  reverse  curves.    At  ou( 
point  there  was  a  stretch  of  3  miles  of  constant  curvature  in 
which  there  were  4  reverse  curves  and  at  another  point  in  a 
distance  of  1  mile  of  constant  curvature  there  were  3  reverse 
curves  formed  by  two  4-deg.  and  two  3-deg.  curves.   Nine  trains, 
each  made  up  of  steel  cars  of  100,000  lbs.  capacity,  were  tested. 
Five  of  the  trains,  average  weight  1,801  tons,  consisted  of  2G 
cars  each  which  were  equipped  with  plain  center  plates  and 
side  bearings;  3  trains,  average  weight  1,733  tons,  were  mado 
up  of  25  cars  each   which  were  equipped   with  ball   bearing 
center  plates  and  side  bearings;    1  train  of  2,114  tons  made 
up  of  30  cars  equipped   with  the   ball  bearings.       The  same 
engine  crew  and  locomotive  were  used  for  all  the  tests.     The 
maximum  rating  of  the  locomotive  over  the  division  was  1,750 
tons.     The  weather  conditions  were  very  uniform;  variation  in 
temperature  did  not  exceed  5  deg. 

The  average  train  resistance  for  the  flat  center  plate  and 
side  bearing  trains  was  13.64  lbs.  per  ton,  and  for  the  ball 
bearing  trains  12.14  lbs.  per  ton — or  a  decrease  of  11  per  cent., 
due  to  use  of  ball  bearings.  Correcting  for  grade  gives  a  re- 
sistance on  the  level  of  6.33  lbs.  per  ton  for  the  flat  center 
plate  and  side  bearing  trains,  and  4.93  lbs.  per  ton  for  the 
ball  bearing  trains,  or  a  decrease  of  resistance  due  to  use  of 
ball  bearings  of  22.1  per  cent.  The  water  consumption  obser- 
vations confirm  these  results. 

One  of  the  blast  furnaces  in  Pittsburg  has  a  rather  steep 
incline  leading  to  a  trestle   for   unloading  ore.     Part  of  the 
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Outline  of  Wheels  Which  Run  81  Months  Undeb  Cab 
Equipped    With    Ball    Bearings. 

lower  end  of  the  incline  is  on  a  25-deg.  curve  and  the  level 
track  at  the  foot  of  it  has  a  17-deg.  reverse  curve  and  then  a 
long  17-deg.  curve.  After  cars  are  unloaded  they  are  allowed 
to  drift  down  the  incline,  and  cars  equipped  with  ball  bearings 
travel  on  the  average  more  than  twice  as  far  as  those  equipped 
with  plain  center  plates  and  side  bearings. 

Other  tests  of  these  bearings  are  described  on  page  45  of 
the  February,  1902,  and  pages  263-4  of  the  August,  1902,  Issues 
of  this  journal. 

The  construction  of  the  ball  bearing  center  plates  and  side 
bearings  is  shown  in  the  photograph.  The  balls  are  2^  ins.  in 
diameter,  made  of  drop  forged  steel  of  .55  carbon.  The  center 
plates  are  of  drop  forged  steel  of  about  .25  carbon.    The  top 
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plate  has  a  plain  groove  13-16  in.  deep,  and  the  bottom  plate 
has  six  pockets  as  shown.  These  pockets  are  so  constructed 
that  as  the  truck  turns  the  balls  travel  up  a  very  slight  in- 
cline, and  the  truck  will  thus  easily  regain  its  normal  posi- 
tion when  it  strikes  a  tangent.  The  ordinary  center  plates 
and  side  bearings  offer  so  much  resistance  to  turning  that 
after  the  car  leaves  a  curve  the  wheel  flanges  will  grind  on 
the  rail  for  a  considerable  distance.  The  grooves  and  pockets 
in  the  center  plates  are  made  so  that  the  balls  fit  in  them 
snugly  and  have  a  good  bearing.  The  side  bearings  are  of 
malleable  iron,  and  are  applied  with  from  ^  to  %  in.  clear- 
ance on  each  side.  They  are  equipped  with  one  ball  each;  the 
upper  one  has  a  plain  groove  and  the  lower  one  a  long  pocket. 
As  they  merely  act  as  balances,  they  do  not  carry  any  great 
load.  The  construction  of  the  bearings  is  such  that  the  balls 
cannot  be  thrown  out  and  lost. 

No  trouble  has  been  experienced  with  dirt  gathering  in  the 
bearings  and  interfering  with  the  action  of  the  balls.  The 
center  plates  and  side  bearings  under  one  of  the  cars  were 
recently  packed  tight  with  granulated  slag,  but  it  was  found 
that  the  balls  actually  forced  it  out,  and  that  it  did  not  inter- 
fere with  them.  The  action  of  the  balls  is  such  that  they 
seem  to  rotate  in  all  directions,  and  do  not  wear  out  of  round. 

About  7,600  cars  are  now  equipped  with  these  bearings, 
which  are  known  as  the  Hartman  Ball  Bearing  Centre  Plates 
and  Side  Bearings,  and  which  are  controlled  by  the  Anti- 
Friction  Bearing  Company  of  Pittsburg. 
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Details  fob  Nut  and  Screw  for  Locomotive  Hoist. 
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ELECTRIC   LOCOMOTIVE    HOIST. 


27-6  Long  to  Top  of  Shaft 


ATCHISON,  TOPEKA  AND  SANTA  FE  RAILWAY. 


While  its  construction  does  not  involve  special  originality 
this  hoist  is  a  good  example  of  labor  saving  machinery  which 
is  well  adapted  for  use  at  shops  where  for  any  reason  it  is  not 
advisable  to  install  powerful  traveling  cranes. 

This  hoist  is  in  use  at  the  Albuquerque  shops  of  the  Atchi- 


• — 9-0'S^uiretlftTad\iKtcfi      • 
Loop  Hanger  for  Locomotive  Hoist. 


LocoMOTi\-E  Hoist — Atchison,  Topeka  &  Santa  Fe  Railway. 
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son,  Topeka  &  Santa  Fe,  and  a  similar  one  is  to  be  installed 
at  San  bernardiuo,  Cal.  Neither  of  tliese  shops  have  crane 
service,  but  both  are  equipped  with  electric  power.  The  ca- 
pacity 01  lue  hOiSL  is  200, OOU  lbs.  and  it  is  driven  by  a  oU  li.p. 
motoi*.  The  frame  is  built  up  of  structural  shapes,  with 
a  noiiy.outal  iengtn  ot  39  tt.  8  ins.  between  tnc  pests,  lue  wiain 
across  the  track  being  13  ft.  The  arrangement  of  the  motor 
arive  is  shown  in  the  engraving.  One  end  of  the  hoist  is  fl.xed 
in  position,  while  tiie  crossrail  at  the  other  end  may  be  movLd 
aiong  the  strmtuie  through  a  navel  of  14  ft.  3  ins.  in  order 
to  accommodate  locomotives  of  vai'ious  lengths.  This  cross- 
rail  is  traversed  by  screws  driven  by  a  hand  wheel  and  chain 
leaching  tiown  to  tne  Hoor  of  tlie  s.;op.  Tlie  motor  is  iiiounled 
on  the  upper  part  of  tlie  frame  and,  by  means  of  a  belt,  drives 
a  long  shaft  extending  the  full  length  of  the  frame  on  the 
other  side.  At  the  fixed  end  miter  gears  drive  a  cross  shaft 
carrying  two  worms,  meshing  with  worm  wheels  at  the  corner 
of  the  hoist.  The  moveable  crossrail  also  jL-arries  a  cross 
shaft  driven  from  the  main  shaft  through  a  miter  gear  which 
is  carried  on  a  portion  of  the  shaft  which  is  splined  for  the 
traveling  of  the  gear.  Thus  at  the  four  corners  of  the  hoist 
worm  wheels  ate  driven  in  either  direction  by  the  motor. 
These  worm  wheels  aie  also  nuts  receiving  long  screw  rods 
by  which  the  locomotives  are  raised.  The  lower  ends  of  these 
rods  terminate  in  forged  loops  which  are  made  large  enough 
to  receive  crossbars  of  15-in.  "I"  beams  which  are  passed  under 
the  locomotive  frames  for  lifting.  Details  of  the  loops  and 
also  of  the  worms  and  worm  wheels,  with  the  thrust  collars 
and  lifting  screws,  are  shown.  The  latter  detail  also  shows 
the  construction  of  one  of  the  crossrails  in  section. 

The  motor  is  a  30  h.p.  variable  speed,  induction  type, 
controlled  by  resistance  in  the  revolving  winding,  and 
furnished,  as  was  all  of  the  electrical  machinery  of  this  plant, 
by  the  General  Electric  Company. 


VARIABLE    SPEED   MOTORS   IN   RAILWAY    MACHINE 

SHOPS. 


BY   J.    C.    STKK.N. 


After  considering  the  advantage.s  of  the  variable  speed  motor 
in  a  general  way,  it  remains  to  consider  more  specifically  its 
adaptability  for  driving  the  various  machines  found  in  the 
railway  machine  shop.  There  are  so  many  different  types  of 
machines  and  some  of  them  are  usd  for  such  a  variety  of 
purposes,  that  it  is  necessary  to  consider  almost  every  ma- 
chine separately.  To  better  show  the  advantages  of  a  well- 
selected  motor  equipment  as  applied  to  the  machine  tool,  it 
may  be  well  to  consider  first  tiie  disadvantages  of  the  usual 
method  of  driving  by  means  of  stepped  pulleys  and  belts.  The 
term  "stepped  pulley"  is  here  used  in  preference  to  the  more 
common  term  of  cone  pulley,  or  cone.  In  order  to  transmit 
the  driving  power  required  in  the  successful  operation  of  mod- 
ern machine  tools  it  is  necessary  to  use  pulleys  either  of  a 
large  diameter  or  with  a  wide  belt  surface.  In  many  cases,  the 
diameter  of  the  driving  pulley  is  limited  or  fixed  by  the  nature 
of  the  machine  upon  which  it  is  used.  The  belt  width  may  also 
be  limited  by  the  number  of  steps  of  the  pulley  in  order  to 
secure  as  large  a  number  of  speeds  as  possible,  or  by  adopting 
such  a  width  as  can  readily  be  shifted  from  one  step  to  an- 
other. A  belt  that  is  light  enough  to  be  shifted  easily  may  be 
too  light  to  transmit  sufficient  power,  while  on  the  other  hand 
a  belt  heavy  enough  for  driving  purposes  may  be  very  hard  to 
shift.  It  is  frequently  the  case  that  much  time  is  lost  because 
the  operator  will  not  change  the  belt  position,  when  by  so  doing 
he  might  secure  a  higher  cutting  speed.  It  is  true  that  in 
many  instances  where  the  cuts  are  quite  short  the  time  saved 
would  not  justify  stopping  the  machine  long  enough  to  shift 
the  belt,  but  if  by  some  ready  means  of  adjustment  the  desired 
increase  in  speed  could  be  quickly  obtained  then  in  such  cases 
a  saving  in  time  by  the  use  of  the  increased  speed  could  be 
effected.  When  the  work  involves  cutting  upon  different  diam- 
eters and  at  different  rates  of  speed,  every  minute  saved  by 


reaf-on  of  operating  at  an  increased  rate  of  speed  is  that  much 
gained. 

Tne  worst  feature,  iiowever,  in  connection  with  the  use  of 
stepped  pulleys  is  not  the  difficulty  of  shifting  the  belt,  but  is 
the  comparatively  large  difference  or  jump  between  the  dif- 
lerent  steps  of  the  pulley  or  in  other  words,  the  laige  varia- 
tion between  the  speeds  when  the  belt  is  changed  from  one  step 
to  another.  To  illustrate  this,  consider  the  pulley  and  gearing 
of  a  -4-in.  lathe.  A  representative  machine  of  this  class  may 
have  a  pulley  the  extreme  steps  of  which  will  be  in  the  ratio 
of  8  to  1,  and  it  will  probably  have  a  back  gear  ratio  of  about 
12  to  1.  liy  this  is  meant  that  the  range  of  speeds  as  effected 
by  the  use  of  the  belt  upon  the  extreme  steps  of  the  pulley  will 
be  in  the  ratio  of  8  to  1  and  that  the  range  of  speeds  with  the 
belt  in  any  given  position  with  the  back  gear  in  and  out  will 
be  as  12  to  1.  With  this  arrangement,  and  using  a  5-step  pul- 
ley, the  diameters  at  which  the  cutting  speed  is  uniform  will 
be  in  about  this  proportion:  24  ins.,  14  ins.,  8.5  ins.,  5  ins.  and  3 
ins.  with  the  back  gear  in;  and  2  Ins.,  1.25  ins.,  .75  in.,  .42  in.  and 
.25  in.  with  the  back  gear  out.  With  the  lathe  arranged  for  any 
given  cutting  speed,  it  is  obvious  that  for  any  other  diam- 
eters than  those  corresponding  to  the  different  belt  positions 
the  speed  will  be  at  eithej-  a  higher  or  lower  rate  of  cutting 
than  that  for  which  the  machine  is  arranged. 

Consider  a  piece  of  facing  work  with  the  cut  started  at  a 
diameter  of  24  ins.  at  as  high  a  rate  of  cutting  speed  as  is  pos- 
sible for  that  particular  job,  then  the  work  will  be  run  at  a 
gradually  decreasing  cutting  speed  until  a  diameter  of  14  ins.  is 
reached,  where  by  a  change  in  the  position  of  the  belt  the 
maximum  cutting  speed  can  again  be  brought  into  use;  and  so 
on  through  the  different  diameters  until  the  cut  is  finished.  In 
this  case  we  have  an  average  loss  of  time  of  about  20  per  cent, 
due  to  decreased  cutting  speed  alone,  besides  the  time  lost  by 
making  the  requisite  changes  in  the  positions  of  the  belt.  By 
the  use  of  the  variable  speed  motor  and  a  controller  with  a 
suitable  number  of  steps,  the  speed  can  be  brought  up  to  the 
maximum  by  simply  moving  the  controller  lever  at  the  proper 
time  without  stopping  the  machine.  By  such  means  a  pos- 
sible saving  of  time  of  from  12  to  20  per  cent,  can  be  effected, 
the  amount  of  time  saved,  of  couise,  depending  upon  the  num- 
ber of  speeds  provided  for  in  tlie  controller,  assuming  that  it 
is  placed  within  easy  reach  of  the  operator. 

The  stepped  pulley  drive  is  also  at  a  disadvantage  when  turn- 
ing shafting  of  different  diameters,  or  similar  work  where  a 
maximum  speed  must  be  obtained  to  produce  the  best  results 
with  high  speed  cutting  steel.  The  increase  in  cutting  speed 
between  any  two  adjoining  belt  positions  is  equal  to  about 
(.0  per  cent.  Thus  it  will  be  seen  that  if  a  piece  of  work  is 
being  turned  out  at  a  rate  of  cutting  speed  which  is  20  per 
(ent.  below  that  which  the  tool  is  capable  of,  the  next  speed, 
which  is  about  60  per  cent,  higher,  may  be  too  high  for  the 
tool  to  stand,  so  that  the  machine  must  go  on  cutting  at  a  loss 
of  time  that  might  have  been  utilized  had  a  ready  means  of 
seeming  finer  gradations  of  speed  been  at  hand.  Such  grada- 
tions of  speed  can  be  secured  by  the  use  of  a  variable  speed 
motor  with  a  suitable  controller.  Practical  experience  has 
shown,  especially  since  the  high  speed  steels  have  been  intro- 
duced, that  the  limitation  of  the  stepped  pulley  in  this  direc- 
tion causes  very  much  more  loss  of  time  than  is  generally  sup- 
posed, since  it  does  not  give  as  fine  gradations  of  speed  as  are 
required  by  modern  methods.  The  defects  noted  in  the  above 
cases  will  apply  equally  well  to  many  other  lathes,  and  also  to 
such  machines  as  boring  mills  and  other  machines  where 
stepped  pulleys  are  now  used  That  certain  defects  do  exist 
with  the  use  of  pulleys,  that  necessitate  frequent  shifting  of 
the  belt,  is  evidenced  by  the  fact  that  substitutes  are  offered  in 
a  variety  of  change  gear  devices  to  overcome  these  objections. 

For  motor  driving  the  variable  speed  motor  with  a  controller 
liaving  a  comparatively  large  number  of  steps  seems  at  the 
present  time  to  offer  the  most  satisfactory  means  of  securing 
the  large  number  of  cutting  speeds  called  for  in  some  classes 
of  work.  Examples  of  special  applications  will  be  treated  in 
articles  to  follow. 
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CAST  STEEL  LOCOMOTIVE  FRAMES. 


A  Rationax  Design. 
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ATCIIISOX,    TOPEKA    &    SANTA    FE    RAILWAY. 


Those  who  have  made  the  closest  study  of  cast  steel  for 
locomotive  frames  are  of  the  opinion  that  the  design  should 
be  made  with  reference  to  the  fact  that  the  metal  Is  to  be  cast 
and  is  to  meet  the  difficulties  of  shrinkage  and  shrinkage 
stresses.  They  do  not  cast  a  frame  of  large  rectangular  sec- 
tions, exactly  of  the  form  of  a  forged  frame.  Good  steel 
frames  have  been  cast  after  the  pattern  of  wrought  frames, 
and  that  they  stand  so  well  in  service  is  the  highest  testimony 
to  the  skill  of  the  foundry,  but,  after  years  of  experience,  no 
one  will  claim  that  there  is  any  advantage  in  rectangular 
sections. 

In  the  accompanying  engraving  a  design  of  cast  steel  frames 
for  a  0-6-0  switch  engine  is  illustrated.  This  has  been  worked 
out  with  special  reference  to  the  material  and  its  well  known 
tendencies.  Tee  and  I  sections  prevail,  and  the  fillets  are  of 
large  radius.  Between  the  driving  axle  jaws  the  plate  form 
is  used,  the  metal  in  the  web  being  "'i  in.  thick,  with  bosses 
located  wherever  they  are  needed.  Sections  taken  along  the 
full  length  of  the  cast  steel  portion  are  shown  in  sectional 
plan.  Wrought  iron  is  used  for  the  front  section  and  also  for 
the  pedestal  binders.  Readers  may  desire  to  compare  this  de- 
sign with  that  of  the  Delaware  &  Hudson  Company  illustrated 
in  this  journal  on  page  365  in  OcJtober,  1903. 


PAINTING   OF  STEEL  CARS- 

Following  is  a  report  made  before  the  recent  convention  of 
the  Master  Car  and  Locomotive  Painters'  Association: 

It  is  the  sense  of  this  association  that,  in  the  construction 
and  painting  of  steel  cars,  the  following  points  are  of  vital 
importance  to  their  preservation: 

First — All  flash  or  mill  scale,  rust,  oil,  grease  and  dirt  should 
be  entirely  removed  from  all  parts  entering  into  the  construc- 
tion of  cars  before  any  paint  is  applied.  We  believe  that  this 
can  be  best  accomplished  by  the  use  of  the  sand  blast. 

Second — During  construction,  all  overlapping  joints,  wher- 
ever metal  is  placed  upon  metal,  should  l>e  thoroughly  coated 
with  a  heavy  mixture  of  moisture  repelling  paint. 

Third — The  initial  painting,  being  of  the  greatest  impor- 
tance, should  be  done  in  the  best  possible  manner.  The  first 
coat  should  be  applied  Immediately  after  metal  has  been  sand 
blasted  and  before  the  cleaned  surface  can  accumulate  rust. 

The  material  should  be  of  an  elastic  nature  and  sufficient 
time  should  be  allowed  between  coats  for  drying.  It  should 
be  put  on  evenly  in  a  workmanlike  nianner. 

Fourth — We  believe  that  not  less  than  three  coats  should 
be  applied  to  all  exterior  parts  of  body,  including  underfram- 
ing,  and  two  coats  on  interior  of  body;  also  all  parts  of  trucks 
except  wheels  and  axles. 

Fifth — W^e  recommend  a  rigid  inspection  of  the  cleaning  and 
painting  of  cars  under  construction  by  competent,  practical 
men.  believing  this  in  the  line  of  economy. 

Sixth — We  would  suggest  that  the  abuse  of  cars  in  service 
be  stopped  by  discontinuing  the  loading  of  hot  slag,  billets, 
etc.  Also  that  the  hammering  of  side  sheets  and  other  Injuri- 
ous methods  used  to  facilitate  unloading  be  discouraged. 

Seventh — In  the  repainting  of  cars,  all  corrosion  and  loose 
paint  should  be  removed  with  steel  scrapers  and  wire  brushes 
or  the  sand  blast,  and  not  less  than  two  coats  of  an  elastic 
preservative  coating  applied  to  all  cleaned  parts. 

As  the  greatest  loss  from  corrosion  is  found  on  the  interior 
parts  of  coal-carrying  cars,  we  would  consider  the  matter  of 
l)ainting  those  parts  worthy  of  serious  "consideration. 


"Cross  ties  now  cost  more  than  twice  the  expense  for  rails." — 
P.  H.  Dudley  in  the  Rathcay  Age. 
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CHOSS-SECTIOV    TIIROKilt    CBOSS-HKAMS. 


rAUTIAL   CUOSS-SECTION    TIIROUUII    I'LATl-'OUM    AND   END   VIEW. 


SUMMERS   GRAVITY   DUMP   CAR. 


THE  SUMMERS  GRAVITY  DUMP  CAR. 


This  car  will  dump  its  entire  load  on  either  side  of  the  track 
or  part  on  each  side  or  all  of  it  in  the  centre.  The  door  open- 
ings are  large  and  any  load  that  can  he  handled  by  a  steam 
shovel  will  pass  out  of  them  easily.  The  operator  has  full  con- 
trol of  the  flow  of  the  material,  as  the  doors  will  stand  in  any 
intermediate  position  between  closed  and  full  open,  and  bal- 


last can  be  distributed  in  such  quantities  as  desired  while  the 
car  i  s  in  motion         i  can  easily  dump  the  load  and  re 

place  the  doors. 

Cars  of  the  type  illustrated  have  been  in  sprvlce  since  last 
June  handling  pig  iron.  ])rol<en  stone,  ashes,  coal,  blast  fur- 
nace cinder,' gravel  and  general  refuse  material.  The  average 
time  for  discharging  the  load  was  found  to  be  about  one  min- 
ute. Loads  of  free  running  material  are  usually  all  cut  in  from 
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40  to  45  seconds.  One  raaij  can  dump  the  load  and  replace  the 
doors  insirle  of  two  minutes.  One  of  the  large  steel  companies 
in  handling  refuse  material  from  their  mills  found  that  it 
cost  them  about  7.2  cent»j  per  cubic  yard  to  unload  from  the 
ordinary  steel  hopper  cars.  With  the  Summers  car  it  cost  less 
than  this  amount  to  upload  the  entire  contents  of  40  cubic 
yards,  the  difference  being  that  the  Summers  car  discharged  its 
load  to  one  side  of  th^  track  where  it  was  wanted,  while  the 
hopper  car  discharged  it  in  the  centre  of  the  track  and  labor- 
ers had  to  rake  or  shovel  it  to  one  side.  -,-   -w;  .   • . 

Two  large  doors,  which  are  interchangeable,  extend  from 
truck  to  truck  and  /orm  the  V-shaped  bottom.  Each  door  is 
supported  by  chains  at  both  its  inner  and  outer  edges.  The 
winding  shafts  for  the  chains  are  operated  by  worm  gearing 
and  no  latch  mechanism  is  required  to  hold  the  doors  shut  as 
the  worm  preventis  the  shaft  from  rotating  except  when  oper- 
ated by  the  crankp  on  the  platform  at  the  end  of  the  car.  The 
chains  which  support  the  outer  edges  of  the  two  doors  are  oper- 
ated independently  and  thus,  if  desired,  the  outer  edge  of  only 
one  door  need  bp  lowered  and  the  entire  load  will  be  discharged 
on  one  side  of  the  car;  or  the  outer  edges  of  both  doors  can  be 
dropped  at  the  same  time  and  half  the  load  discharged  on 
each  side  of  the  car;  or  the  inner  edges  can  be  dropped 
and  the  entire  load  be  discharged  between  the  tracks. 
No  portion  of  the  tar  is  beyond  the  clearance  lines  either  with 
doors  open  or  closed.  The  various  positions  which  can  be 
taken  by  the  doors  are  shown  by  the  dotted  lines  in  the  cross 
section,  apd  it  will  be  noted  that  when  the  lading  is  unloaded 
at  the  sides  it  is  discharged  clear  of  the  tracks.  Tlie  chains 
an(^  shafting  are   protected  from  the  lading  by  the  box  con- 


st luclion  of  the  lower  .side  of  the  girders  anti  by  the  cross 
beams.  The  vertical  fender  plate  at  each  end  of  the  door  open- 
ing plows  the  material  away  from  the  track  when  making 
ji  side  dump. 

The  design  of  the  car  is  unique  in  that  it  has  no  center  sills 
and  the  entire  load  and  the  stresses  due  to  pulling  and  buffing 
are  carried  by  the  side  girders.  These  side  girders  are  deep 
and  have  a  large  top  flange  area  and  a  heavy  boxlike  con- 
struction at  the  bottom.  They  are  securely  tied  together  by 
the  two  deep  crossbeams.  The  pulling  and  buffing  stresses  are 
transmitted  to  the  side  girders  through  the  diagonal  pressed 
steel  stiffeners  and  the  bolster  construction.  The  construction 
of  the  diagonal  stifftner  is  clearly  shown  in  the  plan  view  and 
in  the  cross  section  taken  near  the  end  of  the  car  through  the 
I)latform.  The  draft  sills  are  assisted  in  resisting  the  vertical 
downward  component  due  to  buffing  forces  by  the  end  sill  con- 
struction. The  end  sill  is  riveted  at  its  ends  to  the  extension 
of  the  side  plate.  The  coupler  carrier  of  cast  steel  is  held  in 
place  by  two  large  pins  which  fasten  it  to  the  cast  steel  arms 
which  are  riveted  to  the  pressed  steel  end  sill  channel,  thus 
forming  a  strong  truss. 

Mr.  Summers'  friends  were  very  skeptical  when  he  proposed 
to  build  a  car  without  centre  sills,  but  a  gondola  and  a  hopper 
car  of  his  design,  without  center  sills,  have  been  in  the  most 
severe  service  siijce  June,  1002,  and  have  shown  no  sign  of 
failure. 

The  gravity  dump  car  described  above  has  a  capacity  of 
100,000  lbs.,  or  40  cubic  yards;  is  31  ft.  6  ins.  long,  9  ft.  C  ins. 
high  and  weighs  39, GOO  lbs.  It  is  patented  by  Mr.  E.  W.  Sum- 
mers of  Pittsburg. 


BULGING    AND    CRACKING    OF    FIREBOX    SHEETS. 


Two  explanations  are  usually  advanced  to  account  for  the 
bujging  and  cracking'  of  firebox  sheets  in  service. 

First — That  the  bulging  is  caused  by  gradual  burning  of 
sheets  in  service  at  points  at  which  the  heat  is  concentrated 
or  at  which  incrustations  form. 

Second — That  the  bulging  and  cracking  is  caused  by  the 
strain  put  upon  the  sheet  by  the  contraction  of  the  mud  ring, 
while  the  upper  portion  of  the  firebox  is  still  hot,  the  unequal 
strain  causing  the  sheets  to  bulge  and  crack. 


/«.*.. 


THE    ULXGING    OF    FIIJKDOX    SHEETS. 

No  doubt  cracking  and  bulging  will  result  from  either  or 
both'  of  these  causes,  though  in  very  few  instances  are  the 
sheets  subject  to  a  slow  process  of  burning,  for  tests  of  metal 
cut  from  the  bulges  show  very  little  deterioration.  When 
the  strains  induced  by  the  expansion  and  contraction  of  the 
sheets  are  considered,  surprise  is  excited,  not  because  the 
sheets  crack,  but  because  they  do  not  always  crack.  If  the 
sheet  rapidly  transmits  the  heat  to  the  water  and  assumes 
the  same  temperature — about  375  degs. — the  expansion  be 
tween  stays  of  4-in.  centers  would  be  375  X  .000007  X  4  =  .012 
in.    This  is  apparently  slight,  but  if  the  stays  held  the  plate 


perfectly  rigid  it  w^ould  cause  the  plate  to  bulge  \  2M6- — f' 
=  .15  in.  The  metal  would  be  strained  beyond  its  elastic 
limit    and    would,  be    permanently    deformed.      The    pressure 


equivalent  to  this  amount  of  bulging  on  a  %-\n.  plate  with 
stays  4in.  centers  has  been  shown  by  the  United  States  Test- 
ing Board  to  be  about  1,40U  lbs.  per  square  inch.  When  the 
boiler  is  cooled  the  load  is  removed  and  the  sheet  contracts, 
putting  the  fibers  at  "a"  in  compression.  It  is  for  this  reason, 
namely  that  the  sheets  are  alternately  in  a  state  of  tension  and 
compression,  that  the  cra<ks  frequently  start  from  the  water 
side.  Anything  that  causes  the  localization  of  heat  at  one 
point,  such  as  an  arch,  or  that  prevents  the  rapid  transmis- 
sion of  heat,  such  as  scale  or  poor  circulation,  will  greatly 
increase  these  strains,  for  under  such  conditions  the  fire  side 
of  the  sheet  may  be  of  a  higher  temi)erature  than  the  water 
side.  The  fire  side  would  therefore  expand  more  than  the 
water  side  and  bulge  the  sheet  toward  the  inside  of  the  box. 
It  is  because  the  side  of  the  firebox  transmits  heat  less  effect- 
ually than  the  crown  sheet  that  the  cracking  is  largely  con- 
fined to  the  side  sheets. 

If  one  portion  of  a  side  sheet  is  suddenly  cooled  at  75  deg. 
while  another  portion  is  at  375  degs.,  this  would  be  equivalent 
to  inducing  a  tensile  strain  or  direct  pull  of  an  amount  above 
the  elastic  limit  of  the  material,  or  about  30,000  lbs.  per  square 
inch  of  metal,  and  it  would  be  but  a  question  of  a  short  time 
when  a  plate  so  strained  would  bulge  and  crack.  The  stretch 
per  inch  required  to  pass  the  elastic  limit  can  be  determined 

P 

by  Hook's  Law,  E  =  —  =  28,000,000,  if  p  =  28,000  at  the  elas- 

e 
tic  limit  the  stretch  per  inch  would  be  .001  in.  If,  therefore, 
a  firebox  10  ft.  long  is  cooled  so  that  one  portion  of  the  side 
sheet  contracts  .12  in.  more  than  an  adjacent  portion,  the  steel 
will  be  strained  to  its  elastic  limit,  and  the  repetition  of  these 
strains  would  soon  rupture  the  plate.  A  crack  so  produced 
can  start  either  from  the  water  side  or  from  the  fire  side,  for 
sudden  cooling  not  only  induces  tensile  stresses  such  as  these, 
but  also  stresses  in  flexure  by  bulging  a  plate  rigidly  held. 
These  stresses  are  of  about  the  same  amount  as  those  pro- 
duced by  the  method  first  considered,  but  they  are  much  more 
harmful  in  that  they  are  suddenly  applied.  The  probabilities 
are  that  cracks  following  bulges  caused  in  service  will  start 
from  the  water  side,  whereas  those  caused  by  sudden  cooling 
in  washing  out  may  start  either  on  the  firebox  or  water  side. 
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EDITORIAL  ANNOUNCEMENTS. 


AdvertlBenieiita. — Nothing  tcill  be  inserted  in  this  journal  for  pay, 
EXCEPT  IN  TUB  ADVERTISING  PAGES.  The  reading  pages  will  contain 
only  such  matter  as  we  consider  of  interest  to  our  readers. 

Contrlbntlontt. — Articles  relating  to  railway  rolling  stock  construction 
and,  manage^iient  and  kindred  topics,  by  those  who  are  practically 
acquainted  unth  these  subjects,  are  specially  desired.  Also  early 
notices  of  official  changes,  and  additions  of  new  equipment  for  the  road 
or  the  shop,  by  purchase  or  construction. 

To  Sabncriber*. — The  American  Engineer  and  Railroad  Journal 
is  mailed  regularly  to  every  subscriber  each  month.  Any  subscriber 
who  fails  to  receive  his  paper  ought  at  once  to  notify  the  postmaster 
at  the  office  of  delivery,  and  in  case  the  paper  is  not  then  obtained  this 
office  should  be  notified,  so  that  the  missing  paper  may  be  siippUedi, 
When  m  subMcrlbRr  t-hanurM  lilo  ad«lre-i>  he  ought  to  notify 
this  office  at  once,  so  that  the  paper  may  be  sent  to  the  proper  desti- 
nation. 


"A  gas  pipe  and  a  drift  will  maVce  a  tight  enougli  locomotive 
flue  if  the  conditions  are  favorable  when  a  tube  of  gold,  dia- 
mond studded,  cannot  be  made  tight  if  the  conditions  are  un- 
favorable," said  a  prominent  superintendent  of  motive  power  to 
the  writer  who  recently  asked  concerning  his  practice  in  flues. 
This  offieial  has  had  a  hard  time  with  flues  because  of  the 
way  his  locomotives  are  overloaded,  and  he  says  that  there  is 
no  way  to  overcome  the  difficulty  except  to  reduce  the  weight 
on  driving  wheels  so  that  locomotives  cannot  start  loads  which 
are  too  heavy  for  their  boilers.  There  is  food  for  reflection  in 
this  suggestion. 


IMPROVEMENT  IN  ROUNDHOUSE   EQUIPMENT. 


To  empty  a  locomotive  boiler,  do  18  minutes'  work  on  the 
boiler,  fill  it,  fire  up  and  get  the  engine  out  of  the  house  under 
its  own  steam  at  a  pressure  of  75  lbs.,  and  do  all  this  in  80 
minutes,  is  a  notable  achievement,  which  has  an  important 
bearing  upon  future  roundhouse  practice  and  locomotive  op- 
eration. How  this  is  done  at  the  McKees  Rocks  roundhouse 
of  the  Pittsburg  &  Lake  Erie  is  described  in  a  i)aper  by  Mr. 
A.  R.  Raymer,  which  appears  in  this  issue.  Mr.  Rayraer  has 
done  a  signal  service  to  the  railroads  of  this  country  in  the 
development  of  this  system  of  boiler  filling,  washing  and 
blowing  out,  in  which  the  water  for  filling  the  boilers  is 
brought  to  a  high  temperature  by  lieat  which  would  otherwise 
be  wasted.  The  system  has  already  been  used  long  enough 
to  demonstrate  its  success,  but  its  possibilities  for  accelerating 
service  at  locomotive  terminals  and  for  reducing  boiler  repairs 
are  probably  by  no  means  fully  stated  in  the  paper.  Because 
the  roundhouse  is  the  key  to  the  chief  question  of  locomotive 
operation,  any  factor  tending  to  improve  facilities  for  prompt 
movement,  as  this  does,  should  have  immediate  recognition 
by  railroad  managements. 


To  Dr.  Charles  B.  Dudley,  chemist  of  the  Pennsylvania  Rail- 
road, the  credit  for  the  greatest  improvement  in  passenger  cai 
ventilation  is  uue.  With  the  assistance  of  the  staff  of  his  own 
and  other  departments  he  has  pursued  investigations  during 
the  past  ten  years  which  have  resulted  in  the  adoption  and 
general  use  by  the  Pennsylvania  Railroad  of  a  system  which 
has  proved  satisfactory  and  successful. 

Through  elaborate  experiments  the  principles  of  the  problem 
were  established  and  the  possibilities  determined.  Then  a  sys- 
tem was  planned  and  put  into  experimental  service  with  sucn 
success  as  to  lead  to  its  application  to  800  passenger  cars  on 
the  lines  east  of  Pittsburgh,  to  its  use  on  all  new  cars,  and 
application  to  the  older  equipment  as  it  passes  through  the 
shops.  It  has  also  been  applied  to  200  cars  on  the  Pennsylvania 
Lines  west  of  Pittsburg  and  to  some  of  the  equipment  of  the 
Baltimore  &  Ohio  and  other  roads. 

The  system  has  not  yet  been  applied  to  sleeping  cars,  but  at 
the  present  time  it  marks  the  most  important  development  in 
the  improvement  of  car  ventilation. 

Dr.  Dudley  has  just  issued  a  pamphlet  illustrating  and  de- 
scribing the  system,  which  contains  the  substance  of  his  valu- 
able articles  in  the  Amkric.vn  Exc  inkkr  in  June,  1900,  page  19L 
and  June,  1901,  page  177,  and  bringing  the  practice  down  to 
date  as  it  is  applied  to  the  large  number  of  cars  referred  to. 
The  preliminary  investigation  and  application  were  so  thor- 
ough as  to  render  few  changes  necessary,  and  Dr.  Dudley's 
articles,  written  three  and  four  years  ago,  very  closely  repre- 
sent present  practice  as  it  is  being  introduced  on  a  large  scale 
to-day. 


SHOP  SUPERINTENDENTS  AND  MASTER  MECHANICS 


Superintendent  of  Shops  is  a  title  which  is  growing  more 
frequent  in  the  lists  of  mechanical  officials  of  railways.  It 
is  becoming  more  necessary  to  divide  and  specialize  the  respon- 
sibilities of  the  subordinate  mechanical  officials  most  important 
in  such  a  way  as  to  permit  of  the  possibility  of  administering 
their  work  to  advantage.  The  time  for  expecting  a  master 
mechanic  of  a  division  to  look  after  a  large  shop  employing 
3,000  men,  properly  supervise  the  work  of  engineers  and  fire- 
men on  the  road,  adequately  direct  running  repairs  and  han- 
dling engines  at  three  or  four  large  roundhouses,  and  at  the 
same  time  spend  from  one-third  to  one  half  of  his  time  in 
entertaining  grievance  committees,  has  passed  and  will  never 
return.  In  the  old  days,  one  man  could  do  all  this  for  a  200- 
niile  division  and  readily  maintain  the  standards  which  were 
set  for  him.  It  is  beyond  the  capacity  of  any  one  to  meet  the 
requirements  of  such  a  division  on  a  busy  railroad  to-day. 
The  wisest  course,  and  one  which  is  rapidly  growing  in  favor, 
is  to  divide  the  work  so  that  the  maintenance  and  operation  of 
locomotives  on  the  road  is  entirely  separate  from  the  problems 
of  the  shop.  While  one  officer  may  be  held  responsible  for  the 
whole  and  may  be  called  master  mechanic,  the  superintendent 
of  the  shop  is  an  absolute  necessity. 

The  situation  is  clearly  represented  in  the  cost  of  a  modern 
railroad  shop,  and  the  amount  of  investment  involved  in  mis- 
takes in  construction,  arrangement,  equipment,  organization 
and  operation.  It  is  very  diflScult  today  to  find  master 
mechanics  who  can  handle  both  branches  of  their  work  equally 
well,  and  there  are  sufficient  indications  of  the  importance  of 
considering  them  entirely  separately. 

There  is  also  another  side  to  this  question,  which  applies 
on  all  roads  with  sutucient  business  to  justify  the  separation. 
In  educating  men  for  higher  positions  those  who  are  to  take 
charge  as  superintendents  of  shops  must  have  their  training 
in  the  shops,  and  those  for  outside  operation  must  have  their 
training  in  connection  with  the  roundhouse.  A  man  in  control 
of  both  will  either  be  a  good  road  man  and  weak  as  to  shops, 
or  a  good-  shopman  and  deficient  as  to  the  road  service. 
Road  work  is  distasteful  to  many  shop  men,  and  is  not  good 
ground  for  preparing  shop  superintendents.    With  the  separa 
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(ion  of  the  responsibility  the  locomotive  engineer  has  an  oppor- 
tunity to  become  master  mechanic  in  charge  of  a  division 
through  the  line  of  promotion  to  road  foreman  of  engines  and 
roundhouse  foreman.  The  machinist  in  the  shops  may  work 
up  through  the  grades  of  foreman  and  general  foreman  to 
become  the  head  of  a  plant.  The  divisional  scheme  promises  a 
valuable  advantage  in  offering  means  for  training  men  in  dif- 
ferent lines  for  something  better,  and  this  is  an  important 
element  for  consideration  of  plans  for  meeting  present  con- 
ditions and  improving  service.  Of  course,  this  discussion  con- 
cerns only  the  organizations  which  obtain  on  roads  on  which 
the  motive  power  department  has  charge  of  the  engineers  and 
firemen. 


EDUCATION   FOR  SHOPMEN  AND  ENGINEMEN. 


A  request  for  a  list  of  books,  information  concerning  valve 
motion  models  and  suggestions  helpful  in  inaugurating  a 
school,  has  just  l)een  received  from  members  representing  a 
lodge  of  tlie  organization  of  the  mechanical  employees  of  a  well 
known  railroad.  The  letter  modestly  apologizes  for  the 
trouble  caused  and  expresses  the  earnest  purpose  of  the  lodge 
to  improve  by  special  study  of  the  locomotive  in  order  to 
increase  the  value  of  the  service  of  its  members.  Wno  could 
consider  it  "trouble"  to  help  in  any  possible  way  men  who  show 
such  a  spirit  and  desire  to  advance?  The  officials  of  any 
railroad  should  be  ready  to  meet  such  a  desire  for  knowledge 
with  the  greatest  alacrity  and  with  every  possible  encourags- 
nient,  as  will  be  done  in  this  case. 

But  why  wait  for  the  men  themselves  to  open  such  a 
questipn?  Why  should  not  every  railroad  take  the  initiative 
and  then  meet  the  men  more  than  half  way  in  such  a  far- 
reaching  matter?  It  would  cost  perhaps  a  coupie  of  hundred 
dollars  to  provide  an  attractive  reading  room  for  shopmen 
and  enginemen  at  every  locomotive  terminal.  Good  valve  motion 
models,  a  few  good  bo9ks  and  the  best  periodical  literature 
could  be  provided  for  almost  nothing,  and  the  men  would 
doubtless  be  anxious  to  contribute  to  the  cost.  In  the  case  of 
the  lodge  mentioned,  the  men  ask  nothing  but  advice.  They 
propose  to  bear  the  whole  expense  of  a  school,  and  the  lodge 
will   pay  the  bill. 

Suppose  the  cost  of  the  model  and  books  and  room  to  amount 
to  $2,500  per  year  for  ten  roundhouses  on  i  large  road  where 
a  thousand  or  more  well  intent ioned  men  would  congregate. 
Suppose  ten  firemen  only  should  make  a  careful  study  of  com- 
bustion and  as  many  engineers  should  study  boiler  construc- 
tion, these  men  alone  would  pay  several  thousand  per  cent,  in- 
terest on  the  investment  by  the  improvement  of  their  work 
and  care  of  their  employers'  property. 

At  the  recent  conventions  at  Saratoga  the  mention  of  the 
"Fireman"  brought  many  speakers  to  their  feet  to  say  that  it 
Is  impossible  to  secure  good  men  to  fire  big  modern  locomo- 
tives. Not  long  ago  a  railroad  president  said  that  it  was  im- 
possible tq  get  the  right  sort  of  men  to  run  big  locomotives. 
It  may  therefore  be  accepted  as  a  fact  that  something  must 
be  done  or  the  advantages  of  the  big  locomotive  will  be  lost. 
What  better  opportunity  for  improvement  offers  than  that  of 
education?  What  better  indication  could  be  found  for  the 
need  of  education  when  the  demand  comes  from  the  men 
themselves? 

This  is  a  subject  of  transcendent  importance  to  the  American 
railroads,  and  one  in  which  directors  should  take  a  vital  in- 
terest. They  cannot  afford  to  miss  such  an  opportunity  as 
lies  before  them  through  education.  The  writer  ventures  the 
prediction  that  railroads  meeting  this  demand,  unreservedly 
and  unstintingly  will  have  more  educational  committees  and 
fewer  grievance  committees. 

In  these  paragraphs  books  and  reading  rooms  are  suggested. 
Why  stop  short  of  well  equipped  and  well  conducted  schools? 

Railroads  should  be  builders  of  men  as  well  as  of  tracks, 
locomotives  and  cars.  They  can  not  find  competent  men 
ready  ;nade,  and  the  difficulties  are  increasing.  If  the  Master 
Mechanics'  and  Master  Car  Builders'  Associations  should  also 
becopie  Master  Men  Builders'  Associations  they  would  meet  a 


great  need  of  the  times.  They  should  build  shop  men,  fore- 
men, firemen,  engineers  and  all  kinds  of  men.  The  British 
Admiralty  a  generation  ago  found  it  necessary  to  educate  its 
own  men,  and  now  the  educational  work  is  placed  under  the 
direction  of  an  official  who  has  no  other  responsibilities.  Our 
railroads  must  do  something  of  this  kind,  through  schools  of 
their  own  or  through  co-operating  with  existing  educational 
facilities. 


AN     IMPORTANT     VIEW    OF    ELECTRIC     TRACTION 
APPLIED  TO  STEAM  ROADS. 


The  problem  of  applying  electricity  to  steam  railroads  has 
been  attracting  considerable  attention,  not  alone  from  vision- 
aries, but  from  men  in. active  charge  of  the  steam  roads.  The 
following  is  one  of  the  most  calm  and  intelligent  expressions 
that  we  have  seen  on  this  subject  and  comes  from  Mr.  Bion  J. 
Arnold,  whose  opinion  on  this  question  is  in*y»t  highly  regarded. 

The  amount  of  energy  transmitted  to  any  great  distance  and 
used  by  electric  cars  that  have  been  put  in  use  until  recently 
has  been  small  when  compared  with  the  amount  of  energ>-  that 
it  takes  to  propel  a  steam  railroad  train  of  500  tons  or  GOU  tons 
weight  at  the  speeds  ordinarily  made  by  such  trains.  It  may 
be  taken  as  axiomatic  that,  when  investment  is  taken  into  con- 
sideration, power  cannot  be  produced  in  a  steam  central  sta- 
tion, under  conditions  that  exist  to-day,  and  transmitted  any 
great  distance  to  a  single  electrically-propelled  train  requiring 
from  1,000  to  2,000  h.p.  to  keep  it  in  motion,  as  cheaply  as  a 
steam  locomotive,  hitched  directly  in  front  of  the  train,  will 
produce  the  power  necessary  for  its  propulsion.  Therefore, 
there  must  be  other  reasons  than  the  expected  economy  in 
power  production,  to  warrant  the  adoption  of  electricity  on  a 
trunk  line  railway,  unless  it  can  be  shown  that  the  trains  are 
frequent  enough  to  make  the  saving  in  the  cos:  of  producing 
power  greater  than  the  increased  fixed  charges  made  necessary 
by  the  increased  investment  due  to  the  adoption  of  electricity. 

That  electricity  will  be  generally  used  on  our  main  railway 
teiminals,  and  ultimately  on  our  main  through  lines  for  pas- 
senger and  freight  service.  1  am  convinced,  but  1  do  not  antici- 
pate that  it  will  always  be  adopted  on  the  grounds  of  economy 
in  operation.  Neither  do  I  anticipate  that  it  will  lome  rapidly 
or  through  the  voluntary  acts  of  the  owners  of  steam  railroads, 
except  in  special  instances. 

At  first  the  terminals  will  be  equipped  for  special  reasons. 
Those  roads  which  run  througn  populous  countries  will  either 
build  new  roads  or  acquire,  for  their  own  protection,  those 
electric  railroads  already  built  and  operating  in  competition 
with  them,  and  utilize  them  as  feeders  to  their  through  line 
steam  trains.  The  next  step  will  logically  be  the  electrical 
equipment  of  the  trunk  lines  between  the  cities  already  having 
electrical  terminals. 

With  the  terminals  and  main  lines  equipped  electrically  and 
the  desire  on  the  part  of  the  public  for  more  prompt  and  effect- 
ive freight  service,  resembling  that  which  is  given  by  the  steam 
roads  in  England  and  on  the  Continent,  due  to  the  great  density 
of  population,  there  will  be  developed  a  great  high-class  freight 
service,  conducted  in  light,  swiftly  moving  electric  trains,  which 
can  be  quickly  divided  and  distributed  over  the  surface  tracks 
of  our  smaller  cities,  or  through  underground  systems  similar 
to  that  which  is  now  being  built  in  Chicago.  Such  a  system 
would  soon  prove  indispensable  to  the  public  and  a  source  of 
great  profit  to  the  roads,  as  it  is  now  getting  to  be  to  many 
suburban  railways. 

Until  recently  the  cost  of  electrically-equipping  a  trunk  line 
under  the  standard  direct-current,  rotarj'-converter  system  has 
been  such  as  to  practically  prohibit  its  adoption,  but  recent  de- 
velopments in  the  single-phase  alternating-current  motor  field 
have  made  it  possible  to  eliminate  a  large  part  of  the  invest- 
ment heretofore  necessary,  and  the  prospects  for  the  applica- 
tion of  electricity  to  long-distanc^e  tunning  are  better  than  ever 
before. 

I  do  not  anticipate  that  all  roads  will  soon  adopt  electricity, 
for  the  steam  locomotive  will  hold  its  field  in  this  country  for 
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inuny  years  to  ioiin-,  ItuL  I  do  expect,  judginj?  .som»;\vhat  from 
■"Iiositive  KnowU'ilKe,"  a  remarkable  devplopniPiit  soon  to  begin 
iu  the  ele«iri(  al  equipment  of  favorably  located  steam  roads. 

These  extracts  are  taken  from  an  address  before  the  Inter- 
national Elettrieal  Congress  at  St.  Louis. 


RAYMER'S  BOILER  WATER  CHANGER. 


A  series  of  five  articles  describing  the  extensive  water  soft- 
ening installation  on  the  Pittsburg  &  Lalie  Erie  Railroad  ap- 
peared in  this  journal  beginning  with  the  November,  1903, 
number.  An  important  feature  iu  connection  with  this  in- 
stallation is  the  boiler  water  changer  at  the  McKees  Rocks 
roundhouse.  The  following  description  of  this  is  abstracted 
from  a  paper  read  by  Air.  A.  R.  Raymer,  assistant  chief  en- 
gineer of  the  road,  before  the  Western  Railway  Club. 

This  plant  has  been  in  successful  operation  since  November, 
19U3,  and  by  it  the  foul  water  is  removed  from  locomotive 
boilers;  the  heat  is  saved  and  used  in  heating  the  water  for 
refilling,  and  the  boiler  is  refilled  with  water  having  a  tem- 
perature of  about  3U0  deg.  F.;  the  whole  operation  requir- 
ing from  2(1  to  35  minutes,  depending  on  the  size  of  the  boiler. 
If  the  boiler  at  the  commencement  of  the  operation  shows  a 
steam  pressure  of  lUU  to  125  lbs.  per  sq.  in.,  and  if  the  fire  is 
banked,  which  is  de.sirable,  the  steam  pressure  during  the 
process  will  not  fall  below  about  75  lbs.  per  sq.  in.  This  water 
changa  is  made  without  allowing  any  steam  to  escape  in  the 
atmosphere,  and  also  without  discharging  any  water  on  the 
floor  of  the  roundhouse  or  into  the  pits.  While  it  is  being 
done  the  temperature  changes  in  the  boiler  are  very  slight, 
being  not  more  than  30  deg. 

On  many  and  a  rapidly  increasing  number  of  roads  there 
exist  conditions  which  make  it  desirable  to  "change"  the  water 
much  oftener  than  it  is  necessary  to  remove  the  plugs  to  wash 
out  mud  or  scale.  The  list  of  these  roads  will  include  those 
that  u.se  water  having  alkaline  and  other  soluble  compounds 
that  are  not  precipitated  in  the  form  of  scale  in  the  boilers; 
others  that  use  waters  that  make  a  small  quantity  of  scale  that 
does  not  cement  or  adhere  to  the  metal,  and  lastly  the  rapidly 
increasing  number  that  have  awakened  to  the  importance  and 
economy  of  purifying  the  water,  by  removing  all  scale  form- 
ing solids  and  mud  in  suspension,  before  the  water  is  delivered 
to  the  locomotive  boilers.  The  condition  of  the  water  on  the 
P.  &  L.  E.  R.  R.  is  such  that  it  is  necessary  to  remove  the 
plugs  for  washing  only  once  in  from  20  to  45  days;  during  this 
time  the  water  is  changed  whenever  necessary,  or  on  an  aver- 
age of  about  once  each  five  days. 

The  benefits  resulting  from  the  use  of  treated  water,  in  com- 
parison with  the  conditions  existing  when  the  locomotive  feed 
water  was  used  in  the  raw  condition  as  pumped  from  the 
rivers,  are  clearly  shown  by  a  few  facts  taken  from  the  records. 
a.  Number  of  trains  given  up  on  the  road  on  account  of  leaking 
boilers  durini?  August,  1902,  27;  durin,!^  August,  1904,  2.  h. 
Number  of  trains  that  had  to  reduce  the  loading  by  setting  off 
cans,  on  account  of  boilers  leaking,  during  August,  1902,  13; 
for  August,  1904,  none.  c.  Number  of  through  trains  during 
August,  1902,  with  delays  of  1  hour  or  more,  that  had  locomo- 
tives changed  at  McKees  Rocks,  on  account  of  boilers  leaking, 
31;  for  August,  1904,  3.  Similar  comparisons  can  be  made  from 
results  already  obtained  which  show  enormous  advantages  in 
favor  of  using  purified  water,  in  the  increased  life  of  flues, 
fireboxes,  etc.,  in  the  reduction  of  boilermakers'  wages  and  in 
the  increased  service  obtained  from  the  locomotives  and  the 
reduction  of  the  amount  of  fuel  used. 

By  use  of  the  plant  here  described,  locomotives  requiring  a 
change  of  water  have  their  fires  cleaned  in  the  usual  way  and 
are  sent  to  roundhouse  preferably  with  fires  banked  and  steam 
pressure  at  about  100  to  125  11>s.  Blowoff  cocks  have  been 
placed  on  the  left  side  of  the  firebox  near  the  bottom.  An  over- 
head 2^^-in.  blowoff  pipe  is  located  between  engine  pits,  with 
a  pipe  coupling  located  about  H'^  ft.  above  the  floor  and  oppo- 
site the  blowoff  cock  in  boiler,  when  the  locomotive  is  in  proper 
position  in  roundhouse.     The  other  end  of  the  blowoff  pipe  con- 
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nects  with  a  manifold  oa  tlie  wall  of  roundhouse  (see  dia- 
gram). A  flexible  pipe  with  necessary  joints,  gauge,  drip 
cock  and  extension  pipes  for  reaching  blowoff  cocks  is 
mounted  on  a  light  truck  for  convenience  of  operation.  This 
minutes.  When  the  water  is  all  blown  from  boiler  the  blowoff 
cock,  and  connected  therewith,  and  also  with  the  blowoff  pipe 
overhead,  after  which  the  valves  are  opened  and  the  water  in 
the  boiler  is  forced  out  by  the  steam  pressure  in  10  to  20 
minutes.  When  the  water  is  all  blown  from  boiler  the  blowcfT 
valve  in  the  manifold  is  closed  and  the  superheated  water  (at 
Temperature  of  3('0  iieg  F..  and  with  pressure  of  125  lbs.)  valve 
is  opened  in  same  manifold  and  the  boiler  is  quickly  refilled 
with  this  pure  water,  after  which  the  valves  are  closed  and 
the  flexible  pipe  truck  is  disconnected  and  removed.  During 
this  process  there  remains  in  the  boiler  a  steam  pressure  of 
about  75  lbs.  after  foul  water  is  fully  removed  and  the  pure 
water  is  forced  in  against  this  pressure. 

Manifolds  are  placed  on  the  roundhouse  wall,  one  for  each 
of  as  many  pits  as  it  may  be  desired  to  serve;  pipe  mains  are 
laid  under  the  floor  in  an  accessible  trench,  one  for  each  branch 
of  the  manifold.  It  has  been  found  desirable  to  have  the  mani- 
folds include  the  following  service  pipes:  Live  steam  at  about 
150  lbs.  pressure;  blowoff  pipe;  superheated  water,  at  tem- 
perature of  about  300  deg.  F.,  and  with  pressure  of  about  125 
li)S.;  hot  water,  at  a  temperature  of  about  200  deg.  F.,  that  is 
the  hot  well  temperature,  and  with  a  pressure  of  about  125 
lbs.;  cold  water,  at  supply  temperature,  say  about  50  deg,  F., 
and  at  about  90  lbs.  pressure;  test  water,  at  supply  tempera- 
ture and  at  any  desired  pressure  up  to  300  lbs. 

Live  steam  is  used  for  heating  up  empty  cold  boilers,  which 
can  be'  safety  done  in  about  10  minutes,  in  which  time  the 
temperatuj'e  is  changed  from  cold  condition  up  to  about  300 
deg.  F.  The  action  of  the  steam  on  the  empty  boiler  shell  is 
uniform  throughout  its  mass  and  consequently  causes  no  un- 
equal expansion,  and  therefore  no  bad  results.  Live  steam 
is  also  used  for  increasihg  the  temperature  and  pressure  in  a 
boiler  full  of  water  and  under  low  steam  pressure.  The  blow- 
off pipe  from  the  manifold  is  used  to  convey  blown-off  water 
an<l  steam  to  the  blowoff  tank.  Superheated  water  is  used  for 
refilling  boilers  when  water  is  changed  and  for  filling  empty 
boilers  after  they  have  been  warmed  up  by  use  of  live  steam. 
Hot  wafer  is  u.sed  for  filling  boilers  when  hydrostatic  test  is 
to  be  applied  by  test  water  at  proper  pressure;  hot  water  is 
also  used  to  cool  down  boiler  shells  quickly  and  safely.  Cold 
water  is  used  for  removing  mud.  scale,  etc.,  when  necessary, 
by  old  way  of  washing.  Test  water  is  used  as  described  above 
for  making  hydrostatic  tests;  this  is  furnished  by  a  pump  set 
to  the  pressure  desired. 

The  blowoff  pipe  B  (see  diagram)  attached  to  blowoff  cock 
A  conveys  water  and  steam  from  boilers  to  blowoff  tank  T, 
which  tank  is  closed  and  furnished  with  a  pipe  E  to  convey 
steam  to  condenser  F.  and  if  in  excess  to  the  atmosphere;  the 
superheated  water  and  steam  blown  from  the  boilers  will  there- 
fore immetliately  on  arrival  at  blowoff  tank  drop  to  a  tem- 
perature of  212  deg.  and  all  heat  above  that  amount  will  pass 
»in  form  of  steam  through  pipe  E  to  condenser.  A  hot  well  is 
located  near  and  below  the  condenser;  it  is  kept  full  of  pure 
water  from  the  supply  by  means  of  a  float  valve  G.  This 
supply  water  for  hot  well  flows  through  a  coil  in  the  blowoff 
tank,  thereby  extracting  considerable  heat  from  the  foul  water 
left  therein,  reducing  its  temperature  below  212  deg.  A  cen- 
trifugal pump  H  draws  water  from  the  hot  well  and  circulates 
it  through  the  condenser  F  and  back  to  the  hot  well,  thereby 
condensing  the  steam  and  transferring  the  heat  to  water  in 
the  hot  well.  The  water  of  condensation  also  flows  from  the 
condenser  to  the  hot  well,  or  to  the  sewer  as  may  be  desired.  A 
hot  water  pump  J  is  located  below  the  hot  well  level  and  draws 
water  from  it  and  forces  it  by  pripe  K  to  the  hot  water  valve 
in  manifold,  and  by  pipe  C  through  a  live  steam  heater  L  to  the 
superheated  valve  in  manifold.  This  pump  is  set  for  constant 
pressure  of  125  lbs.  and  is  controlled  by  a  steam  pressure 
regulator.     The  test  pump  P  Is  of  the  usual  steam  pressure 


regulated  type  easily  adjusted  for  the  pressures  wanted,  up 
to  300  lbs.  per  sq.  in. 

Few  persons  who  have  not  made  this  work  a  special  study 
will  appreciate  the  amount  of  heat  lost  when  an  ordinary 
locomotive  boiler  is  blown  off  and  no  attempt  made  to  save  it. 
An  ordinary  freight  locomotive  boiler  will  hold  about  2.500 
gals,  of  water  when  in  working  condition,  and  the  amount  of 
heat  blown  off  from  a  boiler  of  this  kind  at  100  lbs.  pressure 
will  evaporate  about  2,700  lbs.  of  water  at  212  deg.  F.  and  this 
amount  of  heat  along  with  that  saved  from  the  foul  water  is 
sufficient  to  raise  the  refilling  water  from  an  initial  tempera- 
ture of  say  60  deg.  F.  up  to  200  deg.  F.  In  delivering  this  re- 
filling water  to  the  boiler  at  say  300  deg.  F.,  the  additional 
heat  above  that  of  the  hot  well,  which  is  at  about  200  deg.  F.. 
is  furnished  by  live  steam  from  stationary  boilers.  No  one 
will  question  the  economy  of  drawing  heat  from  a  modern 
power  house  with  stokers  and  high  efficiency  boilers  rather 
than  trying  to  heat  up  locomotive  boilers  in  the  old  way  by 
smoky  fires,  with  expensive  draught  furnished  by  use  of  com- 
pressed air  or  steam. 

Following  is  a  fair  example  of  the  time  required  to  change 
the  water  in  a  heavy  consolidation  locomotive. 

Fire  was  banked  with  steam  pressure  at  112  lbs.,  water 
change  was  made  in  37  minutes,  and  steam  pressure  did  not 
fall  below  50  lbs. 

4.00  p.  m.  Commenc-ed  to  blow  off  water,  boiler  pressure 
112  lbs.     ••■■•;''.■-, 

4.24  "  Water  all  out;  boiler  pressure  90  lbs.;  continued 
blowing  steam. 

4.26  "         Stopped  blowing;  boiler  pressure  50  lbs. 

4.27  "        Commenced  filling. with  superheated  water. 
4.37    "        Boiler  showed  2  gauges,  and  pressure  of  75  lbs. 
4.40     "         Locomotive   left    roundhouse, 

One  man  in  the  roundhouse  at  18  cents  per  hour  does  the 
work  of  changing  water  in  boilers,  heating  and  filling  boilers, 
testing,  etc.,  and  he  can  handle  two  locomotives  an  hour,  if  they 
are  delivered  to  him  so  that  he  on  operate  on  two  or  more  at 
one  time.  At  the  McKces  Rocks  roumlhotise  there  are  10  stalls 
equipped  for  the  use  of  this  piant,  and  4  trucks  are  used  in 
making  the  connections  to  the  Ijoilers. 

In  conclusion,  some  of  the  advantages  resulting  from  the 
use  of  the  above  plant  have  been  found  to  be  as  follows:  Work 
of  filling  and  emptying  boilers  and  of  changing  the  water  is 
done  without  causing  destructive  strains  in  them.  The  round- 
house work  on  boilers  is  more  economically  done  in  regard  to 
labor,  fuel  and  time.  Locomotives  can  be  and  are  maintained 
in  better  condition,  as  work  can  easily  be  done  when  needed,  on 
parts  of  the  boiler,  not  accessible  without  removal  of  the  con- 
tents. The  roundhouse  conditions  can  be  much  improved,  the 
floor  will  be  cleaner  and  dryer,  and  the  air  will  be  free  from 
smoke  and  steam,  much  to  the  benefit  of  the  employes  and  of 
the  structure.  Great  economy  resulting  from  the  amount  of 
heat  saved  from  the  water  and  steam  blown  out  of  boilers  and 
used  in  heating  water  for  other  boilers.  Convenience  of 
method  of  making  hydrostatic  tests  of  boiler  strength,  and  the 
thoroughness  of  the  operation  results  in  the  boilers  being  main- 
tained in  safer  condition.  On  account  of  the  quick  service 
in  roundhouse  work,  passenger  locomotives  are  run  on  sched- 
ules, with  shorter  time  at  terminals,  thereby  increasing  the 
amount  of  work  that  can  be  done  by  the  locomotives. 


Personally,  I  do  not  believe  that  the  alternating-current 
motor  will  make  very  serious  inroads  in  the  field  now  occupied 
by  the  direct-current  railway  motor.  I  do  not  believe  that  the 
direct-current  railway  system  will  be  changed  to  any  extent 
into  the  alternating-current  railway  system;  but,  what  I  ex- 
pect of  the  alternating-current  railway  motor  is  that  it  will 
find  and  develop  a  field  of  its  own.  that  field  which  the  direct- 
current  railway  motor  cannot  leach — intcrurban  service,  long- 
distance service,  secondary  railway  service. — Dr.  C.  P.  Stc'tn- 
metz,  Iniernationul  Electrical  Covgress. 
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BELT   BAIL   CHECKING    MACHINE. 
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ONE-HAI.K   C'ARMXK.    SIIO\VIN(i    WORK    IX>XE   IN    ONK    OI'FRATIOX. 


TWO    REMARKABLY    EFHCIENT    WOOD-WORKING 

TOOLS. 


GRAND    TRUNK    RAILWAY. 


In  the  car  shops  of  the  Grand  Trunk  Railway  in  Montreal 
are  several  wood-working  machines,  which  have  been  in  ser- 
vice for  a  number  of  years  and  embody  labor  saving  principles 
which  are  worthy  of  special  attention.  Through  the  courtesy 
of  Mr.  William  McWood,  superintendent  car  department  of  this 
road,  drawings  and  photographs  of  these  machines  are  shown. 
The  first  is  a  belt  rail  checking  machine.  This  machine  is 
mounted  on  a  cast  iron  bed.  It  saws  belt  rails  to  length  by 
means  of  saws  which  are  mounted  on  a  shaft  extending  the 
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length  of  the  machine  and  driven  by  a  belt,  shown  at  the  left 
in  the  elevation  and  photographic  views.  This  machine  car- 
ries three  inclined  heads  for  gaining  for  the  braces.  These 
heads  are  set  at  the  proper  angle  and  are  moved  across  the 
belt  rails  by  the  hand  wheels,  this  worlv  being  done  in  the 
operation  separate  from  that  of  the  straight  gains  of  the 
posts.  The  straight  gains  are  made  by  cutters  placed  upon 
the  same  shaft  with  the  saws.    The  photograph  shows  a  belt 


on  the  other  side,  to  take  care  of  the  different  slopes  each  side 
of  the  center  of  the  carlins — that  is  to  say,  it  would  be 
possible  to  build  a  machine  which  would  complete  the  opera- 
tion in  one  cut,  but  as  this  machine  turns  out,  on  an  average, 
120  carlins  per  hour,  with  one  man  and  a  helper,  it  is  quite 
sufficient  for  present  requirements.  The  changing  of  knives, 
or  cutters,  is  acfomplished  by  loosening  one  bolt  in  each,  and 
the  changes  can  be  readily  made,  for  any  requirements,  in 
fifteen  minutes.  As  the  photograph  shows  the  machine  with- 
out carlins  in  place,  a  sketch  lias  been  added  showing  the 
work  to  which  this  machine  was  set  when  the  photograph  was 
taken.  It  is  obvious  that  the  possibilities  of  this  arrangement 
of  machinery,  as  to  variety  of  work,  are  very  great. 

While  neither  of  these  machines  are  new  they  have  never 
been  illustrated,  although  Mr.  McWood  has  generously  supplied 
drawings  to  other  railroads  for  construction  of  similar  ma- 
chinery for  use  in  railroad  shops  where  a  large  number  of  cars 
are  built  and  repaired. --:-./..    ;...-,    ■,:^^^ 

We  are  indebted  to  Mi".  S.  S.  Underwood,  chief  draftsman 
of  the  department  in  Montreal,  for  informaiton  concerning 
these  machines. 


CORRUGATED  BOILER  TUBES  AS  SPARK  RETARDERS. 


Belt  R.mi.  Ciieckixg   MAcnrxE— Exd  View. 


Interesting  information  in  a  letter  from  a  superintendent  of 
motive  power  who  is  using  spirally  corrugated  boiler  tubes 
under  the  very  severe  conditions  imposed  in  connection  with 
the'  burning  of  lignite  fuel  in  locomotives  is  presented  in  the 
following  quotations: 


ni^BMP    ^r    «J8i. 

''•^^          ^y-^m 

IHH^RHUL    B^T^:^^ 

L    ■■ 

^J^^S^^^g^^S^^SlSS^  M^     m 

Carline  Machixe. 


rail  in  place,  having  been  sawed  to  length  and  gained  for  posts 
and  braces.  Belts  for  the  angle  knives,  for  the  brace  gains, 
run  to  the  countershaft  with  a  continuous  pulley  overhead  ex- 
tending the  full  length  of  the  machine,  in  order  that  any 
change  of  angle,  or  shifting  of  the  knives,  may  be  accom- 
plished without  removing  the  belts.  This  machine  turns 
out  about  220  belt  rails  in  ten  hours. 

The  other  machine  is  a  combination  tenoning  and  checking 
machine  for  carlins.  This  machine  is  illustrated  by  a  photo- 
graph only.  It  consists  of  an  ordinary  tenoning  machine  with 
the  additional  shafts  and  knives  shown  in  the  photograph, 
i^e  driving  pulley  on  the  end  of  the  cutter  shaft  is  almost  a 
ball  in  form.  In  other  words  it  is  excessively  crowned  to  ac- 
commodate widely  different  variations  of  angles  to  which  the 
shaft  may  be  set.  This  machine  requires  the  carlins  to  be 
turned  end  for  end,  making  two  operations  to  finish  the 
piece.    This  might  be  avoided  by  the  duplication  of  the  machine 


"The  spark  problem  is  to  us  a  very  serious  one.  We  run 
through  a  very  dry  agricultural  country  watered  by  irrigation 
and  through  a  great  deal  of  grazing  country,  and  in  either  of 
these  places  a  fire  is  a  very  serious  matter.  You  have,  no 
doubt,  read  about  prairie  fires,  and  if  you  have  not  seen  them 
you  have  gathered  that  it  means  a  great  deal  to  people  adjacent 
to  the  burned  district. 

"Through  most  of  this  section  of  the  country  we  are  burning 
lignite  coal.  I  suppose  you  are  aware  that  tliere  have  been 
many  efforts  made  by  Western  railroads  to  burn  this  fuel,  but 
with  very  poor  success.  I  am  not  egotistical  at  all  when  I  say 
I  believe  we  have  been  more  successful  in  burning  this  fuel 
than  any  one  who  has  tried  it  and  am  satisfied  that  we  can 
make  further  improvements  along  this  line.  One  of  th?  chief 
objections  to  the  use  of  this  coal  is  the  amount  of  fire  that  is 
thrown  from  the  stack.  If  you  have  never  had  any  experience 
with  it  you  can  hardly  appreciate  what  this  means.     It  is  like 
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TWO    REMARKABLY    EFFICIENT    WOOD  WORKING 

TOOLS. 


t.i:VM>    TUI'NK     K.VIIAVAY. 


Ill  tlio  (ur  shops  of  tiif  OrarKl  Trunk  Railway  in  Montroa 
are  several  wood-workini:  marhines,  which  have  heeii  in  Sf^i" 
vice  for  a  luimlt'r  of  years  and  enil>Ofly  labor  savinpj  prinf"ipl<\- 
whirh  are  worthy  of  spet  ial  atlentjon.  Throusli  tlie  (Ourfes\ 
of  Mr.  William  MiWoorl.  superintendent  car  dei)ailnient  of  thi^^ 
rnad.  drawings  and  phofo.nraphs  of  these  machines  are  showi; 
The  first  is  a  belt  rail  cheekins  machine.  This  machine  \- 
niounlffl  nil  ;i  cast  iron  hod.  II  saws  hclt  rails  to  length  h\ 
inc.iM'i  of  saws  wlii<h   nv*-   niDimtcii  nn   n  shaft  exfendin^  tic 
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IciiKth  of  llic  machiiK;  and  drivt'ii  by  a  belt,  sliowa  at  the  l»-'tt 
ill  the  elevation  and  iihotciKraphic  views.  This  uiachine  car- 
ries three  indini'd  heads  I'ov  gaining  for  the  braces.  Tliese 
heads  are  set  at  the  iiruper  an^ic  and  arenioved  across  the 
belt  rails  by  the  hand  wheels,  this  work  being  don«  in  the 
operation  separate  from  that  of  the  straight  gains  of  the 
posts.  The  straight  gains  are  made  iiy  cutters  placed  upon 
the  same  shaft  with  the  saws.    The  photograph  shows  a  belt 


on  tite  other  ajd«>.  to  lalvC  ranr  of  tl»e  ditterejil  iiioi>eji  ca<  !i  si«le 
of  the,  ietiler  of  the  cariins  that  is  to  say,  R  would  be 
l»ossible  id  feuild  a  Duuhin''  which  wonid  complete  the  opera- 
tion ill  one  ciif,  but  astliis  machine  turns  out,  6u  an  average, 
120  earlius  per  hour/ xvith  one  man  and  a  help'^r,  it  is  quite 
suflicient  for  jiri  sent  reciuiremeni*;.  The  changing  of  knives, 
or  cutters,  is  acionipUsiied  by  loosening  oue  i>olt  in  tfuoh,  and 
the  changes  can  M  i"eaUily  made;  for  any  requirements,  in 
fifteen  miuutes.  As  the  photograph  shows  the  mavUiue  wiih- 
otu  cariins  in  pla<e,  a  skeidi  lias  been  added  showing  the 
work  to  which  tiiis  macliiue  was  M't  wheut lie  photograph  was 
taken.  It  is  obvious  that  the  i»o*s4bllHles  of  this  arrangement 
of  machinery,  as  to  variety  of  work. .ate. Very  great. 

While  neitlier  of  these  machines  are  new  they  have  never 
lic-n  ilhistraled.  although  .Mr,  .McWood  has  gohcKMisly  supplied 
drawings  lo  Other  railroads  for  construt  tion  of  similar  ma- 
th inery  for  use  Ih  railroad  shops  where  a  large  ttutalM?r  of  ears 
are  Iniilt  and  repaired.:         '   ^K v^-,  '  ~; 

We  are  indelitrU  to  Mr.  S:  S,  Undorwoud,  rhivi  (iiaiisiii;'.ij 
of  the  department  in.  Mont  real,  for  infunnaifon  cnncorninsr 
these  machines.      -^■■^•f-  'C ■,■-'■.-■- ^ 

CORRUGATED  BOILER  TUBES  AS  SPARK  PETARDERS. 
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rhterestihg  information  in  a  letter  f  rwft  a  superiofendent  of 
motivb  liower  who  iis  .using  spiraHs^corfugated  boiler  tubes 
under  th6  very  sevei*«  conditions  imi>6sed  in  connection  »itii 
th«};  burning  of  lignite  fuel  ru  totonvotives  js  presej^ted  iri;  th^ 
following  qu«taiiousi.,V     ;         v. 


Cariixk  MACinxF. 


rail  in  place,  having  been  sawed  lo  length  and  gained  lor  i)osts 
and  braces.  Belts  for  the  angle  knives,  for  the  brace  gains, 
run  to  the  countershaft  with  a  continuous  pulley  overhead  ex- 
tending the  full  hMigtli  of  the  ma«hine.  in  order  that  any 
change  of  angle,  or  shifting  of  the  knives,  may  be  accom- 
plished without  icmoving  the  belts.  This  machine  turns 
out  about  1'20  Ijell  rails  in   ten  hours.    •;.;••'•; 

The  other  mat  hina  is  a  combination  tenoning  ami  checking 
machine  for  cariins.  This  nia<hine  is  illustrared  by  a  photo- 
graph only.  It  consists  of  an  ordinary  tenoning  machine  with 
the  additional  shafts  and  knives  shown  in  the  photograph, 
i.e  driving  pulley  on  the  end  of  the  cutter  shaft  is  almost  a 
ball  in  form.  In  oilior  words  it  is  excessively  crowned  to  ac- 
•  omniodate  widely  different  variations  of  angles  to  which  the 
shaft  may  be  set.  This  machine  requires  the  <arlins  to  be 
turned  end  for  end.  making  twq  operations;  to  finish  the 
piece.    This  might  be  avoided  by  the  duplication  of  the  machine 


"The  sparii  problefti  is  (b  us<  a  very  ,s?rio«»  hmn*. .  We  f*n 
ihi  ough  a  viery  dry  agrirult  ural  country  Avatei*ed  by  irrigation 
and  through  a  great  «leal  of  grazing  couniry,  and  In  either  of . 
these  plat-es  a  fire  is  a  very  serious  inatter.  VoH  ha>Te.  no 
iloiibt.  fead  about  prairie  fires,  and  if  you  have  not  sen  them 
you  have  gathered  tliai  it  means  a  great  ileal  to  people  adjac-\nt 
to  lit^'-burircd  district^: .;■;•" v(}o» 

"Til rough  most  of  this  section  of  thfe. country  we  are  burning 
lignite  <i)al.  I  sit!)i)ose  you  are  aware  that  tliore  have  been 
many  efforts  made  by  Western  railroads  to  burn  this  fu-',  but 
with  Very  i)Oor  suct-e&s,  I  am  not  egolistieal  at  alt. when  I  say 
I  believe  wi'e -have  bf«n  more  sncx-essfui'ih  bumiug  this  fu«?l 
than  any  one  who  has  tried  it  and  am  Satisfied  that  \ve  ttJia 
make  further  imjnovements  along  this  line.  One  of  tli^  chief 
objectioits  to  the  use  of  this  coal  is  the  amount  of  fire  that  is 
thrown* from  the  itack.  If  you  have  never  had  aijy  <'Xi)erien4  e 
with  it  yon  can  hardly  appreciate  what  this  nnaiits;     It  is  like 
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buruiug  wood  or  charcoal  with  a  blast  underneath  the  grates. 
We  have  used  ail  sorts  ot  appliances,  but  the  best  results  are  ob- 
tained from  a  big  diamond  stacli  with  a  big  cast  iron  cone  and 
very  line  netting  4^/^  x  i[-2  mesh.  The  use  of  this  stack  means 
considerable  bacii.  pieissure,  owing  to  the  small  nozzle  that  we 
have  to  use  to  prevent  fires  by  throwing  sparks  against  the 
cone  with  force  enough  to  break  them  up  so  that  all  that  will 
come  through  the  fine  netting  will  extinguish  before  reaching 
the  ground. 

"Our  aim  is  to  burn  this  fuel  with  an  open  slack  and  we  are 
just  now  doing  considerable  investigating  aiong  this  line.  The 
engine  in  which  the  spirally  corrugated  tubes  are  placed  is 
running  successfully  with  an  open  stack  and  with  a  nozzle 
%  in.  larger  than  any  we  have  been  able  to  run  with  engines 
burning  the  lignite  fuel.  All  the  reports  coming  to  me  show 
that  this  engine  throws  less  fire  than  any  engine  we  have  of 
the  same  class  that  is  fitted  with  diamond  stack.  These  dia- 
mond stacks  are  very  expensive  to  maintain.  They  cost  us 
approximately  $1  a  day  for  repairs  and  maintenance. 

"What  happens  inside  of  these  tubes  1  do  not  pretend  to  know, 
but  it  would  seem  to  me  that  the  sparks  must  get  some  kind  o£ 
a  rotary  motion  similar  to  a  bullet  going  through  a  rifle  barrel 
and  this  may  perhaps  twist  the  fire  out  of  them,  in  any  event, 
that  they  aid  us  in  this  respect  we  are  quite  sure  and  we  have 
ordered  sets  for  more  engines  of  different  classes  so  as  to  con- 
tinue our  investigations. 

"I  am  getting  very  much  interested  in  this  lignite  coal  burn- 
ing, and  from  sheer  obstinacy  1  suppose,  because  so  many  have 
tried  and  failed.  It  means  a  tremendous  afiiount  of  money  to 
any  railroad  company  using  it.  The  other  roads  about  here 
are  watching  us  and  telling  their  managements  that  our  en- 
gines burning  this  fuel  will  not  pull  full  tonnage,  but  we  are 
managing  to  get  over  the  road  and  make  a  very  fair  showing. 
The  coal  is  80  per  cent,  cheaper  than  bituminous  coal  in  tliis 
country,  but  we  burn  about  60  per  cent,  more  of  it  and  in  that 
way  effect  a  saving  of  at  least  20  per  cent,  in  fuel  and  in  addi- 
tion to  this  do  not  have  to  take  care  of  the  ash.  Perhaps  you 
may  be  interested  in  seeing  an  analysis  of  this  coal. 

'Lignite  coal  analysis:  Moisture,  20.6.  Volatile  matter, 
32.4.     Fixed  carbon,  44.4.     Ash,  2.6. ' 

You  will  note  the  small  amount  of  a^h  we  have,  and  when  we 
come  to  compare  handling  of  this  with  the  handling  of  other 
coal  that  costs  the  same  it  should  be  taken  into  account.  One 
of  the  coals  that  we  get  on  our  line  has  23.4  per  cent.  ash. 

"I  am  very  much  interested  in  lignite  coal  burning  and  if 
the  spiral  corrugated  tubes  have  any  effect  whatever  in  dimin- 
ishing the  amount  of  fire  thrown  from  the  stack  of  engines  they 
are  just  what  we  want  and  1  hope  that  the  experiments  we  are 
making  are  going  to  enable  us  to  determine  whether  or  not 
there  is  anything  in  that.  After  a  while  I  am  going  to  fit  up  a 
number  of  engines  with  peepholes  so  we  can  get  a  view  of  the 
interior  of  the  smokeboxes  of  some  engines  with  and  without 
these  tubes  and  working  hard." 


COMMUNICATIONS. 


TWO  FAST   RECORDS. 


It  is  to  be  noted  that  the  increase  in  power  required  with  the 
new  tool  steels  is  not  so  great  as  the  increase  in  output  secured. 
There  are  numerous  instances  where  the  work  done  has  been 
more  than  doubled,  while  the  power  increase  required  has  not 
been  more  than  50  per  cent.  The  average  consumption  of  power 
by  carbon  steels  is  usually  0.05  or  0.06  h.p.  per  lb.  of  metal  re- 
moved per  hour,  and  the  new  tool  steels  will  require  only  0.03 
or  0.04  h.p. — C.  H.  Benjamin  in  Cassier's  Magazine. 


Pneumatic  Tubes  fob  Baggage  Checks. — At  the  Union  Sta- 
tion in  St.  Louis  a  new  system  of  transferring  baggage  checks 
has  been  installed.  Baggage  is  taken  from  the  train  floor  to  a 
transfer  floor  below,  by  means  of  17  special  elevators.  From 
here  they  are  delivered  to  teams  or  transferred  to  outgoing 
trains.  Checks  are  transmitted  from  the  baggage  room  to  35 
separate  transfer  stations  by  means  of  pneumatic  tubes,  com- 
prising 8  miles  of  3-in.  brass  tubing,  capable  of  carrying  12,000 
checks  per  hour  during  the  rush  hours. 


To  the  Editor: 

The  boiler  for  Union  engine  No.  81,  which  had  been  in  the 
boiler  shop  to  have  firebox  applied,  was  delivered  to  the  erect- 
ing shop  at  10.30  a.  m.  September  1.  The  erecting  shop  force, 
together  with  lagging  and  jacket  men,  worked  until  4.50  p.  m. 
in  putting  the  engine  and  boiler  together  on  the  1st,  and  from 
7  a.  m.  to  10.15  a.  m.  on  the  2d,  at  which  time  the  locomotive 
was  completed  and  delivered  to  the  painters  to  have  painting 
finished.    The  painters  completed  their  work  at  12  noon. 

Time  consumed  in  putting  the  engine  together,  8  hours  45 
minutes.    Total  time,  including  painting,  10  hours  30  minutes. 

D.  J.  Redding,  Master  Mechanic. 
Pittsburg  &  Lake  Erie  Railroad  Company. 

McKees  Rocks,  Pa. 

To  the  Editor: 

A  consolidation  engine.  No.  840,  class  W,  arrived  at  our 
Portsmouth  shops  on  October  1st  with  tires  flattened  6  Ins.; 
it  was  run  into  back  shop  at  5  p.  m.  the  same  date  and  at  6.15 
p.  m.  the  wheels  were  placed  in  the  machine  shop  ready  to  be 
turned.  We  commenced  turning  the  tires,  which  were  56  ins. 
in  diameter,  on  October  2d  at  7  a.  m.  and  at  6.05  p.  m.,  11  hours 
and  5  minutes  later,  they  were  finished;  we  had  to  take  off 
1/4  in.,  therefore  reducing  the  diameter  of  the  tires  \->  in. 
At  6.30  a.  m.,  October  3d,  we  commenced  putting  the  wheels 
under  the  engine  and  at  11. 30  a.  m.  it  was  turned  over  to  the 
roundhouse  with  steam  up  and  ready  to  go  on  its  run. 

The  amount  of  labor  for  turning  and  handling  these  wheels 
in  machine  shop  was  $3.99 i/u,  and  in  the  erecting  shop  $13.33, 
or  a  total  labor  charge  of  |17.32%- 

I  do  not  think  this  can  be  beaten  both  for  the  amount  of 
time  and  labor;  if  so  would  like  to  hear  from  some  one  who 
has  done  it  quicker.  These  tires  could  have  been  turned 
quicker  with  less  labor  if  our  traveling  crane  would  have 
handled  the  wheels  to  and  from  the  machine. 

G.  W.  Kellee,  General  Foreman. 
Norfolk  &  Western  Railway  Co. 

Portsmouth.  Ohio. 


REPAIRING  CRACKED  CYLINDERS. 


To  the  Editor: 

In  the  October  issue  of  your  journal  appeared  an  interesting 
article  describing  the  repairing  of  a  cracked  cylinder  at  the 
Michigan  Central  shops,  the  reading  of  which  reminded  me  of 
a  novel  method  recently  used  at  the  C.  R.  R.  of  N.  J.  shops,  at 
Ashley,  Pa.,  which  deserves  recording. 

The  crack  in  this  instance  was  in  the  side  of  the  cylinder, 
one  of  the  kind  usually  repaired  by  applying  a  piece  of  boiler 
plate,  secured  with  patch  bolts  and  made  steam  tight  by  cauik- 
Ing  the  edges  of  the  crack  or  using  some  kind  of  packing.  A 
piece  of  iron  1^  ins.  thick  was  turned  about  8  ins.  in  diameter 
and  cut  into  two  semi-circular  pieces.  These  two  pieces  were 
fastened  by  %-in.  patch  bolts  on  either  side  of  the  crack,  with 
a  slight  opening  between  them,  and  a  band  of  iron  was  shrunk 
on  over  them,  thus  closing  the  crack  tightly  and  making  a 
steam-tight  joint.  The  patch  did  not  interfere  with  the  jacket 
and  appeared  to  make  an  effective  and  speedy  repair. 

Edward  B.  McCabe. 


SPECIAL   APPRENTICESHIP. 


To  the  Editor: 

So  much  has  been  said  in  your  journal  of  latp  in  regard  to  the 
treatment  of  special  apprentices  that  I  want  to  record  the  fact 
that  there  is  one  road  at  least  where  they  are  well  treated.  I 
finished  my  course  a  few  months  ago  and  was  immediately  put  on 
.shop  improvement  work  at  the  maximum  rate  of  pay  for  machinLsts. 
You  are  at  liberty  to  use  thLs  information  without  my  name  or  the 
name  of  the  road.  J.  K.  L. 


November,  1904. 
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WEIGHT    OF   PLATE   SPRINGS. 

To  the  Editor: 

The  following  fonnula  may  be  found  useful  for  estimating  the 
weight  of  plate  springs  : 

I^et  I  =  length  of  longest  plate  whfn  straight. 
h  :=  width  of  plate. 
t  z=  thickness  of  plate, 
n  =  number  of  plates. 
tc  =  weight  of  band. 
W  =  total  weight  of  spring. 
Then  W  =  .18  {I  X  h  X  t  X  n)  +  w. 

w,  the  weight  of  the  band  can  be  easily  calculated  from  its  dimen- 
sions. 

In  deriving  the  constant,  the  actual  weights  of  about  200  springs 
were  used,  varying  from  150  to  600  lbs.  The  formula  gave  a  weight 
within  1%  per  cent,  of  the  actual  for  all  springs,  and  within  l^ 
per  cent,  of  the  actual  for  springs  in  which  the  number  of  long 
plates  was  M  the  total  number.    The  weight  of  clip  ends  was 

found  to  have  practically  no  effect  on  the  formula. 

Li.   H.   Schenck. 


NEV  MOTOR  DRIVEN  CRANK  SHAPER. 


The  16-in.  crank  shaper  shown  in  the  half-tone  has  a  two- 
piece  crank  motion,  which  gives  a  powerful,  even  cutting 
speed  on  the  forward  stroke  and  a  quick  return  of  4  to  1. 
The  method  of  driving  from  the  motor  by  means  of  the  belt 
is  novel,  and  practical  tests  have  shown  it  to  be  about  as  posi- 
tive as  gearing  or  a  chain  drive.  The  idler  pulley  is  con- 
nected to  the  armature  shaft  by  gearing,  and  thus  both  idler 


ries  the  tool  has  its  swivel  accurately  graduated,  and  is 
rigidly  clamped.  The  tool  slide  has  a  travel  oi"  ti  ins.  with 
automatic  feed.  The  table  has  a  working  surface  of  10  \ 
11 V^  ins.  on  the  top  and  one  side,  and  has  a  cross  feed  of  22 
ins.,  automatic  in  either  direction.  It  lias  a  vertical  move- 
ment of  14  ins.  by  means  of  bevel  gears  and  a  telescopic  screw 
with  ball  bearings.  The  vise  has  a  graduated  base  that  can 
be  set  to  any  angle,  is  clamped  to  the  table  by  four  bolts  fit- 
ting in  the  T  slots,  and  can  be  used  on  either  the  side  or  top 
of  the  table.  The  rocker  arm  is  designed  so  that  a  3-in.  shaft 
can  be  passed  through  under  the  ram  for  key-seating.  This 
shaper  is  made  by  the  Stockbridge  Machine  Company  of 
Worcester,  Mass. 


LOCOMOTIVE  PRACTICE  IN  FRANCE. 


16-Inch  Chank  SuAi'EB. — Stockbbidci:  Machine  Company 

and  driving  pulley  act  as  drivers.  The  idler  is  held  on  the 
bell  crank,  as  shown,  and  can  be  raised  until  the  belt  makes 
almost  a  complete  wrap  about  the  driving  pulley.  The  motor 
is  a  Storey  1\^  h.  p.,  variable  speed,  and  the  controller  fur- 
nishes 26  steps  by  means  of  field  control.  As  there  are  two 
runs  of  gearing,  the  ram  has  a  total  of  52  speed  changes. 

The  ram  is  of  box  pattern,  and  has  a  bearing  in  the  column 
26  ins.  long  when  at  full  stroke.  The  stroke  can  be  adjusted 
from  the  front  of  the. machine,  and  an  index  and  pointer  show- 
ing length  of  stroke  are  in  plain  view.    The  head  which  car- 


Following  is  an  abstract  of  a  paper  by  Edouard  Sauvage, 
presented  before  tke  International  Engineering  Congress  at 
SL  Louis.  '  -■^- ''-' 

The  interest  of  French  locomotive  practice  is  centered  in 
the  development  of  the  4-cylinder  compound,  which  has  per- 
mitted a  marked  increase  in  the  weight  and  speed  of  the 
trains.  In  the  majority  of  these  engines  the  high-pressure 
cylinders  drive  one  axle,  and  the  low-pressure  cylinders  an- 
other axle,  but  coupling  rods  have  been  preserved  between 
these  axles.  The  only  exception  is  a  unique  locomotive  (No. 
701)  built  in  1885  for  the  Chemin  de  Fer  du  Nord,  in  which  the 
two  axles  were  not  connected.  This  plan  has  not  been  con- 
tinued. The  use  of  coupling  rods  began  in  1887  on  the  Paris, 
Lyons  &  Mediterranean  locomotives.  Since  1890  large  num- 
bers of  such  engines  have  been  built  or  ordered  by 
French  railroad  companies,  and  their  aggregate 
number  will  soon  exceed  2.000. 

Mallet  four-cylinder  engines  are  used  on  meter- 
gage  lines.  These  are  supported  on  two  separate 
groups  of  coupled  axles:  One  group,  driven  by 
the  high-pressure  cylinders,  is  connected  to  the 
locomotive  frame  in  the  ordinary  way;  the  other 
group,  driven  by  the  low-pressure  cylinders,  forms 
a  movable  truck,  so  as  to  give  great  flexibility  to 
the  engine. 

The  majority  of  the  compound  engines  belong 
to  two  classes,  which  may  be  considered  as  stand- 
ards in  France:  The  express  locomotive,  with 
four  large  coupled  wheels,  of  2  m.  (6  ft.  6%  ins.) 
diameter  or  a  little  more,  and  the  six-coupled  loco- 
motive, with  diameters  of  from  1.600  m.  to  1750 
m.  (5  ft.  2  15-16  ins.  to  5  ft.  8%  ins.),  both  being 
fitted  with  a  truck  in  front.  The  six-coupled  loco- 
motives are  equally  fit  for  goods  and  for  ordinary 
passenger  trains. 

The  new  "Atlantic"  (Nos.  3,001-3,008),  recently 
built  for  the  Paris-Orleans  by  the  Soci6t6  Alsaci- 
enne  de  Constructions  Mecaniques,  is  of  special 
interest  as  being  the  most  powerful  express  loco- 
motive yet  made  for  the  French  lines.  The  ad- 
hesive weight  is  36  tonnes  (18  tonnes  per  axle), 
and  it  is  expected  that  this  weight  will  be  in- 
creased to  40  tonnes.  Such  a  change  is  easy  in 
locomotives  of  this  type. 

The  following  figures,  extracted  from  the  dyna- 
mometer  car   records   and   indicator   cards   taken 
during  numerous  runs  of  these  engines  with  heavy 
express  trains,  give  a  fair  idea  of  their  power: 
A  length  of  13  km.    (8  miles)    was  traversed   in   419   sec- 
onds, being  at  a  rate  of  112  km.  an  hour  (70  miles).    The  cut- 
off was  at  53  and  65  per  cent,  respectively,  in  the  high  and 
low-pressure  cylinders.       The  mean  drawbar  pull,  behind  the 
tender,  was  2,350  kg.  (5,180  lbs.),  from  which  results  an  aver- 
age effective  horse-power  of  972;    the  mean  indicated  horse- 
power  was   1,830.    The   maximum   indicated   horse-power   re- 
corded on  these  engines  was  1,900.     (The  unit  of  horse-power 
used  here  is  75  kg.  X  1  m.  in  a  second,  while  the  English  unit 
is  slightly  greater.) 
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On  the  Nord,  "Atlantic"  locomotives,  with  somewhat  smaller 
•limensions,  maintain  a  very  fine  express  service.  Average 
speeds,  from  end  to  end,  of  90  to  100  km.  an;  hour  (56  to  62 
miles),  are  obtained  with  trains  weighing  (exclusive  of  loco- 
motive and  tender)  250  to  300  tons.  The  profile  of  the  lines 
is  generally  easy,  with  somewhat  prolonged  inclines  of  5  mm. 
per  m.  (1  in  200),  and,  in  a  few  places,  of  8  mm.  per  m.  (1  in 
125).  Some  of  these  trains  run  in  connection  with  boats  from 
England,  and,  in  many  instances  of  bad  weather,  time  lost  by 
the  boat  has  been  made  up  by  the  train,  although  the  schedule 
is  calculated  with  a  pretty  fair  speed. 

The  advantages  of  the  four-cylinder  compound  system,  as  re- 
sulting from  a  prolonged  practice  in  France,  may  be  summed 
up  as  follows:  Economy  of  coal  resulting  from  the  compound 
system  in  itself,  or  increase  of  power  with  the  same  consump- 
tion of  coal;  good  utilization  of  steam  at  very  high  pressure, 
with  the  simple  or  piston  valve  and  the  old  gears;  good  bal- 
ance of  pistons  and  other  pieces  with  reciprocating  motion; 
counterweights  applied  only  for  revolving  parts,  thus  doing 
away  with  vertical  variations  of  pressure  and  pounding  action 
on  rails;  ample  bearing  surfaces  for  all  parts  of  mechanism, 
owing  to  the  use  of  four  cylinders  with  four  separate  gears 
and  suppression  of  all  undue  strains. 

It  must  be  added  that  these  compounds  possess  great  elas- 
ticity in  working,  and  are  as  well  fitted  for  moderate  as  for 
high  speeds,  for  light  or  for  heavy  trains.  They  remain  eco- 
nomical within  a  wide  range  of  power.  In  the  Paris-Orleans 
experiments  an  average  steam  consumption  of  10.5  kg.  (23 
lbs)  per  horse-power  in  an  hour  (the  power  being  calculated 
from  the  action  exerted  by  the  driving  wheels  on  the  rail,  to 
compare  precisely  with  what  is  called  the  effective  power  of  a 
stationary  engine)  has  been  measured  with  trains  of  heavy 
and  also  moderate  weight. 

As  regards  details  of  constiniction,  the  nearly  exclusive  use 
of  Serve  or  ribbed  tubes  in  all  new  constructions  is  well  worth 
mentioning.  Experiments  have  proved  that  the  efliciency  of  a 
given  surface  of  Serve  tubes,  taking  into  account  the  whole 
metallic  area  in  contact  with  hot  gases,  was  about  the  same  as 
with  the  same  surface  of  plain  tubes;  and  in  practice  these 
tubes  have  been  found  durable  and  free  from  leakage.  They 
must  be  kept  free  from  ashes  and  soot  by  frequent  cleaning 
with  a  steam  jet  and,  when  necessary,  with  scrapers. 

For  valve  gears  the  Walschaerts  system  has  been  adopted 
in  many  of  the  French  four-cylinder  compounds,  as  well  as  for 
ordinary  locomotives.  This  system  is  quite  convenient  when 
the  valve  is  placed  above  or  under  the  cylinder,  and  there  is  a 
distinct  advantage  in  the  use  of  one  eccentric  instead  of  two, 
for  inside  as  well  as  for  outside  cylinders.  The  whole  mechan- 
ism is  simple  and  easily  kept  in  order.  The  distribution  of 
steam  effected  by  the  Walschaerts  system  is  particularly  good, 
and  quite  uniform  on  both  sides  of  the  piston  at  different 
points  of  cut  off. 

Piston  valves  are  used  in  some  of  the  latest  designs.  After 
the  experience  of  the  Eastern,  they  are  preferable  to  fiat 
valves,  chiefly  as  giving  larger  ports  and  so  reducing  wire- 
drawing and  compression  of  steam.  An  economy  of  coal,  as 
high  as  10  per  cent.,  has  resulted  from  their  use  in  some 
cases. 

From  prolonged  experience  and  from .  the  unanimity  of 
opinion  of  all  having  experience  with  these  engines,  it  may 
be  taken  for  granted  that  the  four-cylinder  compound  system 
possesses  marked  advantages,  at  least  under  the  conditions 
of  service  prevailing  on  main  French  lines.  Thanks  to  their 
use,  French  railroads  have  been  enabled  to  increase  largely 
the  weight  and  the  speed  of  their  trains,  for  goods  as  well 
as  for  passenger  service,  without  any  large  increase  of  coal 
consumption  per  kilometer  run.  In  fact,  it  is  rather  under- 
estimating the  merits  of  the  compounds  to  say  that  by  their 
use  the  weight  of  trains  is  increased  by  one-third  with  the 
same  cost  of  fuel  over  what  it  was  with  the  best  simple  en- 
gines used  before;  or,  if  not  the  weight,  speed  is  increased, 
and  in  many  cases  both  weight  and  speed. 

In  other  words,  the  compounds  would  take  a  traffic  equal 


to  four,  against  a  traffic  equal  to  three,  the  number  of  engines 
and  the  expenses  for  fuel  and  wages  remaining  the  same.  The 
initial  cost  of  the  compounds  is  higher,  the  expenses  for  re- 
pairs may  be  somewhat  greater,  but  the  increase  of  traffic 
is  such  that  the  economy  is  obvious.  As  regards  the  cost  of 
repairs,  there  is  still  some  doubt  as  to  their  exact  amount,  as 
a  very  large  proportion  of  the  compounds  have  been  running 
for  a  few  years  only,  but  it  must  be  remarked  that  the  in- 
crease of  expenses  will  very  likely  be  due  to  the  boilers  work- 
ing at  a  high  pressure,  and  it  seems  that  the  same  pressures 
would  be  necessary  for  simple  engines,  if  they  were  to  com- 
pete with  compounds. 

To  this  must  be  added,  especially  for  passenger  service,  the 
advantages  of  greater  speed,  of  more  punctuality,  and  of  dis- 
pensing in  many  cases  with  pilot  engines  or  with  supple- 
mentary trains.  In  a  mere  practical  point  of  view,  the  French 
administrations  feel  satisfied  with  the  great  extension  they 
gave  to  the  four-cylinder  compound  system,  from  which  re- 
sulted economy  as  well  as  a  large  improvement  in  their  ser- 
vices. 

A  complete  solution  of  the  problem  would  require  a  proof 
that  the  same  results  might  not  be  obtained  in  some  other 
way.  Available  data  are  not  sufficient  to  give  such  a  proof 
in  an  incontestable  manner;  still,  it  seems  difficult  to  build 
an  ordinary  locomotive  quite  equal  in  every  respect  to  the 
latest  compounds. 

It  is  clear  that  simple  two-cylinder  engines  might  be  made 
with  the  same  large  boiler,  and  work  with  the  same  high- 
pressure,  but  it  is  nearly  as  clear  that,  with  the  ordinary  valve 
gear  of  the  locomotive,  steam  at  such  a  high  pressure  cannot 
be  utilized  as  well  as  by  compounding;  there  is  little  doiibt 
that  the  simple  locomotive  would  require  more  steam  for  the 
same  work  or  give  less  work  for  the  same  quantity  of  steam. 
In  addition,  there  is  a  real  difficulty  in  making  all  the  parts 
of  the  simple  engine  strong  enough  to  stand  without  undue 
wear  the  greatest  stresses  resulting  from  the  Increased  pres- 
sure on  large  pistons,  although  this  difficulty  may  be  overcome. 

An  opinion  which  seems  to  prevail  is  that  compound  loco- 
motives may  be  economical  during  long  runs,  but  that  their 
advantage  is  lost  when  they  stop  and  start  frequently,  owing 
to  the  direct  admission  of  steam  to  the  low-pressure  cylinders 
at  starting.  This  opinion  is  rather  too  dogmatic,  and  the 
question  requires  some  consideration.  In  many  cases,  with 
four-cylinder  compounds,  the  tractive  power  necessary  for 
starting  from  rest  is  obtained  without  this  direct  admission, 
or  steam  is  admitted  in  that  way  only  for  the  very  first  revolu- 
tion of  wheels.  The  engine  is  then  worked  compound,  but  in 
full  gear  for  all  cylinders.  Of  course,  steam  is  not  so  well 
utilized  as  with  a  proper  degree  of  expansion  in  each  cylinder, 
but,  even  in  that  case,  the  compound  comparts  favorably  with 
a  simple  locomotive  working  in  full  gear. 

In  conclusion,  opinions  expressed  by  men  placed  at  the  head 
of  locomotive  departments  of  French  railroads  will  be  found 
of  interest.  Among  others,  M.  Baudry,  locomotive  superin- 
tendent of  the  Paris,  Lyons  &  Mediterranean,  ended  a  communi- 
cation to  the  Socl6te  des  Ingenieurs  Civils  as  follows: 

"Some  people  may  be  of  opinion  that  the  importance  of  the 
coal  saving  due  to  compound  locomotives  is  small,  and  even 
vanishes  when  the  prices  of  coal  are  very  low.  That  is  a  mis- 
take, as  the  saving  of  coal  means  really  an  increased  power  of 
the  locomotive.  In  fact,  there  is  no  saving  of  coal  for  a  certain 
work  performed,  but  there  is  more  work  for  the  same  coal 
consumption;  thence  result  other  important  savings;  less  loco- 
motives, less  drivers,  less  firemen,  less  trains  are  necessary 
for  a  given  traffic.  These  aggregate  savings,  which  do  not 
depend  upon  the  price  of  coal,  greatly  exceed,  in  the  majority 
of  eases,  the  saving  of  coal  proper.  If  the  weight  of  trains 
is  not  increased,  then  an  acceleration  in  speed  is  possible,  and 
in  that  way  the  construction  of  more  economical  locomotives 
has  resulted,  during  the  last  few  years,  in  an  increase  of  speed 
on  all  French  lines." 

M.  Salomon,  locomotive  superintendent  of  the  Eastern, 
writes  that: 
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"Compared  to  the  ordinary  locomotive,  the  compound  loco- 
motive has  the  important  advantage  of  a  coal  economy,  which 
varies  with  the  nature  of  the  service,  but  which  is,  on  an  aver- 
age, from  10  to  15  per  cent.  With  the  use  of  four  cylinders  the 
symmetry  of  the  engine  is  preserved,  inertia  forces  are  in  bet- 
ter equilibrium,  the  turning  force  is  more  uniform,  the  total 
work  is  divided  between  two  axles,  and  stresses  are  more 
evenly  distributed  on  the  frame.  As  a  consequence,  the  mile- 
ages between  two  heavy  repairs  in  the  shops  has  been  increased 
by  50  per  cent. 

"In  my  opinion,  the  use  of  these  locomotives  marks  an  im- 


portant improvement,  which  has  not  been  accompanied  oy 
any  trouble  in  service;  the  only  objections  which  have  often 
been  made  to  the  use  of  compound  locomotives  are  want  of 
elasticity  in  their  power,  and  excessive  compression  of  steam 
at  high  speed.  As  regards  the  first  objection,  the  use  of  inde- 
pendent gears  for  the  high  and  for  the  low-pressure  cylinders 
allows  a  satisfactory  distribution  of  steam  under  very  different 
rates  of  weight  and  speed.  The  second  objection  vanishes  with 
large  clearances  and  suflBcient  area  of  steam  passages  on  the 
low-pressure  cylinders.  In  this  respect  piston  valves  will  be 
quite  suitable  if  they  remain  suflSciently  tight." 


CAR  WHEEL  LATHE. 


This  machine,  specially  designed  for  turning  steel  tired 
car  wheels  by  the  Pond  Works  of  the  Niles-Bement-Pond  Com- 
pany, is  able  to  take  complete  advantage  of  the  use  of  the  high 
speed  tool  steels,  due  to  its  smooth,  powerful  drive  and  the 
rigid  manner  in  which  the  wheels  are  gripped  and  this,  in  ad- 
dition to  the  improved  facilities  provided  for  placing  the 
wheels  in  the  lathe  and  removing  them,  has  enabled  it  to  very 
greatly  increase  the  output  over  that  produced  by  old  methods. 


position  shown,  bushings  are  put  on  the  journals  and  the  tail- 
stocks  are  brought  up.  The  "Sure  Grip"  drivers,  shown  in  de- 
tail in  Fig.  2,  are  then  adjusted  as  shown  in  Fig.  3.  The 
chucking  jaws  in  the  face  plate  hold  the  tires  rigidly  and  by 
screwing  up  the  set  screws  of  the  "Sure  Grip"  drivers  the  tires 
are  firmly  wedged  between  the  driving  plates  and  the  chuck 
jaws  so  that  the  full  power  of  the  machine  can  be  utilized. 
Plain  chuck  jaws  are  in  most  cases  sufficient  and  parts  5,  6 
and  7,  shown  in  Fig.  3,  which  are  used  to  prevent  the  tire  from 
being  crowded  off,  can  be  omitted.     After  the  wheels  are  in 


Fig.  1 — Re.4b  View  of  Cab  Wheel  Lathe. — Niles-Bement-Poxd  Company. 


FIG.   2 — "SURE 

grip"  driver. 


FIG.  3 — ^application  of  "sure  grip" 

DRIVER. 


Fig.  1  is  a  rear  view  of  the  machine  and  shows  a  pair  of 
wheels  about  to  be  rolled  out  of  the  lathe.  The  large  gear 
from  which  the  section  has  been  removed  to  allow  the  wheels 
to  be  rolled  out,  Is  driven  by  a  worm  which  runs  in  oil  and 
which  gives  a  very  smooth  and  powerful  motion  to  the  driving 
plates.    In  placing   wheels  in  the  lathe  they  are  rolled  into  the 


Flo.   4 — CUIP   TAKEN  OS    36-INCH    MIDVALE    TIRE. 

place  the  section  of  the  large  gear  wheel  can  easily  be  slipped 
into  position  and  is  held  by  a  key.  The  two  large  bolts,  one 
of  which  is  shown  to  the  left  of  the  section  of  the  gear,  are 
put  in  place  and  the  nuts  tightened.  The  lathes  are  set  level 
with  the  floor  so  that  the  wheels  can  easily  be  rolled  into  place 
and  a  pit  is  provided  at  the  front  of  the  machine  for  the  con- 
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Uit  the  .Nuiit,  Ailaeiiic  lu.omol  ivfs,  with  siuuew  hut  .smaller 
tlimcnsious.  hiuintaiii  a  very  flue  express  service.-  Averase 
speeds,  frinn  nid  to  end,  pf  90  10  lU<t  km  jiii  hour  (56  to  liJ 
miles),  arc  oblaiiu.-d  with  trains  wiMKhiii.i^  (fxcliisive  of  loeu 
motive  and  l«'n<]er.»  I'ott  lu  6W  ions.  The  protilo  of  the  lines 
is  generally  easy,  with  somewhat  prolongt'd  inclines  of  5  mm. 
per  TO.  (1  in  20u>.  ami,  in  a  lew  places,  of  S  mm.  per  m.  (.1  in 
liTii.  Some  of  these  trains  run  in  connection  with  boats  from 
Knt;lami.  au<I.  in  many  instant  es  of  bad  weather,  time  lost  by 
tin-  boat  has  been  made  up  by  the  train,  although  iht;  schedule 
is  laletilated  witli  a  pretty  fair  speed. 

The  advantages  of  the  four-eyliuder  compmind  system,  as  re- 
sult ins  from  a  proiongfd  inartiie  in  France,  may  be  summed 
up  as  follows:  Economy  of  coal  resulliny;  from  the  compound 
sysii-ni  in  itself,  or  increase  of  power  with  the  same  consump- 
tion of  coal;  goad  Utilization  of  steam  at  very  high  pressure, 
with  the  simple  or  piston  valve  and  the  old  gears;  gootl  bal 
aine  of  pifliMts  antl  other  pieces  with  reciprotating  motion; 
(ounierweights  applied  only  for  revolving  parts,  thus  doing 
away  with  vertieal. variations  of  pressure  and  pounding  action 
on  rails;  ami>le  l)caring  surfaces'  for  all  parts  of  mechanism, 
owing  to  the  use  of  four  cylinders  with  four  separate  gears 
and  suptiression  of  all  undtie  straiu.s. 

It  must  be  addul  that  these  t.ompounds  pos.sess  great  elas- 
ticity in  working,  and  are  as  well  fitted  for  moderate  as  for 
high  speeds,  for  light  or  for  heavy  trains.  They  remain  eco- 
nomical within  a  wide  range  of  power.  In  the  Taris-Orleans 
experiments  an  average  steam  cotisuniption  of  lo..")  kg.  (2'^ 
lbs.)  per  horsepower  in  an  hour  (the  power  being  calculated 
from  the  action  e.xerted  by  the  driving  wheels  on  the  rail,  to 
compaiti  precisely  with  what  is  called  the  effertive  j)ower  of  a 
.stationary  enuine)  has  been  measured  with  trains  of  heavy 
and  also  moderate  weight. 

As  regards  detarls  of  construction,  the  nearly  exclusive  use 
of  Serve  or  ribbed  tubes  in  all  new  constructions  is  well  worth 
meiitioniiig.  Experiments  have  proved  that  the  rfficiency  of  a 
given  surface  of  Serve  tuiies,  taking  into  account  the  whole 
metallje  ureJi  ill  contait  with  hot  gases,  was  about  the  same  as 
with  the  same, surface  of  plain  tubes;  ami  in  practice  these 
tubes  have  been  found  durable  and  free  from  leakage.  They 
must  1m'  kept,  free  fmm  ashes  and  soot  by  frecpient  c'eatiing 
with  a  steam  jet  and.  when  necessary,  with  scrapers. 

Tar  valve  gear«  the  AValschaerts  system  has  been  a<lopted 
in  many  of  the  Freuidi  four-cylinder  <-ompounds.  as  well  as  for 
orditiaiV  ioeomotives.  This  system  is  quite  convoni(  nt  when 
the  valve  is  placed  abov^  or  under  the  cylinder,  and  there  is  a 
distinct  advantage  ift  the  use  <>f  one  eectntrie  instead  of  two, 
for  inside  as  welt  as  f^or  Outsj.-leTeylimU'rs.  The  whole  mechan- 
isnt  is  simple  aniT  esisily  kei)t  in  order.  The  disiributioti  of 
st<>ain  eft'eef.e+l  l)y  the  \Valsehaerts  system  is  particularly  good, 
and  quite  uniform  oh  both  sides  of  the  ]tiston  at  differec.i 
points  Of '.eiit  off. 

I'iston  \-alves  are  used  in, some  of  the  latest  designs.  After 
the  experience  of  tlte  Kasteni.  they  are  jireferab-e  to  f'..ii 
valves,  chiefly  as  giving  larger  ports  and  so  reducing  wir*-!- 
drawing  and  compression  of  steam.  An  economy  of  coal,  as 
high  as  JO  per  ceu,  .  has  resulted  from  their  use  in  soni" 
f-ases.      "  ,,;.■:   ;\V-  v  ^  • 

Fronr  prolotiged  <\perieneif*'''afld  front  tlie  unanimity  of 
opinion  of  all  having  exjM'ri«'nce  with  these  engines,  it  may 
be  taken  for  granted  that  tliefonr-oylinder  compound  system 
possesses  mai^ked  advantages^  at  least  under  the  conditions 
or  servici'  prifvailing  on  main  French  lines.  Thanl<s  to  their 
use,  French  railroads  have  been  enabled  to  increase  largely 
the  weight  and  the  i^pee^  of  their  trains,  for  goods  as  well 
as  for  pasfienger  Biervi^e,  w-ithoiit  any  large  increase  of  coal 
consumiition  per  Ixilometer  ran.  In  fact,  it  is  rather  under- 
estimating the  merits  of  the  compounds  to  say  that  by  their 
use  ilie  Weight  of  trains  is  increased  by  one-third  with  the 
.^aine  co5St  of  fuel  over  wliat  it  was  with  the  l>est  simple  en- 
gines tised  Ijefore;  or,  if  not  the  weight,  sjjced  is  increase<l, 
and   in   many  easels  both  weight  and   speed. 

In    ruh'^r   words,   the  compounds   would   fake   a  trafTic   equal 


to  four,  against  a  traffic  eqtial  l(»  three,  the  number  of  engines 
and  the  expenses  for  fuel  and  wages  rentaining  the  same.  The 
initial  cost  of  the  compounds  is  higher,  the  «>xpenses  for  re 
pairs  may  be  somewhat  greati  r,  but  the  increase  of  traffic 
is  siicli  that  the  economy  is  obvious.  As  regards  the  cost  of 
repairs,  there  is  still  some  doubt  as  to  their  e.xact  amount,  as 
a  very  large  pioi)orlion  of  the  (ompoumis  have  been  running 
for  a  few  years  only,  but  it  must  be  renuirked  that  the  in- 
crease of  expenst  s  will  very  likely  be  due  to  the  boilers  work- 
ing at  a  high  pressure,  and  it  seems  that  the  .'^ame  pressures 
would  be  necessary  for  simple  engines,  if  ihty  were  to  com- 
pete with  compounds. 

To  this  must  be  added,  especially  for  passeniit't  service,  the 
advantages  of  greater  speed,  of  more  punctuality,  and  of  dis- 
pensing in  nuiny  cases  with  pilot  engines  or  with  supple- 
mentary trains.  In  a  mere  practical  iK>int  of  view,  the  French 
administrations  feel  satisfied  with  the  great  extension  they 
gave  to  the  four-cylinder  ( ompound  system,  from  which  re- 
sulted economy  as  well  as  a  large  improvement  in  their  ser- 
vices. 

A  complete  soltitioii  of  the  problem  would  reqtiire  a  proof 
that  the  same  results  nUght  not  be  obtained  in  some  other 
way.  Available  data  are  not  sufficient  to  give  such  a  proof 
ill  an  incontestable"  manner;  still,  it  seems  difficult  to  build 
ail  ordinary  locomotive  quite  equal  in  every  respect  to  the 
latest  comiiounds. 

It  is  clear  that  simple  two  <  ylinder  engines  might  be  made 
with  the  same  large  boiler,  and  work  with  the  sam.-  liigh- 
juessure,  but  it  is  nearly  as  cb>ar  that,  with  the  ordinary  valve 
gear  of  the  locomotive,  steam  at  such  a  high  pressure  cannot 
lie  utilized  as  well  as  by  compounding;  there  is  little  doubt 
that  the  simple  locomotive  would  n-quire  moro  steam  for  the 
.-anie  work  or  give  less  work  for  the  same  quantity  of  steam. 
Ill  addition,  there  is  a  real  difficulty  in  making  all  the  parts 
of  the  simple  engine  strong  enough  to  stand  without  undue 
wear  the  greatest  stresses  resulting  from  the  increased  pres- 
siure  on  large  I'istons,  although  this  difficulty  may  be  overcome. 

.\n  opinion  which  seems  to  prevail  is  that  ccmpotind  loco 
motives  may  he  economical  during  long  runs,  but  that  their 
advantage  is  lost  when  they  stop  and  start  frecpient ly.  owing 
to  ilie  dire<t  admission  of  steam  to  the  low-pressure  i-ylinders 
at  starting.  This  opinion  is  rather  too  dogmatic,  and  the 
tptestion  requires  some  consideration.  In  many  cases,  with 
four-cylinder  compounds,  the  tractive  power  necessaty  for 
starting  from  rest  is  olitained  without  this  direct  admission, 
or  steam  is  admitted  in  that  way  only  for  the  very  first  revolu- 
tion of  whet  Is.  The  engine  is  then  worked  compound,  but  in 
full  gear  for  all  cylinders.  Of  cotiive,  steam  is  not  so  well 
utilized  as  with  a  proi»er  degree  of  exitiiiision  in  each  cylinder, 
but.  even  in  that  case,  tiie  compound  coiiipar  s  favoralily  with 
a  simple  locomotive  working  in  full  gear. 

in  conclusion,  opinions  expressed  by  men  jilaced  at  the  head 
(d"  locomotive  departments  of  French  railroails  wilt  be  found 
of    interest.     Among   others,    .M.    ISaudry.    locomotive    superin- 
tendent of  the  Paris.  Lyons  &  Mediterranean,  ended  a  communi 
cation  to  the  Sodete  des  Ingenieurs  Civils  as  follows:     .v, 

'Some  people  may  be  of  opinion  that  t!ie  imi»ortance  of  the 
loal  saving  due  to  compound  loiomotives  is  small,  and  even 
vanishes  when  the  prices  of  i  oal  ar«>  very  low.  Tliat  is  a  mis- 
take, as  the  saving  of  <oaI  means  nally  an  increased  power  of 
the  locomotive.  In  faci.  there  is  no  saving  of  coal  for  a  c<'rtain 
work  performed,  but  tber«  is  more  work  for  the . saiiiie  coal 
consumption;  thence  result  other  Important  savings;  less  loco- 
motives, less  drivers,  less  fiiemen.  less  trains  are  necessary 
for  a  given  traffic.  These  aggregate  savings,  which  do  not 
depend  ttpon  the  price  of  coal,  greatly  exceed,  in  the  majority 
of  cases,  the  saving  of  coal  proper.  If  the  wei.ght  of  trains 
is  not  increased,  then  an  accel(>ration  in  speed  is  jiospihle.  and 
in  that  way  the  construction  of  more  eiouomiial  locomotives 
lias  resulted,  during  the  last  few  years,  in  an  im  rease  of  speed 
on  all  French  lines." 

M.  Salomon,  locomotive  superintendent  of  the  Eastern, 
writes  that: 
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•Comparod  to  tlio  ordinary  Ibcoinotlve.tlie  compound  loco- 
uioiive  has  the  iniportanl  ailvaniagc  of  a  eoal  fionomy,  which 
varies  with  the  nature  of  the  service,  but  wliich  is,  on  an  aver- 
age, from  10  to  13  per  cent.  With  the  use  of  four  cylinders  the 
symmetry  of  the  engine  is  preserved,  inertia  fones  are  in  bet- 
it  r  equilibrium,  tlio  turning  foice  is  more  uniform,  the  total 
worlv  is  diviiled  betweea  two  axles,  and  stresses  are  more 
evenly  distributed  an  the  frame.  As  a  consequence,  the  mile- 
ages l)etween  two  ii«>avy  impairs  in  the  shops  has  been  increased 
by  r»0  per  cent. 

■'in  my  opinion,  the  use  of  tliose  locomotives  marks  an  im- 


jtortaut  improvemeul.  whith  has  not .  V^eu  accompanied  oy 
any  trouble  in  seryk-er  the  only  objecllons  which  have  often 
been  made  to  the  use  of  compound  ]o<omot4veB  are  want  of 
elasticity  in  their  power,  and  excessive  «oiiipre>s1on  of  steam 
at  high  speed.  As  regards  the  first  objeiti<>n,  the  use  of  indt  - 
peudenl  gears  for  the  high  and  for  the  low-pre.';.snre  cylinder? 
allows  a  satisfactory  distribution  of  steam  under  very  different 
rates  of  weight  and  speed.  Tlie  second  objection  vanishes  with 
large  clearances  and  sufficient  ana  of  steam  pas- ages  on  tlu- 
low-pressure  cylinders.  In  this  respect  piston  valv- s  will  Ix- 
quite  suitable  if  they  remain  sufficiently  tight  ' 


CAR   WHEEL  LATHE. 


This  machine,  specially  designed  for  t'lrrnliig  steel  tired 
car  wheels  by  the  Pond  Works  of  the  Niles-Bement-Pond  Com- 
pany, is  able  to  take  complete  advantage  of  the  use  of  the  high 
speed  tool  steels,  due  to  its  smooth,  powerfurjirive  and  the 
rigid  manner  in  which  the  wheels  are  gripped  and  this,  in  ad- 
dition to  the  imiuoved  fa'iliticH  provi<Icd  lor  placing  the 
wheels  in  the  lathe  and  removing  them,  has  <'nable<l  it  to  very 
greatly  increase  the  otitpui  over  that  produt-ed  by  old  methods. 


position  shown,  bushings  are  put  on  the  journals  and  the  tail- 
stocks  are  brought  up.  The  'Sure  Grip"  drivers;  shown  in  de- 
tail in  Fig.  2,  are  then  adjusird  as  shown  in  I'ig.  .'^..  The 
chu<-king  jaws  in  the  face  plate  hold  the  tires  rigidly  and  by 
screwing  up  the  set  screws  of  the  "Sure  (lirip"  d»iverf:tli<e  tires 
are  firmly  weilged  bftween  the  drrviniec  plate-s  ainul  tlie  ohU4  k 
jaws  so  that  the  full  i>ower  of  the  ma<-hine  can  1+e  utilized 
Plain  chuck  jaws  are  in  most  cases  sufficient  and  |rarls  5,  6 
ami  7,  shown  in  Fig.  :J.  wbi«  ii  are  used  to  prev«'ut  the  Tire  from 
being^  crowded  off,  can  be  omitted.     After  this  .w-i«>els  are  in 


Fnj.  1 — Rkvu  A'^iKw  of  Cak  Wiikkl  L.vtiu;.— Nri.KS-Bj:MKXi-Poxu  0»mi  anv. 
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IK..    2 — "St'KE 

(iMf"  i>Rivi;n. 


»J«i    3-*Afl'LlCAT10X    OF     'Sl  RK    VBW" 

•  ,y  •:••  :  i)iu\TER. 


Fig.  1  is  a  lear  view  of  tlje  ntachine  and  shows  a  pair  of 
wheels  about  to  be  rolle.l  out  of  the  lathe.  The  large  gear 
from  which  the  section  has  been  removed  to  allow  the  wheels 
to  be  rolled  out,  is  driven  by  a  worm  which  runs  in  oil  and 
which  givifs  a  very  smooth  and  powerftjl  motion  to  the  driving 
i)!ate>     III  itia(  ing    wlxois  in  the  lathe  they  arc  rolled  into  the 


place  the  section  of  the  large- gear  wheel  can  easily  be  slipped 
into  position  and  is  held  by  a  key.  The  two  large  iMilts.  one 
of  which  is  shown  to  the  left  of  Uie  section  ot  the  gear,  are 
put  in  place  and  the  nuts  tightened.  The  lathes  are  set  level 
with  the  floor  so  that  the  wheels  can  easily  l»e  rolled  into  place 
and  a  pit  is  provided  at  the  front  S>ftli|E'  inachino^  f^  con- 
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venience  of  the  operator.  With  the  wheels  convenient  to  the 
lathe,  the  actual  time  of  taking  cut  one  pair  and  putting  in 
another  should  not  consume  more  than  8  to  12  minutes. 

This  lathe,  with  an  experienced  operator  and  good  facilities 
for  getting  the  wheels  to  and  from  it,  can  turn  out  from  5  to 
7  pairs  of  wheels  per  day  of  10  hours,  or  an  average  of  36  pairs 
per  week.  Practical  experience  has  demonstrated  that  the 
output  is  greatest  when  the  feed  and  cut  are  a  maximum  rather 
than  when  a  high  cutting  speed  is  used.  Fig.  4  shows  a  chip 
taken  on  a  pair  of  36-in.  Midvale  tires,  the  tool  being  of  Mid- 
vale  special  steel,  3  x  li/4  ins.  in  section,  depth  of  cut  11-16  in., 
feed  7-16  in.,  cutting  speed  9  ft.  per  minute.  A  tool  of  self-hard- 
ening steel  of  the  above  size  is  large  enough  to  prevent  spring- 
ing or  breaking  and  the  large  cross  section  has  the  advantage 
of  rapidly  carrying  away  the  heat  generated  at  the  cutting 
edge. 


NEW 


DESIGN    OF    HORIZONTAL    BORING, 
AND  MILLING  MACHINE. 


DRILLING 


This  machine,  illustrated  in  the  halftone,  is  of  radically  dif- 
ferent design  from  the  conventional  "knee  type"  of  horizontal 
boring,  drilling  and  milling  machine  and  is  constructed  with 
a  view  to  increasing  its  capacity  and  usefulness  by  adapting 
it  for  a  wider  range  of  work  than  is  usually  handled  by  such 
machines.  The  vertical  adjustment  is  made  by  raising  or  low- 
ering the  spindle  head  instead  of  the  platen,  which  on  the  or- 
dinary type  of  machine  is  difficult  of  adjustment  if  carrying 
a  heavy  load.    This  allows  the  use  of  a  vertical  power  feed  for 
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milling  purposes  which  is  impossible  on  the  old  construction 
where  the  platen  after  it  is  adjusted  must  be  clamped  to  the 
yoke  in  order  to  obtain  sufficient  stiffness.  The  elevating 
screws  for  raising  and  lowering  the  spindle  head  and  the  outer 
support  for  the  boring  bar  are  connected  by  plajied  bevel  gears 
to  the  same  driving  shaft  and  are  therefore  automatically  kept 
in  alignment.  The  spindle  is  of  crucible  steel  and  has  a  long 
bearing  in  the  sleeve.  The  front  of  the  sleeve  forms  a  face 
plate  to  which  the  facing  head  or  face  milling  cutters  or  other 
large  tools  may  be  attached.  The  hand  wheel  on  the  front  of  the 
head  gives  a  slow  motion  to  the  spindle  and  the  one  to  the 
left  a  fast  motion. 

The  platen  is  provided  with  a  power  cross  feed  in  order  to 
make  the  machine  complete  for  milling  purposes  and  thus  in- 
crease its  usefulness  and  in  many  cases  save  the  rehandling 
and  resetting  of  the  work.  The  cross  motion  of  the  platen  is 
great  enough  sot  that  work  can  often  be  adjusted  on  one  end 
of  it  while  the  machine  is  boring  a  piece  on  the  other  end.  The 
yoke  is  adjusted  endwise  by  turning  with  a  wrench  the  shaft 


E,  which  has  on  its  opposite  end  a  worm  bobbed  to  fit  the  sta- 
tionary screw,  the  screw  and  worm  acting  as  a  rack  and  pinion. 
Where  it  is  desired  to  do  work  on  pieces  longer  than  the  nom- 
inal capacity  of  the  machine,  the  outer  support  for  the  boring 
bar  can  be  removed  entirely  by  loosening  the  four  T  bolts 
which  hold  it  to  its  base.  I>ateral  adjustment  of  the  platen  is 
obtained  by  turning  the  shaft  D. 

The  feed  motion  is  taken  from  the  main  driving  shaft  which 
runs  at  a  much  higher  speed  than  the  spindle  and  makes  it 
possible  to  get  a  coarse  feed  without  gearing  up;  the  finer  feeds 
being  obtained  by  gearing  down.  This  makes  the  feeds  excep- 
tionally powerful.  It  also  furnishes  two  series  of  feeds,  one 
when  the  spindle  back  gears  are  out  and  one  when  they  are  in, 
the  coarser  ones  being  obtained  when  the  spindle  back  gears 
are  in.  The  feeds  vary  from  .004  to  .283  in.  per  revolution  of 
the  spindle  and  are  controlled  by  the  levers  A  and  B,  which 
furnish  9  changes  or  18  different  feeds  with  the  spindle  back 
gears  in  and  out.  The  lever  C  reverses  all  feeds.  The  lever 
J  operates  sliding  gears  which  connect  the  vertical  driving 
shaft  to  the  spindle  and  are  known  as  the  back  gears. 

G  furnishes  a  vertical  hand  adjustment  for  the  spindle  head. 
H  operates  two  clutches  in  the  feed  box;  when  it  is  in  one  posi- 
tion the  feed  for  the  spindle  is  engaged  and  that  for  the  table 
is  disengaged;  when  in  the  other  the  feed  for  the  table  is  en- 
gaged and  that  for  the  spindle  disengaged.  The  lever  F  oper- 
ates the  power  vertical  quick  motion  for  the  spindle  head  up 
and  down. 

The  gear  box  is  bolted  on  the  end  of  the  bed  and  contains 
steel   cone  gears   which  are  manipulated   by  the  two  levers 

shown  on  top  of  the  box  and  fur- 
nish 6  changes  of  speed  which  In 
combination  with  the  back  gears 
on  the  spindle  head  give  12 
changes  of  spindle  speed  in  cor- 
rect geometrical  progression.  The 
driving  pulley  can  be  engaged  or 
disengaged  by  means  of  a  friction 
clutch  which  is  operated  by  the 
long  handle  placed  convenient  to 
the  operator.  A  direct  connected 
motor  drive  can  be  applied  if  de- 
sired. 

Adjustments     of     the     spindle 
head  outer  l)oring  bar  support  and 
platen     are     made     by     precision 
screws  which    are  provided  with 
dials   graduated   to  1-1,000   of  an 
inch,    thus   allowing   holes   to   be 
bored   and   surfaces   to   be   milled 
an   exact   distance   apart,    making 
it  possible  to  produce  interchange- 
able work  without  the  use  of  jigs. 
The   machine    Is    self-contained 
and     the    bed,     which     is     of    a 
deep  box  construction,  has  3  feet,  is  stiff  enough  to  set  on  any 
good  floor  and  does  not  require  a  special  foundation.     This 
machine  is  made  by  the  Lucas  Machine  Tool  Company  of  Cleve- 
land, and  is  known  as  No.  1  Precision  boring,  drilling  and  mill- 
ing machine.     They  also  make  a  No.  2  machine  of  the  same 
general  design,  but  larger  In  size  and  better  adapted  to  the 
class  of  work  It  would  be  required  to  handle  in  a  railroad  shop. 


We  expect  to  build  a  shop  or  shed  with  two  tracks  long 
enough  to  hold  twenty  steel  cars  each.  Before  they  are  taken 
in  on  track  No.  1  we  will  remove  the  scale  from  the  Inside 
with  a  pneumatic  hammer  and  the  paint  and  rust  from  the 
outside  with  a  sand  blast.  Then  as  they  are  run  In  we  pro- 
pose to  paint  them  with  a  movable  spraying  machine  suspended 
above  the  cars  on  a  track  running  the  length  of  the  shop,  using 
a  double  hose,  so  that  both  sides  of  the  cars  can  be  painted  at 
the  same  time.  After  giving  them  two  coats  we  will  put  them 
on  track  No.  2  for  drying  and  stenciling. — B.  F.  Wynn,  Master 
Car  and  Locomotive  Painters^  Association. 


November,  1904. 
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BOUNDHOUSE     EQUIPPED     WITH     OVERHEAD     CBAXES     AND     MOVABLE    TELESCOPIC    SMOKE    JACKS. 
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Xk.itr'  or  '»oi/  mcr 


THE     UICKIASO-X     MOVABLE     SMOKE     J.\CK — TOGETHER     WITH     THE    SMALL    SECTION    OF   ROOF   IT   HAS   A    MOVEMENT   OF    3    FEET    TO 

ACCOMMODATE     ITSELF      TO      POSITION      OF     LOCOMOTIVE — AIX    PARTS    OF    CAST-IRON. 


ROUNDHOUSE  CRANES  AND  SMOKE  JACKS. 


Progress  during  the  past  five  years  in  the  use  of  heavy  loco- 
motives and  heavier  trains  has  entirely  changed  the  status  of 
the  roundhouse  and  given  to  it  an  importance  which  it  never 
had  before.  Instead  of  merely  providing  housing  for  engines, 
the  roundhouse  hfls  become  a  shop  for  running  repairs,  and  a 


very  important  shop,  Ijecause  the  satisfactory  operation  of 
locomotives  is  directly  dependent  upon  its  eflSciency.  The 
roundhouse  is  to-day,  in  addition  to  its  other  functions,  a  shop 
for  emergency  repairs  of  a  most  important  charactpr.  because 
terminal  delays  have  become  a  great  item  of  expense  when 
locomotives  are  in  such  great  demand  as  at  the  present  time. 
The  weight  of  locomotive  parts  is  now  so  great  as  to  cause 
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veiiieuft;  of  ibe  opeiator.  \Vi»U  Ihe  wheels  convenient  to  the 
lathe,  tho  artual  time  ol'  taking  out  one  pair  and  putting  in 
another  should  not  tousunie  moie  than  b  to  12  minutes. 

This  lathe,  with  an  exi)erience(J  operator  and  good  facilities 
.for  getting  the  wheels  to  and  from  it,  can  turn  out  from  5  to 
7  pairs  of  wheels  jter  day  of  H»  hours,  or  an  average  of  3G  pairs 
per  week.  I'raclical  experieme  has  demonstrated  that  the 
output  is  greatest  when  the  feed  and  cut  are  a  maximum  rather 
than  when  a  high  cutting  speed  is  used.  Fig.  4  shows  a  chip 
taken  on  a  pair  of  ;JG-in.  Midvale  tires,  the  tool  being  of  Mid- 
valo  si>ecial  siwi,  J  x  1",  ins.  in  section,  depth  of  cut  11-1<!  in., 
feed  7-10  iiK,  «iiiiing  speed  t»  ft.  i)er  minute.  A  tool  of  self-hard- 
ening steel  Of  the  above  sijse  is  large  enough  to  prevent  spring- 
itig  or  breaking  and  the  Iarg«;  cross  sertion  has  the  advantage 
of   rapidly   canying  away   the  licai    generated   at    ilie   cutting 
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NEW    DESIGN    OF    HORIZONTAL    BORING,    DRILLING 
AND   MILLING  MACHINE. 


ThLs  maehiiu'.  illustrated  in  the  halftone,  is  of  radically  dif- 
ferent design  from  the  conventional  "knee  type"  of  horizontal 
boring,  drilling  ami  milling  machine  and  is  constructed  with 
a  view  to  increasing  its  capa<  ity  and  usefulness  by  adai)tiug 
It  for  a  wider  range  of  work  than  Is  usually  handled  l)y  such 
machines.  The  vertical  adjustment  is  made  by  raising  or  low- 
ering the  spindle  head  instead  of  the  platen,  which  on  the  or- 
dinary type  of  machine  is  difficult  of  adjustment  if  carrying 
u  heavy  load.     This  allows  the  use  of  a  vertical  power  feed  for 


lln|{^/f)^•f\I.    nJiKfM;;    unirr.iM      \mi     \iiiii\<.     m  \(  iiixr— t.icas  \r\«iiiM     lom    ^l^Mc\\^ 

niiliiiig  puii"'-*'^  \\lii<li  i.-  iiii|)<i»ii'l<'  on  the  old  construction 
where  tiie  platen  after  it  is  adjusteil  must  be  clamped  to  the 
yoke  in  order  to  obtain  sulTlcient  stiffness.  Tlie  elevating 
.sf.rews  for  raising  and  lowering  the  spindle  head  and  the  outer 
support  for  ihe  boring  bar  ar.-  conneited  by  planed  bevel  gears 
to  the  same  driving  .=hal't,  and  are  therefore  automatically  kept 
in  alignment.  The  spindle  i.s  of  enicihle  steel  and  has  a  long 
bearing  in  the  sleeve.  The  front  of  the  sleeve  forms  a  face 
|)late  to  which  the  facing  head  or  face  milling  (titters  or  other 
large  tools  may  be  attached.  The  hand  wheel  on  the  front  of  the 
head  gives  a  slow  motion  to  the  spindle  and  the  one  to  the 
left  a  fast  motion. 

The  platen  is  provided  With  a  power  cross  feed  in  order  to 
make  the  ma<hinc  complete  for  milling  pnrposes  and  thus  in- 
crease its  usefulness  and  in  many  cases  save  the  rehandliiig 
and  re*!etting  of  the  work.  The  cross  motion  of  the  platen  is 
great  enough  so  that  work  can  oft.en  be  adjusted  on  one  end 
of  it  while  the  nuichine  is  boring  a  jdece  <m  the  other  end.  The 
yoke  is  adjusted  endyyise  by  tiirning  with  a  wrench  the  shaft 


K,  which  lias  on  its  opposite  « nd  u  worm  iiobbed  to  fit  the  sta- 
lionary  screw,  the  screw  and  worm  acting  as  a  rack  and  pinion. 
Where  it  is  desired  to  do  work  on  pieces  longer  than  the  nom- 
inal cai)acity  of  the  machine,  the  outer  supiMjrt  for  the  boring 
bar  can  be  removed  entirely  by  loosening  the  four  T  bolts 
which  hobl  it  to  its  base.  Lateral  adjustment  of  iUe_platen  is 
obtained  by  turning  the  shaft  D.  !-        •  '  '     '■'•    "-     - 

The  feed  motion  is  taken  from  tbf  main  driving  shaft  which 
runs  at  a  much  higher  siieed  than  the  spindle  an<l  makes  it 
possible  to  get  a  «  oarse  feed  without  gearing  tip;  the  finer  feeds 
being  obtained  by  gearing  down.  This  makt  s  the  feeds  excep- 
tionally powerful.  It  also  furnishes  two  series  of  feeds,  one 
when  the  si)indle  back  gears  are  out  and  one  when  they  are  in, 
the  coarser  o!ie.>  being  obtained  when  the  spindle  back  gears 
are  in.  The  feeds  vary  from  .004  to  :2s:i  in.  per  revolution  of 
the  spindle  and  are  controlled  by  the  levers  A  and  13,  which 
lurubsh  ;>  <  hanges  or  18  different  feeds  with  the  spindle  back 
gears  in  and  out.  The  lever  C  reverses  all  feeds.  The  lever 
.1  o|)erates  slitling  gears  which  connect  the  vertical  driving 
shaft  to  the  spindle  and  are  known  as  the  back  gears. 

(t  furnishes  a  vertl«al  hand  adju.siniem  for  the  spindle  head 
If  operates  two  i:lulches  in  the  feed  box;  when  it  is  in  one  posi- 
tion the  feed  for  the  spindle  is  engaged  and  that  for  the  table 
is  disengaged;  when  in  the  other  the  feed  for  the  table  is  en- 
gaged ami  that  for  the  spindle  disengaged.  ITie  lever  F  oper- 
ates the  power  vertical  (piick  motion  for  the  spindle  head  up 
anil  down. 

The  gear  box  is  liolted  on  the  end  of  the  bed  and  contains 
steel    cone   gears    which    are   n)anii)ulat(  d    by   the   two   levers 

shown  on  top  of  the  box  and  fur- 
nish ♦J  (  hanges  of  speed  which  in 
combination  with  the  hack  gears 
on  the  spindle  head  give  12 
changes  of  spindle  speed  in  cor- 
re«t  geometrical  progre.ssion.  The 
driving  pulley  can  be  engaged  or 
disengaged  by  means  of  a  friction 
(hitch  whi«h  is  operated  by  the 
long  handle  placed  convenient  to 
the  operator.  A  direct  connected 
nuitor  drive  can  be  applied  if  de- 
sired. 

.Adjustments"  -df'  the      spindle 
head  outer  boring  bar  support  and 
platen     are     made     by     precision 
screws    which    are    provided    with 
dials    graduated    to   1-1,000   of   an 
inch,    thus   allowing   holes    to   be 
bored   and   surfaces   to  be  milled 
an   exact   distance   apart,    making 
It  passible  to  produce  interchange- 
able work  without  the  use  of  jigs. 
The    machine    is    self-contained 
and     the     bed.     which      is     of     a 
deep  box  construction,  has  :;  feet,  is  stiff  enough  to  set  on  an^' 
good   floor   an<l    does   not    require   a   special    foundation.      This 
machine  is  made  by  the  Lucas  Ma<-hine  Tool  Company  of  Cleve- 
land, and  is  known  as  No.  1  Precision  boring,  drilling  and  mill- 
ing machine.     Tlu-y  also  make  a  No.  '_'  machine  of  the  same 
general   design,   but    larger   in   size   and    better  adapted    to   the 
(lass  of  work  It  would  be  required  to  handle  in  a  railroad  shop 

We  expect  to  build  a  shop  or  shed  with  two  tracks  long 
enough  to  hold  twenty  steel  cars  each.  Before  they  are  taken 
in  on  track  No.  1  we  will  remove  the  scale  from  the  inside 
with  a  pneumatic  hammer  and  the  paint  and  rust  from  the 
outside  with  a  san<l  blast.  Then  as  they  are  run  in  we  prn- 
j)ose  to  paint  them  with  a  movable  spraying  machine  suspenderl 
above  the  cars  on  a  track  rnnning  the  length  of  the  shop,  usini: 
a  double  hose,  so  that  both  sides  of  the  cars  can  be  painted  at 
the  same  time,  .\fler  giving  them  two  coats  we  will  put  thejrn 
on  track  No.  2  for  drying  and  .stenciling.— /?.  F.  Wi/nn.  Master 
Car  tnul  Lormnofii  r  P(iiuff>r>}'  Assoi-iation. 
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^u'lJs.varmnaL'' 


KUI  NhllorSE    EQl  im-i)     with     OVKRIIEAU    cranks     AXO     MOVAUir:    ItLkSCtiWC^^^^^^^^  ^ACKiy, 


^e^Tt 


»*-*•"   C      90J*    BiOC^ 


irii;      I.ICKI.VSOX      MOV.UtUi     SMOKK     jack— l"t)«.KTllKI{      WITH 

A<  <  OM  \r(»i>.\TK    iTSEij?    TO    POSITION- 
ROUNDHOUSE  CRANES  AND  SMOKE  JACKS. 


Tap  >iMAl.J:   SiOCTlOX  tM<  |WK*   it  -HAS  .^  V<«KMK\T  tW   S  W!  I     l<. 

m    iifK;o>fOTiviB^!-Ai:h  fj«^        caht'IIkon. 


IMosirss  .imirrp  i^he  past  five  yoars  fn  tfio  tis^p  of  fioavy  loco- 
niofivps  and  lioavior  itain!^  has  onfin-ly  chansod  llie  staliix  of 
(ho  ronndhoiisf  and  givon  1o  it  an  iuiporlarn'o  wlii«  h  it  never 
had  hefore.  Tnstrad  of  meiplj'  providing  housing  for  engines, 
tho  roundhonsf.  has  h.M ome  a  shdj)  for  running  repairs,  and  a 


v^e'ry  important  shop,  because  (he  satisfactory  opeiation  of 
lotoninlives  is  dlrMly  dependent  u|>on  its  effirien«y.  The 
voundiion.«5e  is  to-day,  in  addition  to  its  other  functions,  a  shop 
for  <'nif'rge«.-y  repairs  of  a  most  impoHant  .Iiarai  t.r.  iH-.ausi" 
terminal  delays  have  become  a  sreat  ifrin  of  «'\iM-nso  wlnii 
loiomotives  are  in  such  great  demand  as  at  the  present  lime 
The  weight  of  locomotive  parts  is  now  so  great  as  to  cause 
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not  only  difficulty  and  expense  but  hardship  in  the  round- 
house, where  the  work  is  handled  in  the  old  way  without  suit- 
able facilities.  A  light,  overhead  crane,  which  is  always  ready 
for  use,  is  one  of  the  best  factors  for  economy  which  is  avail- 
able for  a  roundhouse.  Lifting  by  cranes  as  contrasted  with 
lifting  by  manual  labor  is  everywhere  considered  one  of  the 
most  economical  processes  for  the  saving  of  labor.  It  has  been 
considered  impossible  to  equip  roundhouses  with  cranes  in 
such  a  way  as  to  avoid  interference  with  the  smoke  jacks,  be- 
cause, most  of  the  lifting  being  at  or  near  the  front  ends  of 
the  engines,  the  cranes  must  necessarily  be  able  to  pass  the 
jacks.  A  simple  and  effective  way  out  of  this  difficulty  is  illus- 
trated in  the  accompanying  engravings^  showing  the  construc- 
tion developed  by  Mr.  Paul  Dickinson,  of  Chicago.  The  diffi- 
culty is  met  by  the  use  of  multi-telescoping  jacks,  which  tele- 
scope to  an  extent  permitting  them  to  be  raised  entirely  clear 
of  the  crane.  The  photograph  engraving  shows  a  combination 
of  a  crane  and  telescoping  jacks  arranged  in  this  way.  Inter- 
locking appliances  prevent  contact  of  the  crane  with  the  jacks 
before  the  latter  are  raised  out  of  the  way.  The  crane  is 
locked  when  the  jacks  are  down,  and  the  jacks  are  locked 
when  the  crane  is  over  the  stack.  The  convenience  of  this 
arrangement  and  the  method  of  operating  the  jacks  and  crane 
from  the  roundhouse  floor  are  indicated  in  the  engravings. 

Last  winter  developed  a  weakness  in  roundhouses  which  has 
never  before  been  fully  appreciated.  Heavy  traffic,  combined 
with  unusually  severe  weather,  found  roundhouses  woefully 
unequal  to  the  demands  made  upon  them,  chiefly  because  a 
large  amount  of  repair  work  was  required  to  be  done  in  an 
atmosphere  of  steam,  gas  and  smoke.  Good  work  cannot  be 
done  quickly  under  such  conditions,  and  the  trouble  became 
serious  in  the  very  cold  weather.  In  fact,  the  greatest  neces- 
sity for  good  ventilation  comes  in  cold  weather,  when  the 
largest  amount  of  roundhouse  work  is  required.  Suitable 
smoke  jacks  are  necessary  in  order  to  carry  off  the  smoke. 
Mr.  Dickinson  has  devoted  much  time  and  study  to  this  prob- 
lem. He  finds  it  necessary  that  the  jacks  should  fit  tightly 
over  the  stacks  of  the  locomotives,  and  it  is  conceded  that  if 
the  smoke  and  gases  are  carried  from  the  stacks  directly  out 
of  doors,  the  largest  part  of  the  problem  is  solved.  Because 
of  the  difficulty  in  stopping  a  locomotive,  or  'spotting"  it 
exactly  under  the  jacks,  and  also  because  of  the  desirability 
of  being  able  to  move  the  engine  slightly,  forward  or  back- 
ward, it  is  necessary  to  build  the  jacks  to  provide  for  move- 
ment and  adjustment  along  the  track,  or  a  great  deal  of 
smoke  will  escape  into  the  house,  especially  when  forced 
draft  Is  used,  and  it  always  is  used  in  firing  up  and  getting 
ready  for  going  out  This  is  particularly  troublesome  when 
the  engine  must  be  moved  a  few  inches  to  work  on  rods  or 
pistons.  Mr.  Dickinson  provides  for  this  by  moving  the  jack 
to  conform  to  the  position  of  the  locomotive  and  insure  the 
passage  of  the  smoke  without  getting  it  into  the  house.  The 
method  of  construction  and  the  levers  for  moving  it  are 
shown  in  the  engraving.  FIxperlments  with  various  materials 
for  jacks  have  led  to  the  opinion  that  cast-iron  is  most  satis- 
factory. The  improvements  shown  are  considered  important 
in  roundhouse  practice,  which  will  have  a  marked  effect  upon 
roundhouse  efficiency  and  service.  Further  information  may 
be  had  from  Mr.  Paul  Dickinson,  Security  Building,  Chica- 
go, 111. 

Will  the  electric  railway  replace  the  stean;  locomotive? 

Perhaps  the  best  answer  is  that  its  futuro  is  not  In  thf. 
wholesale  destruction  of  existing  great  systems.  It  Is  In  the 
development  of  a  fipld  of  its  own,  with  recognized  limitations 
but  of  vast  possibilities.  It  will  fill  that  field  to  the  practical 
exclusion  of  all  other  methods  of  transmitting  energy;  It  will 
operate  all  street  railway  system.s,  and  elevated  and  under- 
ground roads;  it  will  prove  a  valuable- auxiliary  to  trunk  sys- 
tems; but  it  has  not  yet  sounded  the  death-knell  of  the  loco- 
motive any  more  than  the  dynamo  has  that  of  the  stationary 
steam  engine.  Each  has  its  own  legitimate  field  which  will 
play  its  proper  part  in  the  needs  of  all  civilization.— FrawZ:  J. 
Sprague,  Jnternotional  Electrical  Congress. 


PERSONALS. 


Mr.  H.  H.  Warner  has  resigned  as  master  mechanic  of  the 
Northern  Pacific  at  Seattle,  Washington. 


Mr.  S.  King  has  resigned  as  master  car  builder  of  the  Inter- 
colonial Railway,  to  become  assistant  master  car  builder  of 
the  Canadian  Pacific. 


Mr.  Thomas  M.  Feeley  has  been  appointed  master  mechanic 
of  the  Iowa  Central  Railway,  with  headquarters  at  Marshall- 
town,  la.,  to  succeed  Mr.  W.  O.  Johnson. 


Mr.  W.  L.  Larry  has  been  appointed  master  mechanic  of  the 
New  York,  New  Haven  &  Hartford  Railroad  at  Taunton,  Mass., 

to  succeed  Mr.  A.  vv^.  Twombly. 


Mr.  A.  W.  Sullivan  has  resigned  as  assistant  second  vice- 
president  of  the  Illinois  Central  to  become  general  manager 
of  the  Missouri  Pacific,  with  headquarters  at  St.  Louis,  Mo. 


Mr.  A  H.  Gairns  has  been  appointed  general  foreman  of  the 
San  Bernardino  shops  of  the  Atchison,  Topeka  &  Santa  Fe 
Railway  at  San  Bernardino,  Cal. 


Mr.  G.  H.  Bussing  has  been  promoted  from  the  position  of 
assistant  superintendent  of  motive  power  to  that  of  superin- 
tendent of  motive  power  of  the  Evansvllle  &  Terre  Haute. 


Mr.  C.  T.  Howe  has  been  appointed  master  mechanic  of  the 
New  York,  New  Haven  &  Hartford  Railroad  at  South  Boston, 
Mass.,  to  succeed  Mr.  S.  P.  Willis. 


Mr.  P.  F.  Flavin  has  been  appointed  acting  master  mechanic 
of  the  National  Railroad  of  Mexico  at  Laredo.  Texas.  He  has 
been  foreman  of  the  boiler  shop  at  that  place. 


Mr.  W.  F.  Girten  has  been  appointed  general  foreman  of  car 
repairs  of  the  Central  Railroad  of  New  Jersey,  with  headquar- 
ters at  Elizabethport,  N.  J. 


Mr.  C.  T.  Sheldon  has  been  appointed  master  mechanic  of  the 
New  York,  New  Haven  &  Hartford  Railroad  at  Valley  Falls, 
R.  I.,  to  succeed  Mr.  L.  M.  Butler. 


Mr.  William  Hassman  has  been  appointed  master  mechanic 
of  the  Peoria  &  Pekin  Union  Railroad,  with  headquarters  at 
Peoria.  111. 


Mr.  I.  C.  HIcks  has  been  appointed  master  mechanic  of  the 
Atchison,  Topeka  &  Sante  Fe  Railway,  with  headquarters  at 
Albuquerque,  N.  Mex. 


Mr.  R.  M.  Boldrldge  has  been  appointed  master  mechanic  of 
the  Mipslssippi  Central  Railroad,  with  headquarters  at  Hat- 
tlesburg.  Miss.,  to  succeed  Mr.  C.  H.  Welch,  resigned. 


Mr.  J.  A.  Edson  has  been  appointed  general  manager  of  the 
Chicago.  Cincinnati  &  Louisville  Railroad,  with  headquarters 
at  Cincinnati,  Ohio,  to  succeed  Mr.  C.  G.  Waldo,  resigned. 


Mr.  Charles  Caspar  has  been  appointed  mechanical  engineer 
of  the  Wisconsin  Central  Railroad,  with  headquarters  at  Fond 
du  Lac.  Wis.  For  the  past  two  years  his  title  has  been  chief 
draftsman. 


Mr.  C.  F.  Richardson  has  been  appointed  general  road  fore- 
man of  equipment  of  the  St.  Louis  &  San  Francisco,  with 
headquarters  at  St.  Louis.  Mo.  He  has  been  road  foreman  of 
engines  of  the  Baltimore  &  Ohio. 


Mr.  Frank  Hedley  has  been  appointed  general  manager  of 
the  Interboro  Rapid  Transit  Company  of  New  York,  to  relieve 
Mr.  E.  P.  Bryan,  who  has  been  vice-president  and  general  man- 
ager and  who  retains  the  position  of  vice-president. 


November,  1904. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


443 


Mr.  J.  A.  Hill  has  been  appointed  master  mechanic  of  the 
Lake  Erie  &  Western  Railroad,  with  headquarters  at  Lima. 
Ohio,  to  succeed  Mr.  William  White. 


Mr.  Clement  F.  Street  has  severed  his  connection  with  the 
Wellman-Seaver-Morgan  Engineering  Company  to  accept  the 
position  of  commercial  engineer  of  the  Westinghouse  Electric 
&  Manufacturing  Company,  with  headquarters  in  Pittsburg. 


Mr.  R.  Atkinson  has  resigned  as  master  mechanic  of  the 
Philadelphia  &  Reading  at  Reading.  Pa. 


Mr.  William  White  has  resigned  as  master  mechanic  of  the 
Lake  Erie  &  Western  at  Lima,  Ohio,  to  enter  the  service  of  the 
Chicago  Pneumatic  Tool  Company. 


Mr.  S.  J.  Campbell  has  been  appointed  master  mechanic  of 
the  Chicago,  &  Alton  Railroad,  with  headquarters  at  Slater, 
Mo.,  to  succeed  Mr.  F.  P.  Roesch,  resigned. 


Mr.  A.  L.  Rossetter  has  been  appointed  master  mechanic  of 
the  Chicago,  Peoria  &  St.  Louis  Railroad  of  Illinois,  with 
headquarters  at  Springfield.  111. 


Mr.  Charles  Wilson  has  been  appointed  master  mechanic 
of  the  Lehigh  Valley  at  Wilkesbarre,  Pa.,  to  succeed  Mr.  F.  F. 
Gaines,  resigned. 


Mr.  John  Howard  has  been  appointed  superintendent  of 
motive  power  of  the  New  York  Central  &  Hudson  River 
Railroad  in  addition  to  his  duties  as  superintendent  of  moti'.c 
power  of  the  Boston  &  Albany.  His  headquarters  will  be  ac 
the  Grand  Central  Station,  New  York. 


Mr.  F.  W.  Brazier  has  been  appointed  superintendent  of  roll- 
ing stock  of  the  New  York  Central  &  Hudson  River  Railroad. 
His  title  for  the  past  six  years  has  been  assistant  superintend- 
ent of  rolling  stock.  His  jurisdiction  is  extended  over  the 
Boston  &  Albany,  in  addition  to  the  New  York  Central. 


Mr.  LeGrand  Parish  has  been  appointed  assistant  superin- 
tendent of  motive  power  of  the  Lake  Shore  &  Michigan  South- 
ern Railway,  with  office  in  Cleveland.  Those  who  know  Mr. 
Parish  and  his  work  will  be  pleased  by  his  advancement  to 
a  position  of  greater  responsibility.  He  entered  the  service 
of  the  Lake  Shore  as  a  clerk  in  the  car  department,  and  his 
superiors  being  impressed  with  his  administrative  ability,  he 
was  soon  made  foreman  of  car  repairs,  serving  in  that  ca- 
pacity for  several  years  and  at  two  important  repair  points. 
About  six  years  ago  he  was  appointed  master  car  builder  at 
Englewood.  111.,  where  he  had  charge  of  the  maintenance  of 
car  equipment  on  the  western  portion  of  the  road,  and  this 
position  he  now  leaves  to  go  to  Cleveland.  He  owes  his  suc- 
cess to  thoughtful  study  of  the  problems  coming  before  him 
and  to  business  methods  in  dealing  with  them,  combined  with 
good  judgment  of  men  and  unusual  ability  in  managing  his 
subordinates  in  a  way  which  brings  voluntary  loyal  support 
from  all.  This  appointment  is  announced  with  a  conviction 
that  Mr.  Parish  Is  only  beginning  a  career  of  increasing  re- 
sponsibility and  recognition. 


Mr.  Frederick  M.  Whyte  has  been  appointed  general  mechan- 
ical engineer  of  the  New  York  Central  lines,  with  head- 
quarters in  the  Grand  Central  Station,  New  York  City.  He 
has  held  the  position  of  mechanical  engineer  of  the  New  York 
Central  &  Hudson  River  Railroad  since  August  16,  1899,  and  is 
admirably  equipped  by  education  and  experience  for  the  im- 
portant work  of  his  new  position.  Mr.  Whyte  is  39  years  of 
age,  and  was  graduated  from  Cornell  University  in  1889. 
He  entered  railroad  service  in  that  year,  and  has  been 
draughtsman  in  the  motive  power  department  of  the  Lake 
Shore  &  Michigan  ^Southern,  in  the  testing  department  of  the 


Baltimore  &  Ohio,  in  the  office  of  the  late  David  L.  Barnes 
in  Chicago,  was  connected  with  'the  South  Side  Elevated  Rail- 
way and  the  Northwestern  Elevated  of  that  city,  and  a  mem- 
ber of  the  staff  of  the  Railroad  Gazette  in  the  same  place. 
In  1897  he  was  appointed  mechanical  engineer  of  the  Chicago 
&  Northwestern  Railway,  and  resigned  in  1899  to  take  the 
position  on  the  New  York  Central  from  which  he  is  now  pro- 
moted. Mr.  Whyte's  present  appointment  is  an  exceedingly 
important  one,  and  is  the  only  one  carrying  the  title  of  gen- 
eral mechanical  engineer  qf  a  system  of  allied  lines.  It  is  a 
step  in  the  direction  of  unification  of  the  engineering  prob- 
lems of  a  system  of  roads  which  brings  great  possibilities  of 
advantage  from  a  standpoint  of  the  business  interests  of  the 
roads  as  affected  by  the  mechanical  department.  Mr.  Whyte 
and  the  New  York  Central  lines  are  to  be  congratulated  upon 
this  fitting  appointment. 


Ei.KCTRic   Traction   o.v   thk   Erie. — This  road    contemplates 

the   application  of  electric   traction   to  51  miles  of  its   New 

•Jersey    suburban    district,    with    a    central  power    station    at 
Paterson. 


CoMi'BE.ssED  Are  Mkters. — At  the  recent  Holyoke  convention 
of  the  New  England  "Waterworks  Association  a  new  meter  for 
measuring  compressed  air  was  exhibited.  A  device  of  this  kind, 
if  accurate,  would  be  a  valuable  aid  to  the  economical  use  of 
compressed  air  in  railroad  shops. 


The  adoption  of  electricity  on  anj-  trunk  line  service  will  be 
determined  by  the  hard  and  fast  rule  of  financial  necessity.  It 
is  my  belief  that  some  of  the  largest  expenditures,  and  those 
most  fruitful  of  return  to  those  who  own  the  steam  railroads 
of  the  country  to-day,  will  be  in  the  purchase  and  control  of  the 
(ompeting  electric  railways  which,  having  in  the  past  ac-quired 
franchises  of  undoubted  value,  have  built  up  a  business  which 
they  can  hold  and  which  will  increase,  and  many  a  steam  rail- 
way will  be  better  off  financially  and  bring  bigger  returns  if  it 
gathers  in  these  franchises  and  systems  and  takes  to  its  lines 
an  advantage  it  will  be  difficult  to  duplicate  in  the  future. — F. 
J.  Spragur,  International  Electrical  Congress. 


Hi(iii-PRE.ssrRE  Packim;. — A  new  packing  for  high-pre«sure 
service  has  been  placed  on  the  market  by  the  New  Jersey 
Asbestos  Company,  of  Camden.  N.  J.  It  is  moulded  to  shape 
in  steel  dies  under  hydraulic  pressure,  making  it  nearly  iis 
solid  as  if  of  metal,  and  yet  it  remains  flexible.  The  rings  ar«» 
made  of  the  same  material  as  the  well-known  "Gladiator"  a.s- 
bestos  metallic  packing.  They  do  not  burn  out  or  blow  out 
of  the  stuffing  boxes,  and  a  number  of  prominent  railroals 
are  using  them  on  locomotives,  where  satisfactory  packing 
is  specially  appreciated.  Information  concerning  these  pack- 
ing lings  may  be  obtained  from  the  manufacturers. 


Gold  Medal  For  Rail  Joints. — The  Jury  of  Awards  of  the 
Louisiana  Purchase  Exposition  has  awarded  the  gold  medal 
for  rail  fastenings  to  the  Continuous  Rail  Joint  Company  of 
America,  for  their  display  made  in  the  Transportation  Build- 
ing, of  their  rail-joint  products.  The  exhibit  shows  various 
types  of  rail  joints  produced  by  patented  machinery  controlled 
by  the  company  in  this  country.  Further  acknowledgment  of 
the  merits  of  the  continuous  rail  joint  is  shown  in  the  fact 
that  over  20,000  miles  of  railroad  track  has  been  equipped 
within  the  past  ten  years.  The  company  owns  and  operates 
the  Albany  Iron  &  Steel  Works,  at  Troy,  N.  Y.  This  com- 
pany is  now  bringing  out  a  new  type  of  insulated  rail  joint, 
and  also  an  electric  bonding  joint  to  be  placed  upon  the  mar- 
ket. The  development  of  the  business  has  made  it  necessary 
to  organize  a  company  in  Canada  for  the  exclusive  use  of 
Canadian  patents  originally  owned  by  them,  and  another  cor- 
poration in  London,  England.  This  appliance  has  already 
been  introduced  in  many  foreign  countries.  The  general 
offices  of  the  company  are  at  Newark,  N.  J. 
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30-INCH  BORING  AND  TURNING  MILL.  HIGHEST    DEVELOPMENT   OF  AIR  BRAKES. 


The  boring  and  turning  mill  illustrated  in  the  photograph  is 
equipped  with  a  swivel  turret  head,  and  presents  great  possi- 
bilities as  a  time  and  labor  saver  on  certain  classes  of  work. 
It  swings  32  ins.  in  diameter  and  15V^  ins.  under  the  cross 
rail,  and  can  be  furnished  with  either  a  three-jaw  independent 
and  universal  chuck  combined,  as  shown,  30  ins.  in  diameter 
or  with  a  plain  table,  with  or  without  jaws.  The  facf  plate 
is  bolted  to  a  large  driving  gear,  which  has  an  outer  bearing 
with  an  automatic  oiling  device  arranged  in  the  bed  to  keep 
the  bearing  well  lubricated.  The  face  plate  has  eight  chanijes 
of  speed,  from  18  to  73  r.  p.  m.,  without  back  gears,  and  from 
2.28  to  9.3  r.  p.  m.  with  back  gears.  The  centre  spindle  is 
7  ins.  in  diameter.  18  ins.  long,  and  is  made  with  an  angular 
bearing  to  receive  side  strains,  with  check  nuts  on  the  under 
side  of  the  spindle  to  prevent  any  lifting  tendency. 

The  turret  has  five  sides,  10  ins.  across  flats,  and  has  five 
2  3-16-in.  holes.  The  turret  slide  has  a  traverse  of  ItJ  ins., 
and  in  the  swivel  head  can  be  set  over  at  any  angle  up  to  30 
degrees,  and  will  face  30  ins.  in  diameter.       The  mill  has  a 


The  High  Si'eed  BB.\Kii. 
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COMPANY. 

Hendey-Norton  change  gear  device  on  its  upright  for  feeuing 
and  thread  cutting.  Twenty  vertical  feeds  are  provided  from 
.0125  to  .16CG  in.  per  revolution  of  the  table,  and  twenty  hori- 
zontal feeds  are  provided  from  .015  to  .211  in.  per  revolution 
The  mill  is  driven  by  a  cone  of  large  diameter,  taking  a 
3-in.  belt,  and  Is  so  arranged  that  a  motor  drive  can  be  ap- 
plied at  any  time.  The  back  gears  can  be  changed  by  mrans 
of  a  lever  without  the  use  of  a  lock  nut.  The  machine  weighs 
5,900  Ib^.,  and  is  self-contained,  and  therefore  does  not  require 
an  expensive  foundation.  It  is  made  by  the  Bau.sh  Machine 
Tool  Company,  Springfield,  Mass. 


This  country  is  impressed  as  it  never  has  been  before  with 
the  necessity  for  safeguarding  lives  and  property  in  transporta- 
tion and  its  railroads  are  earnestly  seeking  means  for  meet- 
ing the  problem  of  safety  of  trains.  Among  these  is  increased 
braking  capacity,  because  the  limiting  conditions  of  safe  speeds 
lies  in  the  ability  to  stop  quickly.  Much  is  said  about  phenom- 
enally high  speeds  of  100  miles  per  hour  and  over,  but  these 
will  not  be  attained  in  regular  service  unless  brake  practice 
develops  with  the  increased  speeds. 

For  40  years  of  the  early  history  of  railroad  progress  the 
brake  problem  was  not  attacked.  Up  to  1864  no  real  improve- 
ment in  braking  was  attempted.  Since  that  year  progress  has 
been  rapid,  especially  since  the  first  use  of  the  compressed  air 
by  Mr.  Westinghouse.  and  now  we  have  in  the  "High  Speed 
Brake"  the  greatest  development  in  this  field  and  one  which 
means  more  for  the  safety  of  fast  trains  than  any  other  appli- 
ance now  available. 

At  the  St.  Louis  Exposition  this  brake  is  exhibited  by  the 
Westinghouse  Air  Brake  Company  and  the  usual  applications 
of  apparatus  with  which  all  railroad  men  are  familiar  have 
given  place  to  this  apparatus  which  was  designed  to  meet  the 
greatest  present  need. 

The  improved  brake  requires  little  apparatus  in  addition 
to  that  of  the  quick  action  brake,  and  no  change  in  the  mech- 
anism of  the  latter;  but  a  train-line  and  auxiliary  reservoir 
pressure  of  110  lbs.  is  employed  instead  of  70  lbs.,  the  pressure 
generally  used  in  connection  with  the  quick-action  brake.  The 
high  speed  brake  consists  of  the  quick-action  air  brake  appara- 
tus as  ordinarily  applied  to  a  passenger  car.  to  which  is  added 
an  automatic  reducing  valve  that  is  attached  to  the  body  of  the 
car  adjacent  to  the  air  cylinder,  to  which  it  is  connected  by 
means  of  a  pipe.  This  reducing  valve  is  so  constructed  that 
it  remains  inert  in  all  service  applications  of  the  brake  unless 
at  any  time  the  brake  cylinder  pressure  becomes  greater  than 
«0  lbs.,  in  which  event  the  valve  o;ierates  to  discharge  promptly 
from  the  brake  cylinder  as  much  air  as  necessary  to  restrit  t  the 
cylinder  pressure  to  that  Intended.  In  an  emergency  applica- 
tion of  the  brakes  the  violent  admission  of  a  large  volume  of 
air  to  the  brake  cylinder  raises  the  pressure  more  rapidly  than 
it  can  be  discharged  through  the  port  of  the  reducing  valve, 
and  the  air  is  discharged  from  the  brake  cylinder  in  such  a 
manner  that  it  does  not  become  reduced  to  60  lbs.  until  the 
speed  of  the  train  has  been  very  materially  checked.  On 
emergency  application,  the  high  train  line  and  auxiliary  pres- 
sures fill  the  brake  cylinders  almost  instantly  with  air  at  about 
85  lbs.  pressure,  thereby  givihg  a  pressure  of  the  brake  shoes 
upon  the  wheels  about  40  per  cent,  greater  than  that  realized 
by  the  use  of  the  quick-action  brake  alone.  The  air  pressure 
immediately  begins  to  escape  from  each  brake  cylinder  through 
the  automatic  reducing  valve,  continuing  to  do  so  until  the 
cylinder  pressure  is  reduced  to  60  lbs.,  which  is  thereafter 
maintained  until  the  brakes  are  released  by  the  engineer. 

On  account  of  the  high  pressure  carried  with  this  brake,  a 
full  service  application  of  the  brake  will  leave  the  pressure 
in  the  auxiliary  reservoir  at  nearly  100  lbs.;  in  fact,  3  full 
service  applications  can  be  made  without  recharging  the  auxil- 
iary reservoirs,  and  there  will  still  remain  sufficient  air  pres- 
sure for  an  emergency  stop  equal  to  that  of  ordinary  practice. 
These  advantages,  coupled  with  such  a  restricted  brake  cylin- 
der pressure  for  all  service  applications  of  the  brake  that  wheel 
sliding  is  avoided,  require  no  further  comments  to  insure 
recognition  of  their  importance  In  materially  advancing  the 
art  of  train  stopping. 

The  high  speed  equipment  for  a  locomotive  requires  but  few 
parts  in  addition  to  the  quick-action  apparatus  and  the  simple 
movement  of  1  or  2  cock  handles  to  convert  the  brakes  from 
quick  action  to  high  speed,  or  vice  versa,  thus  making  entirely 
practical  the  operation  of  either  type  without  delay  or  incon- 
venience.   That  the  brake,  with  which  over  24,500  locomotives 
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and  passenger  cars  have  been  equipped,  has  proven  its  utility 
as  a  positive  and  material  advancement  in  air  brake  practice 
must  be  patent  to  all  who  visit  the  exhibit  and  familiarize 
themselves  with  its  iKissibilities  to  accomplish  results  hitherto 
unattainable,  and  that  its  merits  and  value  are  rapidly  becom- 
ing recognized  by  railways  is  apparent  from  the  large  number 
of  locomotives  and  cars  in  daily  service  provided  with  the  ap- 
paratus. To  the  layman  the  term  "high  speed"  is  to  some  ex- 
tent a  misnomer,  for  while  the  impression  is  conveyed  that  the 
brake  is  intended  to  be  used  only  on  trains  scheduled  at  high 
continuous  speeds,  its  meritorious  features  can  be  utilized  to 
distinct  advantage  on  all  trains  operating  on  a  more  moderate 
schedule  but  frequently  attaining  speeds  such  as  that  for  which 
the  high  speed  brake  was  primarily  intended.  The  practicable 
solution  of  the  important  question  of  train  control  has  been  a 
prime  factor  in  the  establishment  of  fast  passenger  schedults, 
and  the  whole  exhibit  is  an  interesting  example  of  the  West- 
inghouse  Air  Brake  Company's  policy  of  harmonizing  all  of  its 
improvements  with  its  equipment  already  in  service  by  simple 
and  effective  attachments  to  former  standards. 

In  describing  the  "Schenectady  Superheater  Locomotive*'  on 
page  339  of  the  September  number,  savings  of  33  per  cent. 


A  POWERFUL  CRANK  SHAPER. 


A  16-in.  crank  shaper  designed  for  heavy  work,  and  with 
a  view  to  durability,  is  shown  in.  Figs.  1  and  2.  In  addition 
to  the  substantial  design  of  the  various  parts,  the  details  of 
the  roi-ker  aim  construction  are  of  special  interest.  The 
rocker  arm  is  connected  to  the  ram  by  a  link,  which  allows 
a  more  direct  pull  than  does  the  ordinary  design  of  crank 
shaper,  and  gives  a  very  even  cutting  speed.  Wear  of  the 
crank  shoe  can  be  compensated  for  by  adjusting  the  screws 
shown  in  Fig.  2^;.    .; 

A  back  gear  ratio  of  20  to  1  is  provided,  change  from  one 
run  of  gearing  to  the  other  being  made  by  a  lever,  which 
throws  either  one  of  two  gears,  keyed  to  a  sleeve  whiih  slides 
on  the  driving  shaft,  in  or  out  of  mesh  with  gears  on  the  back 
shaft.  The  ram  has  a  bearing  of  30' i  x  10  ins,  and  is  de- 
signed so  that  the  section  gradually  increases  in  strength,  and 
is  strongest  at  the  point  where  the  leverage  is  greatest,  which 
is  when  the  cutting  tool  is  at  its  extreme  forward  position. 


yw.    1. — 16-IX.    CKAN'K    SUAl'EK. — QUEEN    CITV    M.VCHINE    TOOL 

COMPANY.  tV    — 


*IB,  ?.--KAM    AND  KOCKER  4.UM 
J-      eONSTRCCTION.    ■::,  C-:!; 


were  mentioned  as  having  been  effected  by  a  superheater  on 
the  Canadian  Pacific  Railway.  This  record  was  made  with  a 
Schmidt  superheater. 


M.  C.  B.  Letter  Ballot.— Tlie  letter  ballot,  which  closed 
September  25,  resulted  in  the  adoption  of  all  the  recommenda- 
tions made  at  the  convention  of  last  June  except  three.  These 
concerned  the  distance  between  the  centre  of  bolsters  and  the 
base  of  the  sill,  the  height  and  width  of  cars  on  high  trucks 
and  the  lettering  on  end  fascia  boards. 


Locomotive  Boilek  Steel  and  Tubes. — The  result  of  the 
letter  ballot  by  the  Master  Mechanics'  Association  on  the 
recommendations  offered  at  the  convention  of  last  June  is 
announced  by  Secretary  Taylor  to  be  in  the  affirmative  with 
respect  to  bdller  steel,  firebox  steel  and  boiler  tubes  of  steel 
and  iron. 


Length  of  stroke  and  position  of  the  ram  can  be  changed  with- 
out leaving  the  work  and  while  the  tool  is  in  motion  or  at 
rest.  The  rail  is  9  ins.  long,  and  has  l\^  ins.  top  wearing  sur- 
faces. The  cross  traverse  is  21  ins.,  and  the  screw  has  a 
graduated  collar.  Vertical  adjustment  is  effected  by  bevel 
gears,  which  are  protected  from  dirt  and  chips,  and  are  pro- 
vided with  ball  bearings  and  operate  the  telescopic  screw. 

The  table,  in  addition  to  the  T  slots  on  top  and  sides,  has 
a  V  for  holding  shafts  and  similar  work  vertically,  and  can 
readily  be  detached  from  the  saddle.  An  extension  provides 
for  a  broad  clamping  surface,  utilizing  the  full  length  of  the 
stroke.  The  vise  has  a  base  that  can  be  firmly  bolted  to  top 
or  sides  of  table,  and  the  swivel  is  held  to  this  base  by  two  steel 
planer  head  bolts.  The  head  swivel  is  held  in  the  same  man- 
ner; both  are  graduated,  and  can  be  set  to  any  angle,  quickly 
and  accurately.  A  down  feed  screw  to  the  head  is  provided 
with  a  graduated  collar.  A  large  opening  under  the  ram  pro- 
vides for  key-seating  of  shafts  or  similar  work  of  any  length. 
This  shaper  is  manufactured  by  the  Queen  City  Machine  Tool 
Company  of  Cincinnati. 
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MOTOR  DRIVEN  LATHE. 


OTTO  GAS   ENGINE   EXHIBIT, 


The  photographs  illustrate  a  simple  and  substantial  motor 
application  to  a  Lodge  &  Shipley  16-in.  engine  lathe.  The 
lathe  is  equipped  with  their  improved  headstock,  which  is 
designed  for  high  speeds  and  heavy  cuts,  and  is  the  same 
aa  the  one  described  on  page  313  of  the  August  issue  of  this 
journal,  except  that  it  is  arranged  for  the  motor  drive.  The 
motor  is  supported  as  shown. 

On  an  extension  of  the  armature  shaft  is  a  sleeve,  to  which 
two  gears  are  keyed.  The  handwheel  slides  this  sleeve  along 
the  shaft  and  throws  either  gear  in  mesh  with  the  correspond- 
ing gear  on  the  short  auxiliary  shaft  according  to  the  speed 
desired. 

The  patent  head  furnishes  three  speed  changes,  which  in 
combination  with  the  two  driving  shaft  speeds  furnish  6 
mechanical  speed  changes.    This  in  combination  with  a  North- 


KK.VR   VIKW    OF   I.OIKiE  &   SHIPLEY    LATHE  SHOWING   MOTOR 

APPLICATION. 


16-lXCH    MOTOR   DRIVEN    L.VTHE. — ^LODCE   &    SHIPLEY    MACHINE    TOOL    COMPANY 


ern  2\^  h.  p.  variable  speed  motor  gives  a  wide  range  of  speed. 
As  regularly  made,  the  controller  is  operated  from  the  car- 
riage, and  not  as  shown.  If  desired,  the  lathe  can  be  furnished 
with  a  pulley  suitably  supported  in  place  of  the  motor,  so  that 
it  can  be  operated  directly  from  the  line  shaft  with  six  changes 
of  spindle  speed. 


Draixac.e  ExiiTNEER. — The  United  States  Civil  Service  Com- 
mission will  hold  an  examination  November  22-23.  1904,  for  an 
engineer  in  connection  with  the  irrigation  and  drainage  in- 
vestigations in  the  Office  of  Experiment  Stations.  Department 
of  Agriculture,  the  salary  being  from  $1,500  to  $2,000  per  an- 
num, according  to  qualifications.  Applicants  should  apply  to 
the  I'nited  States  Civil  Service  Commission,  Washington, 
D.  C,  for  application  form  No.  1,312  and  other  particulars. 


The  exhibit  of  the  Otto  Gas  Engine  Works  of  Philadelphia, 
Pa.,  at  the  St.  Louis  Exposition  occupies  the  largest  space  ever 
devoted  to  the  exhibition  of  gas  and  gasoline  engines  ex- 
clusively in  this  country.  The  general  display  at  their  ex- 
hibit is  characteristic  of  the  high  grade  of  the  engines  which 
they  build.  There  are  seventeen  engines  shown  for  general 
and  special  ^'ork.  eleven  of  which  are  fitted  up  and  running, 
ranging  in  sizes  from  2  to  140  h.p. 

There  are  several  novelties  of  more  than  ordinary  interest, 
including  a  40-h.p.  horizontal  single-cylinder  engine  as  shown 
directly  connected  to  a  Diehl  generator.  The  engine  is  of  their 
special  electric  light  type,  which  is  fitted  with  their  rotary 
ball  governor  which  regulates  the  charges  taken,  or  fuel  con- 
sumed, according  to  work  done;  sometimes  called  "hit  and 
miss"  governing.  The  regulation  of  this  engine  gives  a  varia- 
tion in  voltage  not  exceeding  2  per  cent,  with  engine  carry- 
ing anywhere  from  full  load  down  to  but  a  few  lights.  The 
claims  made  for  this  engine  are,  being  a  single-cylinder  type, 
it  requires  less  attention  and  is  very  much  simpler  in  con- 
struction than  an  engine  having  a  multiplication  of  cylinders 
in  order  to  get  the  regulation  for  electric  light  purposes. 
Most  users  desire  an  engine  which  does  not  require  constant 
attention,  which  condition  this  single-cylinder  direct-connected 
type  fulfils.  Besides,  with  this  method  of  governing,  the  idle 
running  gas  consumption  is  less  than  18  per  cent,  of  full  load 
consumption,  which  is  decidedly  more  economical  than  a  so- 
called  throttling  governing  engine,  or  one  having  a  multiplica- 
tion of  cylinders,  and  this  adapts  itself  to  many  situations 
where  the  load  during  many  hours  at  a  time  is  light.  Under 
these  conditions  the  most  economical  running  is  obtained. 

The  two  largest  types  of  engines  show  latest  design  for  large 
engine  construction,  being  fitted  with  their  own  self  starters, 
the  method  of  starting  being  to  set  the  engine  at  the  point 

of  ignition  and  pump  a  charge  into 
the  cylinder  with  a  hand  pump.  Af- 
ter the  cylinder  is  charged  it  is 
cut  off  by  a  hand  lever,  and  a  some- 
what greater  pressure  is  pumped  in- 
to a  vessel  which  is  part  of  the  start- 
er. When  sufficient  pressure  is 
pumped,  the  hand  lever  is  opened, 
allowing  U\c  greater  pre?sure  in  the 
vessel  to  come  in  contact  with  the 
engine  piston,  which  slowly  turns  the 
engine  over  when  the  igniter  snaps 
and  a  charge  is  ignited.  This  gives 
the  flywheel  sufficient  momentum 
when  the  next  charge  is  drawn  in 
by  the  engine  in  the  regular  way. 
The  method  of  starting  insures 
against  failure  to  start,  as  it  is  not 
dependent  upon  an  air  supply  stored 
by  thv^  engine  when  running,  and 
annoyances  caused  when  air  is  ex- 
hausted. 

All   these' engines  are  fitted   with 
patent  electric  igniters,  having  both 
movable     and     stationary    electrodes,   mounted    in    a    phos- 
phor  bronze   flange,   said   to  be     infringed     upon     by     every 
maker  of  internal  combustion  engines  using  electric  igniters. 

They  also  show  one  of  the  portable  gasoline  type  of  engines 
used  for  farming  purposes,  also  a  hoisting  engine  which  is 
very  compact  and  has  many  points  of  advantage.  The  marine 
type,  vertical  two-cylinder"  engine  is  of  the  same  construction 
as  many  of  this  and  larger  sizes  which  they  have  built  for  sub- 
marine boats.  Two  types  of  pumping  engines  are  shown,  with 
vertical  and  horizontal  pumps,  direct  geared  to  the  engine, 
making  a  very  compact  design.  There  is  also  a  10-h.p.  engine 
belted  direct  to  a  generator.  The  space  is  very  brilliantly 
lighted  by  arc  and  incandescent  lamps,  which  are  being  op- 
erated by  engines  in  the  exhibit.. 
The  company  also  exhibit  a  number  of  awards,  gold  and 
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silver  medals,  which  they  have  received.  Their  engines  have 
been  exhibited  at  all  the  prominent  expositions,  and  they 
I  laim  the  distinction  of  having  over  one  hundred  gold  and 
silver  medals,  and  numerous  awards  and  diplomas,  leading 
in  the  number  of  awards  made  over  any  other  piece  of  ma- 
chinery that  was  ever  exhibited. 


HIGH  SPEED  TOOL  TESTS  AT  THE  EXPOSITION. 


On  October  12  a  meeting  at  which  14  of  the  high-grade 
steel  makers  of  the  world  were  represented  either  in  person 
or  by  proxy,  was  held  in  the  Palace  of  Machinery,  with  Mr. 
E.  S.  Kiger  as  chairman,  and  rules  and  regulations  governing 
a  steel  test  to  take  place  on  September  10  at  Block  9,  Ma- 
chinery Hall,  were  adopted.  On  September  10  only  three  of 
the  makers,  including  Edgar  Allen  &  Cbmpany,  Ltd.,  Hugo 
Reisinger,  maker  of  the  Victoria  steel,  and  the  Mclnnes  Steel 
Company,  wer^  prepared  to  participate  in  the  test.  Three 
other  makes  were  tested  under  protest.  The  jury  of  awards 
has  not  yet  made  known  its  decision. 

The  rules  adopted  to  govern  the  test  were  as  follows:  Size 
of  tools  to  be  IV^  ins.  x  2^4  ins.  by  1  in.,  to  fit  Armstrong  tool 
holders.  A  certain  form  of  William  Sellers  Company  tool  to 
be  selected  as  the  tool  to  be  used  by  each  contestant,  and  all 


it  is  not  convenient  for  Mi".  Search  to  serve,  Mr.  .1.  li.  Barnes, 
of  the  Wabash  Railroad,  to  be  selected  in  his  stead.  That  a 
committee  of  three,  if  in  the  city,  should  constitute  a  quorum, 
and  the  committee  shall  meet  on  August  20  at  2  p.  m.  to  close 
all  entries  in  the  test  and  such  otlier  business  as  may  come 
before  it.  v  .  '  >.- •-;;  -  ;V^'. 

The  tests  were  made  on  a  Putnam  lathe  driven  by  a  Northern 
variable  speed  motor.       ..:>.;- 


RELATION  OF  WINDOW-AREA  TO  FLOOR  SPACE. 


A  somewhat  informal,  though  careful,  effort  has  been  made 
at  Cornell  University  to  determine  a  general  statement  of  the 
relative  proportion  between  window-openings  and  their  posi- 
tion, and  the  floor  area  and  the  depth  of  the  rooms  to  be  lighted. 
The  data,  says  Keith's  Magazine,  were  intended  to  apply  to 
the  problem  of  securing  an  adequate  supply  of  natural  light  in 
the  lecture-rooms  on  all  ordinary  days  between  8  a.  m.  and  5 
p.  m.,  under  the  climatic  conditions  which  prevail  in  Ithaca, 
N.  Y. 

Information  was  secured  which  was  based  on  actual  experi- 
ence in  six  buildings  on  the  Cornell  Campus,  and  referred  to 
rooms  lighted  from  one  side  only.  From  the  statements  sub- 
mitted by  the  professors  in  charge  of  the  work  in  the  several 


OTTO  GAS  ENGINE  EXBt»W  J*  fR   LOUIS   EXIH)SITION, 


tools  to  be  ground  on  a  William  Sellers  Company  grinder. 
Each  contestant  to  have  his  tools  forged  on  the  Exposition 
grounds.  The  number  of  tools  be  limited  to  two  forged  tools 
and  two  for  Armstrong  tool  holders.  The  cut  to  be  -Ji  in.  deep 
or  a  IVz  ins.  reduction,  3-16  in.  feed,  at  a  cutting  speed  of  100 
ft.  per  minute,  to  be  run  as  long  as  the  tool  will  stand  up  and 
retain  the  proper  cutting  edge,  which  shall  be  determined  by 
the  judges.  For  the  second  tool  used,  the  speeds  and  feeds 
fo  be  determined  by  a  majority  of  the  judges. 

The  falling  down  of  tools  to  be  determined  when  it  loses  size 
of  cut.  If  a  tool  breaks  between  the  cutting  point  and  the  tool 
post  it  shall  determine  the  life  of  that  particular  tool,  and  if 
the  second  tool  breaks  between  the  aforesaid  points,  it  shall 
terminate  the  test  of  that  particular  brand  of  steel.  The  vari- 
ous brands  of  steel  offered  for  test  shall  be  the  same  as  offered 
on  the  market  regularly  for  sale.  Tools,  when  forged,  tem- 
pered and  ground,  must  be  turned  over  to  the  committee.  No 
preliminary  test  to  be  permitted  before  the  official  test.  A 
committee  of  five  was  appointed,  with  Mr.  Edwin  R.  Kent  as 
chairman,  to  take  charge  of  tools  before  and  after  tests,  ex- 
amine steel  and  see  to  the  forging  and  grinding  and  other  pre- 
liminary matters.  But  one  brand  of  steel  to  be  entered  in  the 
contest  by  any  one  representative.  Tool  No.  T  363  adopted  as 
the  shape  of  tool  to  be  used.  The  names  of  different  contest- 
ants to  be  placed  in  an  envelope,  and  the  first  one  drawn  shall 
decide  the  first  steel  to  be  tested,  etc.  Every  contestant  to  be 
furnished  with  a  complete  record  of  each  steel  tested,  said 
records  and  reports  fo  be  signed  by  each  of  the  judges.  Mr. 
C.  Edwin  Search,  of  Milwaukee,  Wis.,  to  be  extended  an  in- 
vitation to  serye  as  judge  in  behalf  of  the  steel  men     In  case 


buildings  the  following  data  have  been  compiled  regarding 
sixteen  rooms  adequately  lighted,  and  nine  rooms  in  which  the 
light  is  "nearly  sufficient." 


Number  of  Rooms. 

Sufficient  16 

Nearly  so   9 


Total  Akka. 
Floor.         Windows, 
feet.         feet.       ratio. 

, 10,466        2.000  1.000:191 

>....   5.392  799  1.000:146 


Average  Depth  of  Room. 

22  ft.  1  in. 
20  ft.  6  in. 


AvEKKGK  Height  Window  Tops.       Ratio. 

11   ft.   :i   in.  1,000:  5iS 

.;...:..  10  ft.   2   in.  1.000:405 


All  these  rooms  are  alike  in  having  unobstructed  light;  no 
building  stands  before  the  windows. 

A  peculiar  relation  which  should  be  observed  is  that  the 
well-lighted  rooms  have  an  average  of  654  sq.  ft.  of  floor-area 
and  22  ft.  1  in.  deep,  while  those  whose  light  Is  "nearly  suflB- 
clent"  are  smaller  and  shallower,  being  599  sq.  ft.  area  and  20 
ft.  6  ins.  deep. 

One  explanation  of  this  unexpected  result  is  found  in  the 
figures  relative  to  the  positions  of  the  windows.  In  the  well- 
lighted  rooms  the  windows-tops  average  11  ft.  9  ins.  above  the 
floor  and  1  ft.  G  ins.  below  the  ceiling;  in  the  other  rooms  they 
are  1  ft.  7  ins.  nearer  the  floor  and  11  ins.  farther  from  the 
ceilings. 

The  conclusions  to  which  this  local  experience  leads  are 
these: 

(1)  There  should  be  at  least  150  ft.  of  window-space  in  each 
1,000  sq.  ft.  of  floor  space  in  rooms  which,  in  use  and  location, 
are  similar  to  those  here  described  and  are  lighted  only  from 
one  side. 

Therefore  an  office  15x25  should  have  at  least  56  sq.  ft.  of 


in; 
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MOTOR   DRIVEN   LATHE. 


OTTO  GAS   ENGINE    EXHIBIT. 


Tli»  i.ji<.M.-.wt|>h>  illu.-tiate  a  simple  aud  sub^tautial  motor 
a|)|»liiation  lo  a  I.o*lge  &  Shiploy  16-in.  engin<'  latlir.  The 
latlif  -  . 'inij)Uod»'itb  their  improved  boadsuxk,  whiih  is 
tk*.si>{ued  tMi;- liigli  siweds  and  heavy  cuts,  and  is  the  .«:anie 
a.-<  tlif  f)i\«'  drsi-1  i'lfid  on  \i<\ii:e  o\'i  of  the  August  issuo  of  this 
juunial,  r.\(f|)i  tlifv'  it.  i-s  ai'iatii;*'!]  tor  ilif  ni'^ior  iliiv<v  The 
mot  (»r  is  sJi pi)ort<?d  as  shown . 

On  mi  fcxtf^nslon  of  the  antiature  shaft  is  a  sleeve,  to  wliich 
two  iiears  ni'o  fo'ved;  The  lvan<hvlioel  slides  this  sleeve  along 
tlie  shaft  and  (ht'ows  cith'T  Ji<'ar  in  njesli  with  the  correspond- 
ing gear  on  the  short  auxiliary  t^hafr.  aceordint:  to  the  speed 
desired. 

The  patent  :kead  furnishes  tl>ree  speed  changes,  wliioh  in 
iomhination  with  tlie.  two  driving  .«haft  speeds  furnish  »; 
nit  i-hani"  a!  !=M<eiT  rlinua<<      Tliis  in  coniliiiiatinu  with  a  Norili- 
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i'.  lAill     MUioU   IHU\t.\     l^\TUK.-T-i,«>IH.K    .S,    MiirilV     MVCHI.M.    TO«»L    (OMCWV. 


»  rn  i",X'  h..  p;  y^riaJble  speed  motor  give.<?  a  wide  range  of  speed. 
\      : '  gularly  .lioa^i*  oni roller,  js  ppfiated   from   the  car- 

riage, auti  not  as  fJliowii.  If  desired,  tlie  lathe  can  he  furnished 
vvitlj  a  puUf.v  siiitalvly  supporteil  in  place  of  the  motor,  so  that 
it  can  hr-  tin.  rafo.l  (lir.t  r1y  from  ilii^  linn  .-shaft  wiiii  six  clianges 
of  5»i»ind! 

Ukvin  \i,i,  K\..i\f.i  li,  .-Tl)<^  t'nited  Hiates  Civil  Service  Com- 
iiiis.-iou  will  hold  an  examination  November  22-2n.  Iftn.}.  for  an 
•  nginettr  in  conwecf:ion  wlih  th^  irrigation  and  drainage  in- 
'.  -•stJsat.ion.v  intlK-  Oflice  ot.1''J"xpf'iimeht  Stations.  Department 
r  .AgntWtMre.  lhi>  ^Hlary  lieiiiR  from  $l.r,nn  to  $2.000  per  an- 
uuraV  arctVrding  <o.V|uaiifi<-.lfion?.  Api)licants  should  apply  to 
the  T'nitf.i  States  Civil  Service  Coninii.«:sion.  Washington. 
D» 'fe/ tor  iapplieation  form  No.  T,312  and  other  particulars. 


The  exhibit  of  the  Otto  CJas  Engine  Works  of  rhiiadelphi:i. 
Pa.,  at  the  St.  Louis  Exposition  occupies  the  largest  s|mce  evf 
devoted  to  the  t  xhibition  of  gas  and  gasoline  engines  ex- 
clusively in  this  country.  The  general  display  at  their  ex- 
hibit is  ( haraiteiislic  of  the  hisrli  grade  of  the  cnuines  which 
they  builii.  There  are  s' vtnlet'u  <  iigines  shown  for  general 
ami  special  "ork.  eleven  of  whiih  are  fitted  up  and  running, 
lansiing  in  sizes  from  2  to  HO  h.jt. 

Thei-e  are  .ceveral  novelties  of  more  than  ordinary  interest, 
including  a  40-h.p.  hori/.ontai  siniile-cyliinler  engine  as  shown 
directly  connected  to  a  Uielil  generator.  The  engine  is  of  their 
special  eleetvic  light  type,  which  is  fitted  with  their  rotary 
ball  irovernor  whb-h  regulates  the  iharges  taken,  or  fuel  con 
sumetl,  accoitling  to  work  done:  sometimes  called  '"hit  ami 
miss"  governing.  Tlie  regulation  of  this  engine  gives  a  varia 
ti.in  in  voltage  not  exceeding  2  i>f>r  cent,  with  engine  carry 
ing  anywhere  from  full  load  down  to  but  a  few  lights.  The 
claims  matle  for  this  enuine  are.  being  a  single-cylinder  tyju. 
it  retpiii'fs  less  attention  and  is  very  much  simider  in  con- 
si  iik  lion  than  an  engine  having  a  multiplication  of  cylinders 
in  order  It)  get  the  regulation  for  electric  light  purposes. 
.Most  users  dt sire  an  engine  whith  does  not  require  constant 
atieiiiion,  which  con<lition  this  sjngle-eylinder  direct-conneiteil 
tyjif  fultils.  Itesides.  with  this  method  of  governing,  the  itllf 
running  gas  consumi)tion  Is  le.«^s  than  18  i>er  cent,  of  full  load 
lonsumpiion.  which  is  deciiledly  more  economical  tlian  a  so- 
callctl  tlirottling  governing  engine,  or  one  having  a  niuitipiica- 
tion  of  (vlinders.  and  tills  adapts  it.self  to  many  situations''; 
wheie  ibn  load  during  many  hours  at  a  time  Is  light.  Under 
these  conilitions  the  most   economical  running  is  obtained. 

The  two  largest  typt^s  of  engines  show  latest  design  for  larg<^ 
rngine  construction,  being  fitted  with  their  own  self  starters, 
the  method  of  starting  being  to  set  the  engine  at  the  point 

of  ignition  and  pump  a  charge  into, 
the  cyliniler  with  a  hand  pump.  Af- 
tci-  ihe  tyliiider  is  charged  it  is 
cut  otT  by  a  liand  b  ver,  and  a  some- 
what greater  pressure  is  pumiM^l  iii- 
t(»  a  vessel  which  i.^  part  of  the  start-  : 
er.  When  sutficietiL  jiressure  is 
l)umped,  the  hand  lever  l.s  opened, 
ail'nvjng  ;i:e  greater  T>re,>:-suj.e  in  llie 
vessel  to  come  in  c<»nt act  with  the 
engine  pisttm.  which  slowly  turns  the 
engine  over  w-hen  the  igniter  snajts 
.TMi  a  charge  is  igiiiteil.  This  gives 
the  flywheel  sufficient  momentum 
when  the  next  charge  is  drawn  in 
J|l  j^  by   the   engine   in    the   regular   way. 

^^y^        m^  ' '"      method     of  •  .starting  .  insures 

-^H^lH^     ff'  against  failure,  in  start/  as  it  is  not 

^^^Hp*  <lp|tenilent  upon  an  air  .supply  slort^'l 

flSH^P  by    the    engine    wlicii    running,    and 

annoyam-es    caused    when    air    is    ex 
bausted. 

.Ml  thcNe  ■  engines  are  fitted  with 
patent  eleitric  igniters,  having  both 
movable  and  stationary  electrodes.  mt)unted  in  a  phos- 
])lior  bron/e  flange,  said  to  be  infringed  ujxui  by  every 
maker  of  interna!  iimibustion  engines  using  electric  igniters,  ', 
They  also  show  one  of  the  portable  gasoline  typp  of  engines 
used  for  farming  purposes,  also  a  hoisting  engine  which  i« 
very  compact  and  has  many  points  of  advantage.  The  marine 
type,  vertical  two-cylinder  engine  is  of  the  same  construction 
as  many  of  thi.<;  and  larger  sizes  which  they  have  built  for  sub- 
marine boats.  Two  types  of  pumping  engines  are  shown,  with 
veitiial  and  horizontal  pumps,  direct  geared  to  the  engine, 
making  a  very  compact  design.  There  is  also  a  10-h.p.  engine 
belted  direct  to  a  generator.  The  apace  is  very  brilliantly 
lighted  by  arc  and  in<-andes<  eiit  lamps,,  which  ai^e,. being  op 
eraied  by  engines  in   the  exhibit.  '    '' 

The  company  also  exhibit  a  number  of  awards,  gold  and 
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itpon   exhihiU'd   at  alt   the   irt ominent   expositions,   antl    Iher  ;' of  tlio  Wabash  IRai I roail,  tt)  be rSekcteU  iii  Ujs 


( laini   ib<»  disiiiieiion  oT  JiaviiiK  ovrr  one  hundred  gohl  and-;- 
silviT    medals,    ami    niiiiKioiis    awartis    and    (iiplunia.s,    l<-*ading 
in  ilir  iiunilKT  of  awartis  iiiade  over  any  otiier   i>i< cc  ot   ina- 
.  liiuHiy  iliat  was  ever  exhibiled.    >..  '■• 

HIGH  SPEED  TOOL  TESTS  AT  THE  EXPOSITION. 

On  Or(ol)or  Ji'  a  meeting  at  wiiieh  14  oi  ttiie  high-!;i*ade 
steel  niaiiers  of  liu'  world  were  represented  either  in  person 
or  by  proxy,  was  iield  in  the  Palace  of  Alai-liinery.  with  Jin 
I-'.  S.  Kis«;r  as  iliairnian.  and  rulos  and  regulations  governing 
a  stfi'l  ifst  to  take  plate  on  Sepienilxn-  !<•  ai.  IJiock  !♦,  .Ma- 
chinery HaM,  were  adopted.  On  September  1<» -only  tfcree  of 
(he  makers,  including  Edgar  Allen  &  ('dnipaTvy,  J>id.,  Hugo 
R<'is!ng(M-,  mak<n-  of  1h»'  Vii  toria  steel,  atid  the  Mclnnes  Stepl 
("onii)any,  wen;  ])reparod  to  j)artieipaio  in  the  Uat.  .Three 
other  makes  Were  tested  under  protest.  The  jury  of  awards 
has  not  yet  made  known  its  deelsion. 

The  rules  adopted  to  govern  the  test  were  as  follows:  Size. 
.)f  tools  to  J>e  IVa  ins.  x  2Vi  ins.  by  1  in.,  to  fit  Armstrong  wal 
liolders,  A  certain  fornv  of  William  Seller.s  Company  tool  to 
\>i'  s<l<(i(>d  as  the  tool  to- lie  Used  by  eath  contestant,  and  all 


I'    Itarues. 

Tliat  K 

.1  «iuonim, 

ni.  lo  vlo>«' 

miiy  coni' 


t-bttimittf'*^  iot  Ihree,  if  in  the  c  ityV' .*li<HiJd  "eoii.-=i it \i\ 
an<l  the  rnmmitreH  shall  nn-et  "on.  August  -'»  v.- 
all  entriers    iir  t  lu-H'st  and   such   oilnr  Jiu.^ii. 
l»efm'e  it.,  ,     .  ^ 

Tlie  tfists'  were  Tiiade  ok  a  Puiuajtw  laUie  dHvvii  liy  a  Noitberu 

variable  speed  .moitOf.    :  ■•■."v^-- 

RELATIQN  OF  WINDOW-AREA  TO  FLOOR  SPACE. 


.\  souiewhat  informal,  though  caitfitU  etfiut  lias  li«en  madi^ 
at  Cornell  l.'nivorsity.  lo  tloifrmitt.e  u  gt-ii.ral  sratenient  of  tbt- 
relative  pvoponion  between  windQW-oiw.niiigs  and  their  x»osi 
tjon,  and  the  Hooji-area  and  Uiedeirth  of  l lie  r.jDoftiV-to' be  Iightt"*d. 
The  data,  says  li'-i/frs  Jf^ijjor'^e^iweie  intended  to  apply  i>> 
the  pioblem  of  securing  an  adequate  sujii)ty  of  nantral  light  m 
tiie  kHture-roouis  on  ail  ordiiuiry  days  .tut  wein  s  a.  in.  and  V 
p.^..,  under  the  tliinaiic  conditions  whi<h  luvvaii  in  I'haca, 

lnformalionwas,*<'<-ured  which  was  ba.M^d  on  attuul experi- 
ence in  six  buildins-f  on  the  Cornell  t'ampu?.' and  referreil  to 
roonjs  li.ghied  trotn  oiie  side  only.  Freni  liie  siaten»ents  sul>- 
mitted  by  the  pi?ofessors  in  chats;e':6.f  tfi6  .ik'orfe  several 


«;nw  t.A*i  >:xj:;i'vf:  ivxiriisiT  At  st.  UJV'is'^KJtivsi^iiXv, 


lools  lo  be  gioiind  on  a  William  Selier.«i  Company  grimier. 
Kacli  contestant  to  have  his  tools  forged  on  ilie  Exposition 
.^rounds.  The  number  of  tools  be  liihited  to  two  forged  tools 
and  two  for  Armstrong  tool  holders.  The  eu<-  to  be  vi.  in,  deep  ■ 
or  a  I'i  ins.  reduttioir,  :M<I  in.  feed,  at  a  etitting  speed  of  100 
fl.  i)er  minute,  to  be  run  as  lonj?  as  the  tool  will  .«taiid  up  and 
retain  tlie  proper  cutting  edge,  which  shall  be  dt  ternii.ned  by 
the  judges.  Fioi'tlie  second  tool  use<l,  the  speedH  and  feeds 
ro  be  determined  by  aniajority  of;  the  judges. 

Th<'  falling  down  of  fools  to  Jte  determined  when  it  loses  size 
of  cut.  If  a  tool  breaks  between, the  cutting  iwint  and  the  tool 
post  it  shall  determine  the  life  of  that  particular  tool,  and  if  : 
theseeond  tool  breaks  l>et\veen  the  aforesaid  poi'nt.s,  it  Shail-' 
tei-minate  the  (est  of  that  particular  brand  of  steel.  The  vari- 
ous brands  of  steel  offereil  for  (est  shall  he  liu'  samn  as  offered 
on  the  market  regularly  for  .sale.  Tools,  when  forged,  temr 
pered  and  grouml,  must  be  turned  over  tb  the  committee.  Jifo 
l)reliniinary  test  to  l»e.  ■permitted  before  the  official  te^M;^  '■  Aj 
committee  of  five  was  ajipointed.  with  .Mr.  Kuwiu  U.  Kent  aS' 
chairman,  to  take  diarge  of  tools  before  and  after  tests,  ex- 
amine  steel  and  .see  to  the  foiging  and  grinding  and  other  pre- 
liminary matters.  Hut  one  brand  of  steel  to  Ije  entf red  in  the 
.contest  by  any  one  represeiitative.  Tool  No,  T  ;'.»;;{  adoi)ted  as 
the  .shape  of  tool  to  be  used.  The  names  of  differ  nt  contest- 
ants to  be  placed  in  an  «>nyelope,  and  the  first  one  diawn  shall 
decide  the  first  steel  to  be  tVK(pnrfetrv:^E*<|iX contestant  to.be 
furnished  with  a  roniplete  reeord  of  ea<h  steel  tested,  siaid 
records  an<l  reports  lo  bi-  signed  by  each  of  the  judges.  "Mr. 
('.  Edwin  Search,  of  .Milwaukee.  Wis.,  to  ho  extended  an  iii- 
viiation  to  serve  as  judge  in  behalf  of  the  steel  men      In  rase 


i)uildings  the  foUowing  data  have  been  cou»j*iied  icgarding 
sixteen  rooms  adeipiaiely  liglu.ed,.au<i  aiue  t'pows  in  which  the 
light  is  "nearly  sulticient,^'    ■'      ''  -  ■':'■''-    ' 


Suffu  iient  IC'.-;  S^ivV-.-'.-'^-ij- 
X^arly  so  ^9.  ^vy  ••-•>■?. -^ivi 

A^rKRACB  ©ertrt  (piW.  R^^ji. 

-20  it.  6  Jo.,    ;  :  - 


.■A:Vt'iflAGB'ij.....i,  >    V\  .  , 
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,'.:i:i». 


..'Air  these  f  bonis  are  alike  in  lia\  ing  tinulKstriictecl  light;    no 
huilding  stands  before  tluvvintlows.' 

;   A  peculiar  relation   Which   should  lie- pbsefved   is  that  the 
well-lighted  rooms  have"  an  avei^ge  qf  ^i*il  s<lr  ft-  of  floor-area 
and  T2  ft.  1  in.  d«H>ii,  while  tlibse  Avhos-e  light'Ts" ''neai'ly  sufii 
cienf  are  siualler.  and  Blialloweri  hei»i&,:.""''    '•    *•    nrea  aijd  vii> 
:: ft. ; 0  ins.  deep;    ^j.-:' r^      ■  V ;•  \ ■  -,;.;'■■  ■/'■■"■:;.:[:  ''■'-■■[".::■■:■' 

One  explanation  of  this  unexpecte«i  resuHJ^i*  .:f«Hjd.  to,  the 
figures  relative  to  the  po><it ions  of  .the.AVitidovcs,  In  tjie  well- 
lighted  loouis  the  window-tops  average  11  ft.  9  ins.  above  the 
floor  an(tl  ft.  t)  ins,  below  the  ceiling;  In-the  other.  t:\>on»s  they 
are  1  Tt.  7  ins.  neai'er  the  flooi-  and  It  ins  .>anli=er  from  the 
eeiUn^.  r     >. 

Tlie  conclusions  to  which  t hi >  exptai'uux-   U-ads   are 

theset^  '■''■:/:'.  ■  ,,,-  ..   ;.■■■''.>-'-'     '-.',, 

(iV  There  shoAihl  be  at  least  1;A»  ft.  of  wuulow^psH  e  in  eacli 
l,ffi(>0  sq.  Jft;  of  fl«or  space  in  loonis  whieh;  iJn  ««e  au(J  lot'atiou 
are  similar  lb  t  hb^e  here  desMiltie^  ■  and  are  lighted  b.nly  f4om 
one  side.     ;  \--'    -^ '.-  .    V 

Therefore  an  offive  I'^xii:;  sijou'tl  have  nt  lea^f   r,i'.  <r\    ft    < 
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window-space  and  a  class-room  30x40  should  have  at  least  180 
sq.  ft.  of  unobstructed  lighting  surface. 

(2)  The  proportion  between  the  height  of  the  window-tops 
and  the  depth  of  the  room  lighted  should  be  at  least  500  to 
1,000,  or,  in  other  words,  the  distance  from  the  floor  to  the 
window-tops  should  be  one-half  the  depth  of  the  room  to  be 
lighted. 

These  Jigures  support  the  old  principle  that  "top-light"  is  the 
best;  the  nearer  the  window-tops  come  to  the  ceiling  the  more 
efficient  will  be  the  lighting  to  be  secured  from  a  given  sur- 
face. Care  should  be  taken  that  overhanging  lintels  be  not 
allowed  to  obstruct  the  light.    . 


LUBRICATING  GREASES. 


T-BOLT  HEADS  FOR  RAPID    CHUCKING. 


"While  the  high-speed  tool  steels  have  done  much  to  reduce 
the  time  of  turning  out  work  on  machine  tools,  in  many  cases 
as  great  or  greater  savings  can  be  made  by  increasing  the 
facilities  for  chucking  or  clamping  down  work.  In  railroad 
shops,  where  the  work  is  general  in  character  and  different 
classes  of  work  are  often  handled  in  the  same  machine  dur- 
ing the  course  of  the  day,  considerable  time  is  lost  in  clean- 


^~^ 

LANG  S  T-BOLT  HEAD. 


AIM'MCATIOX    OF    r,A.N<i  S    T-IIOI.T 
IIKAU. 

ing  out  T  slots,  and  hunting  blocks,  clamps,  bolts,  etc.  The 
T  bolt  head  here  described  was  developed  in  a  large  shop, 
where  diflicalty  was  experienced  due  to  breakage  of  T  bolts, 
the  necessity  for  carrying  a  number  of  different  lengths  in 
order  to  meet  the  various  conditions,  and  where  time  was 
often  lost  due  to  the  necessity  of  having  new  bolts  of  a  spe- 
cial length  forged.  The  T  bolt  heads  shown  are  drop  forged 
from  high  carbon  steel  and  case  hardened,  and  are  practically 
indestructible.  A  number  of  studs  of  different  lengths  can 
be  made  to  fit  them  at  a  small  expense,  and  in  case  of  break- 
age can  easily  be  renewed.  The  underside  of  the  heads  are 
turned,  to  present  a  smooth  surface  to  the  slots,  to  prevent 
wearing  or  breaking  them  out.  The  shape  of  the  head  is 
such  that  it  is  unnecessary  to  clean  out  the  entire  slot  in 
order  to  use  them,  and  they  can  be  pla<ed  after  the  work  is 
set  on  the  machine.  The  larger  half-tone  shows  one  of 
Lang's  T  bolt  heads  on  a  72-in.  planer.  The  bolt  had  to  be 
of  exact  length,  so  as  not  to  interfere  with  the  cutting  tool, 
and  the  stud  was  threaded  while  the  work  was  being  leveled, 
and  enough  time  saved  over  the  time  required  to  make  an 
ordinary  T  bolt  to  more  than  pay  for  the  T  bolt  head.  In 
many  cases  work  can  be  clamped  through  cored  holes  or 
slots  where  it  is  impossible  to  get  an  ordinary  T  bolt.  The 
heads  are  made  to  fit  all  standard  slots,  from  a  No.  0  mill- 
ing machine  to  a  20-ft.  boring  mill,  and  are  tapped  from  ^^ 
to  IVi  ins.  with  either  U.  S.  S.  T.  or  Whitworth  threads.  They 
are  made  by  the  G.  R.  I^ng  Company  of  Cincinnati. 


In  a  paper  on  the  "Analysis  of  Lubricating  Greases,"  read 
i)et'ore  the  Pittsburg  section  of  tne  American  Lnemical  Society, 
.Mr.  P.  H.  Conradson  stated  that  he  generally  submitted  greases 
to  the  following  tests  and  analysis  which  enableu  him  to  form 
a  good  idea  of  the  quanty  and  composition. 

1.  Consistency  of  the  grease.    Soft,  medium  or  hard. 

2.  Color.    Dark  or  light,  etc. 

3.  Odor.  Tarry,  asphaltic  or  resinous,  etc.  Of  times  the 
odor  of  the  grease  gives  quite  an  indication  as  to  the  nature  cf 
at  least  some  of  the  materials  that  may  be  present,  principally 
tarry  matter  or  rosin  oils. 

4.  Softening  point.  The  temperature  at  whicli  the  grease 
begins  to  become  soft,  when  carefully  warmed  and  heated. 

5.  Incipient  melting  point.  The  temperature  at  which  the 
grease  begins  to  partially  melt,  oftentimes  with  separation  of 
the  oily  or  fatty  matter  from  the  soap  and  mineral  matter. 

6.  Melting  point.  The  temperature  at  which  the  grease  is 
completely  melted. 

7.  Flashing  point.  The  temperature  at  which  intiammable 
vapors  are  given  off,  indicated  by  applying  a  small  flame. 

8.  Burning  point.  The  temperature  at  which  the  greaie 
begins  to  burn,  when  flame  is  applied. 

9.  Note.  If  the  grease  foams  or  swells  and  spatters  duri.ig 
heating  it  indicates  the  presence  of  more  or  less  water. 

Some  greases  when  heated  to  make  the  above  tests,  foam 
and  swell  much,  until  the  water  is  driven  off,  others  remain 
quiet  and  melt  uniformly,  others  again  partly  melt  at  a  com- 
parative low  temperature,  with  the  separation  of  the  soaps  in 
solid  lumps,  or  the  settling  out  of  the  mineral  matter  to  ihe 
bottom  of  the  vessel. 


AXAI.YSI.S    OF    SAMPLES    OF    (iIiE.\SE8. 

No.  1.  No.   2. 

Color Dirty  Yollow  Dark 

Odor Ro.sin  

Consistency Very  soft  Hard 

SofteninR  point 122.'">  deg.  F. 

Melting  point Flows  at  85  dep.  F4  1  r>  deg.  F. 

FlashiDK    point aS.")  dcg.  P.  540  deg.  F. 

lUirning  point 4."i<>  dog.  F.  

Soda    soaps 55. .31  per  cent. 

I^ime,  magnpsia  soaps.  ,  r>.(iS  percent.  

.Mineral  or  hydrocarbon 

oils 91 .05  per  rent.  .32^2  per  rent. 

Water 2. .37  por<:>iit.  14. .'M  p«T<ent. 

(Irav.  of  separated  oil.  .2.S.5  deg.  B. 

Free  mineral  matter Ijittle  graphite 

Behavior  in   heating. — Greases   foam   some, 
have  a  tendency  to  separate  into  oil  and  lumps  of  soap. 

The  mineral  oil  in  No.  2  is  a  thick,  heavy  at  ordinary  tem- 
perature, nearly  solid,  dark  colored  oil.         i 

Mineral   oils   in   Nos.   1   and  3.  yellow   colored.     These   two 
greases  are  compounded  with  rosin  oils. 


No.   3. 
Dirty  Yellow 
Rosin 
Medium 
1  GO  deg.  F. 
250  deg.  F. 
350  deg.  P. 
400  deg.  F. 

13.12  percent 

84.00  percent 
2.00  per  pent. 
Trace  lime 
23.0  deg.  n. 

Nos.    2   and    3 


The  single-phase  motor  is  the  one  thing  presented  at  the  pres- 
ent time  as  the  solution  of  the  general  railway  problem.  It  has 
all  the  advantages  of  the  direct-current  motor  in  the  A'ariable 
speeds;  it  has  the  advantage  of  the  alternating-current  system 
in  the  use  of  any  voltage  desired,  and  the  variable  voltage  ap- 
plied to  the  motor,  and  thus  adjustable  speed,  and  it  also  has 
the  advantage  of  control  that  can  be  obtained  without  sparking. 
— B.  G.  Lamme,  Internaliounl  Klrctrkal  Congress. 


BOOKS  AND  PA/VIPHLETS. 

lieiuforccd  Concrete,  By  A.  W.  T'.uol  and  O.  F.  Ilill.  The  Kn- 
jrineoring  News  Publi.><liiiiu:  Coinpanv,  220  I'roadwav,  New- 
York.     4.14  pages.     Price.  $.'.00. 

The  above  book  is  a  timely  production  and  will  fill  a  very  real 
need  among  .\inpriran  u.scrs  of  reinforced  concrete,  a.s  it  coii- 
rrnt rates  in  one  volume  many  of  the  recent  formuliP  dealing  with 
this  niiicli-u.spd  material,  and  describes  in  detail  the  different 
form.s  of  con.strnction  now  in  vosue.  Tlio  work  is  divided  into 
three  section.s :  Part  I.  from  the  pen  of  Mr.  Buel.  is  entitled 
"Method.s  of  Calculation."  and  Parts  IT  and  III.  by  Mr.  Hill,  are 
.stylf'd  respectively  "Rei)resentative  Structures"  and  "^Ietliod.s  ol' 
ronstruction."  In  Part  I  coasiderable  .space  is  given  to  the 
methods  of  development  of  several  of  the  more  familiar  fonniiliP 
for  concrete  .•»teel  bcnm.s.  and  reports  of  numerous  te.st.s  upon  both 
heam.s  and  columns  are  cuioted.  Metliods  of  treatment  of  retain- 
ing wall.s,  dams,  tanks,  condnit.s  and  <liimn  .\s  jire  also  given,  and 
one  long  and  very  valuable  chapter  is  devoted  to  arch  bridges  and 
their  abutments.     Part  II   con.si.sts  of  a  earefid  di»scrJption   of  a 
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large  number  of  exampU's  of  actual  construction,  both  in  this 
country  and  abroad,  and  covers  nearly  all  the  uses  to  which  rein- 
forced concrete  has  so  far  been  ])ut.  Part  III  is  the  shortest,  but 
by  no  means  the  least  valuabii\  for  it  gives  much  practical  informa- 
tion concerning  methods  of  haiuiling  the  material,  and  of  building 
forms,  centres  and  the  like.  The  text  throughout  the  book  is  copi- 
ously illustrated,  and  the  volume  is  worthy  of  a  wide  circulation 
not  only  among  engineers  and  architects,  but  also  concrete  con- 
tractors. 


"Cement  Age." — The  September  number  of  the  Vnncnt  Age  is 
notable  in  presenting  articles  from  enginoer.s  of  the  Xew  York 
Rapid  Transit  Commi.-<sion  on  the  use  of  concrete  in  the  subway. 
Concrete  offers  a  great  advantage  in  permitting  unskilled  labor  to 
be  substituted  for  the  skilled  labor  which  would  bt>  rtniuired  for 
brick  laying.  This  had  an  important  bearing  upon  the  cost  and 
celerity  of  the  work  on  the  subway  in  addition  to  the  advantagos  of 
monolithic  con.struction  offered  by  concrete. 

Stou.vge  Ant  Brake  System.— The  system  of  storage  air  brake.s 
used  on  the  cars  of  the  St.  LouLs  Transit  Company  is  described  in 
a  pamphlet  issued  jointly  by  the  Westinghouse  Traction  Brake 
Company  and  the  Ingersoll-Sergeant  Drill  Company.  It  describes 
and  illustrates  the  compres.sors.  the  storage  facilities,  the  brake 
and  presents  tests  made  in  practice. 


Valves. — Special  catalogue  No.  100  has  just  been  issued  by  the 
Crane  Company  of  Chicago  describing  their  very  complete  line  of 
pop  safety  valves,  water  relief  valves  and  boiler  trimmings.  They 
have  also  sent  out  a  .small  i)aniphlet  illustrating  their  exiiibits  in 
the  Machinery  Hall  and  Tran-sportation  P>uil(ling  at  the  St.  Louis 
Exposition, 


".V  B  C  Engines. — The  .Vnierican  Blower  Company  of  De- 
troit liave  just  issued  the  following  bulletins:  l»t2  docribing  their 
"A  I'»  C"  type  V  high-speed  vertical  engine;  1(W{  de.scribing  their 
type  B  "A  B  C"  vertical  engine  with  "niariue"  type  frame,  and  type 
C  which  is  designed  for  direct  connection  to  mechanical  draft  out- 
fits ;  1G4  describing  th'ir  type  I  "A  B  C"  horizontal  engine. 


Tractive  Poweu  Ciiakt. This   ehart,    15   by   20   ins.   in  size, 

is  printed  on  tough  pai»er  and  affords  a  convenient  nu'thod  of 
quickly  finding  the  tractive  power  of  a  locomotive.  I'ublished  by 
the  Derry-CoUard  Company,  ■_'.■»•!  Broadway,  Xew  York.  I'rice, 
50  cents,  -    • : 


Wm.  Sellkiis  &  CoMi'ANV.  1  Nc. — A  pamphlet  just  issvied  de- 
.scribes  their  exhibits  at  the  St.  I-ionis  Exposition,  which  include  a 
lK5-in.  planer  with  pneumatic  clutches  for  reversing,  universal 
tool  grinding  and  shaping  machines,  improved  drill  grinding  ma- 
chine, their  well  known  improved  and  self  acting  injector  for 
railroad  and  high-class  stationary  service,  the  SO,000-lb.  traction 
dynamometer  in  the  Penn.sylvania  liailroad  exhibit,  cranes,  shaft- 
ing details,  etc. 


Vaiuahle  Speed  Motors. — Northern  Electrical  Manufacturing 
Company's  Bulletin  ',\1  de.scribes  and  illvustrates  application  of 
their  single  voltage  variable  speed  motors  to  a  number  of  differ- 
ent machine  tools.  These  motors  do  not  require  any  wiring  other 
than  that  required  by  constant  speed  motors,  A  Gould  &  Eber- 
hardt  shaper  exhibited  at  St.  Ix)uis  is  driven  by  one  of  them  which 
has  a  speed  variation  of  more  than  5  to  1  and  is  operated  from  a 
two-wire  single  voltage  circuit.  A  characteristic  curve  of  this 
type  of  Northern  motor  shows  that  the  horse-power  is  practically 
constant  for  all  speeds. 


The  Standard  Steel  Car  (,%>mpany  of  Pittsburg  has  just  i.ssued 
a  new  booklet  containing  complete  descriptive  matter,  together  with 
a  number  of  handsome  illustrations  of  their  two  new  solid  forged, 
steel  e(iualizer  bar  trucks  for  electric  railways,  maiuifactured  at 
their  works,  Butler,  Pa.  The  book  is  G  x  9  inches  in  size  and 
finely  printed  on  plate  paper  with  cover  stamped  in  gold.  The 
illustrations  show  the  new  arrangement  of  joining  the  journal  boxes 
rigidly  to  the  equalizer  bars,  and  the  machine  finishing  of  the 
journal  boxes  and  bearings.  This  booklet  will  prove  of  great 
interest  to  all  electric  railway  managers,  and  the  comiiany  will 
send  a  copy  immediately  upon  request  to  their  general  office.  1127 
Frick  Building,  Pittsburg.  Pa.  These  trucks  are  now  on  exhibition 
at  the  World's'Fair,  St.  Louis.  Transportation  P.uilding.  Aisle  E, 
Post  45.  ■''■"'■- 


Chuck  fob  Flat  Drills. — Described  in  a  pamphlet  issued  by 
the  George  R.  Rich  Manufacturing  Company  of  Chicago.  Device  is 
specialy  adapted  to  drill  holes  4  ins.  or  less  in  length,  and  is 
guaranteed  to  run  at  a  si>eed  four  times  as  fast  as  a  twLst  drill. 


Lathes, — The  R,  K.  Le  Blond  Machine  T«x)l  Company  of  Cin- 
cinnati have  just  issued  a  catalogue  describing  their  lathes.  The 
construction  Ls  considered  in  detail  and  a  number  of  nu>tor  applica- 
tions are  .shown. 

Maine  Sih)i.ts.— In  mentioning  in  a  general  way  the  various 
portions  of  Maine's  territory,  starting  at  Bemis  as  an  egress,  one 
can  enter  the  famous  Rangeley  and  l>ead  River  regions — the  Dead 
River  separating  them.  Here  Iwth  deer  and  mot)se  are  found, 
while  foxes  and  game  birds  are  partt<-ularly  i>lentiful.  Prweeding 
in  the  comfortable  Pullman  cars  from  Bostim.  <jne  ran  go  through 
to  Greenville,  from  where  departure  may  be  ma<le  for  the  great 
surrounding  .section.  Following  from  the  northerly  end  of  M«Hise- 
head  the  west  branch  of  the  Penobscot,  the  entire  territory  is  in- 
fested with  deer  and  moose.  It  l»ecomes  the  herding  grountl  for 
the  moose  in  their  wandering  from  Canada.  Mount  Katahdin. 
reached  by  water  or  land,  Ls  a  delightful  camping  ground.  The 
mountain  Ls  5.000  ft.  high,  and  in  its  thick  fon-sis  moose  seek 
refuge.  From  here,  by  canoe,  it  is  possible  to  journey  to  the  main 
line  of  the  Bangor  &  Aroostook  Railroad,  the  heralded  teiTitory. 
From  the  stations  of  this  road  alone,  last  year,  over  3,TSG  deer 
and  23*2  moose  were  .shipped  in  the  o|)en  sea.son.  Here  one  often 
encounters  bears,  wildcats,  Ibupcerviers.  aiul  woodcock  and  part- 
ridge are  found  in  abundance.  Mount  Katahdin  is  easily  reacho<l 
from  here  by  means  of  Norcross  and  Sta<yville.  The  newest 
station  of  Maine's  sporting  grounds  in  that  portion  reached  by  the 
Washington  County  Railroad.  It  is  a  dense  wildeme.ss  of  vast 
size,  and  as  yet  never  penetrated  except  by  lumbermen  and  strag- 
gling sportsmen.  In  portions  of  New  Hanipshir<'  and  Vermont 
good  sport  may  be  secured,  and  .some  spori.smen  prefer  the  wihi 
tracts  of  New  Brunswick  and  Nova  Scotia.  In  order  to  get  a 
detailed  description  of  the  hunting  region,  .send  a  two-cent  stamp 
to  the  (Jeneral  Passenger  Department,  Bo.vtt»n  &  Maine  Railroad. 
Boston,  for  their  illustrated  booklet.  "Fishing  and  Hunting."  Ac- 
companying will  be  mailed  a  booklet  of  the  condensed  Fish  and 
(Jame  Laws  of  all  Northern  New  F^ngland  and  Canada. 


NOTES. 


Erie  Heating  Company. — This  company  has  movetl  into  its  new 
offices  at  225  Railway  Exchange  Building,  Chicago,  where  cor- 
respondence should  now  be  addressed  instead  of  34  West  Monroe 


street. 


IxKOMOTivK  Apim.ian(k  CoMfANY. — \t  a  uieei iii;j  of  the  board 
of  directors  held  Sejttember  2«l  the  fuUowing  officers  were  elected: 
Mr.  Ira  C,  Ilubbell.  ]iresident  ;  Messrs,  W.  C,  Squire,  Clarence  N. 
Howard  and  J,  J.  McCarthy.  vi(r-i)resi(h'nls ;  .Mr.  J.  P>.  Allfree,  con- 
sulting engineer;  Mr.  E.  B.  Lathrop,  treasurer,  and  W,  H.  Eng- 
land, secretary.  ■.  v;^   ;''f   ,:•  .:::       ;     -v  -.••;." 

Paint  fob  Stekt.  Wobk. — Dixon's  silica-graphite  paint  was  nsed 
to  preserve  the  structural  steel  work  of  the  new  St.  Regis  Hotel, 
the  new  boathouse  of  the  l'nite«l  States  Naval  -\caderay  at  An- 
napolis, the  new  Wabash  termiiial  station  in  Pittsburgh,  the  North- 
German  Lloyd  terminal  and  other  recently  completed  structurfw 
of  note  in  this  coiuitry. 


Crockek-Wueeler  Company. — The  Crocker- Wheeler  standard 
railway  type  electric  generators  compound  wound  for  550  volts, 
used  in  the  Intramural  Railway  power  i)lant  at  the  St.  Louis  Ex- 
position, and  the  en;;ines  whieh  drive  them  ai*o  for  sale,  delivery 
to  be  made  early  in  .I.tnuary.  Six  of  the  generators  are  driven  by 
steam  engines  of  different  makes  and  one  by  a  water  wheel.  Bul- 
letin 49,  i.ssued  by  the  above  company,  describes  .tnd  illustrates  the 
engines  and  generators. 


Northern  Electrk  al  AIanikaiti  ring  Company". — This  com- 
pany recently  shipped  to  the  New  York  Edison  Company  a  GO- 
kw,  balancing  set  for  its  Waterside  station  and  34  two-wire  vari- 
able speed  field  control  motors,  to  be  directly  coupled  to  blowers 
for  cooling  the  transformers  at  sub-.stations.  They  also  shipped 
9  small  motors  to  be  inst-alled  in  sub-stations  of  the  Brooklyn 
Rapid  Transit  Comiiany.  I'hLs  make  a  total  of  73  Northern 
motors,  aggregating  1J»<X)  h.  ]i..  now  in  u,se  l)y  these  two  com- 
panies. 
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L.ixDt>rjrAL  Side  Bkarincs.  Those  bearings  were  described  in 
a  paper  read  road  reoently  by  Mr.  (lustav  Limlenthal  before  the 
New  York  Kailruad  Club.  They  have  boon  in  siiccos.xfiil  .service  for 
several  years.  Mr.  Charles  F.  Pierce  ha.s  been  appointed  sales 
agent,  with  office  at  4.j  Cedar  street,  New  York  City. 


Wakxkb  &  SwASEv  Company. — This  conn»any  has  an  extensive 
and  well  arranged  exhibit  at  the  St.  Ixmts  Kxpa^iiion  which  in- 
chidos  their  Nos.  1  and  2  hollow  hexagon  turret  lathes  arranged 
with  bolt  and  motor  drive;  Nos.  ],  2  and  .">  turret  screw  machines, 
IG-iii.  forming  turret  lathe,  10  and  24-iu.  universal  turret  lathes. 
!i-spiudle  valve  milling  mathine  and  liorizontal  boring  machine. 


B,  F.  SrURTEVAXT  Company.— The  increasing  demand  for  me- 
chanical draft  continues,  not  only  in  the  United  States,  but  in 
other  countries.  The  iiower  plant  for  the  now  shops  of  the  Mex- 
ican Central  Ilnilway  Company,  at  Aguascaliente.s,  Mexico,  con- 
tain.s  a  Sturtovaut  induced  draft  apparatus,  consisting  of  two 
steel-plate  fans,  each  driven  by  a  Sturtevant  vertical  engine. 
Each  fall  i.s  capable  of  maintaining  a  draft  pressure  in  the  flue 
counoction  of  each  boiler  equal  to  %  of  an  inch  of  water  when 
handling  all  the  gases  of  combustion  burning  oo.OOO  lbs.  of  coal 
per  hour  with  a  Oue  temperature  of  (iOO  degrees  Fahr.  The  ring 
oiling  fan  bearings  next  to  the  fan  are  water-jacketed  to  prevent 
overheating.  A  couutorbalancr'd  sliding  damper  permits  either 
fan  to  bo  cut  off  from  the  flues  or  both  may  be  operated  at  the 
.same  time.  The  engines  are  provided  with  regulating  valves 
which  automatically  control   the  steam  pressure. 


AlLIS-('iIAI.MKK.S  Company  Aw.\i;i>s.—  From  the  department  of 
l)ublicity  of  this  company  the  following.  con<-ernins  the  award-s  at 
the  St.  Louis  Kxposilion,  has  boon  rocoivid:  The  ."I.UOO  horseiujwer 
onjrino  jiopularly  known  as  tho  "Ilig  IJoliabio,"  an<l  the  huge  geii- 
orafor  built  by  this  comiiany's  olo«  tri<  al  (lc|>artmont — otherwise 
known  as  tii«>  I'.ulioik  Klectric  .Manuracluriii;:  Cmuiiany  each  won 
a  ;iiand  prize.  In  tin-  I 'opartni' niof  Miin-s  and  ^lolallurgy  tho 
Allis-Chalmers  oxhibit  was  also  awanled  a  ^rand  prize,  the  highest 
honor  g^von  hv  tiio  intoriiatioiial  JtifiU's.  Among  other  features  of 
this  mining  exhibit,  and  c(mtributing  to  the  succo.s.s  which  won  tho 
highest  award,  are  the  famous  style  "K"  Gates  gyratory  rock  and 
ore  breakers,  the  t)vorstrom  concentrating  fable,  the  Allis-Chalmers 
stylo  '"A"  and  "•li"'  crushing  rolls,  the  <;arts  ball  mid  tube  mills, 
and  the  heavy  fJ-fool  Huntington  mill,  known  as  the  "Anaconda" 
type,  manufactured  only  by  this  company.  The  Bullock  Klectric 
Manufacturing  Company's  grand  prize  also  covered  all  their  alter- 
nators, synchronous  motors,  direct  currrnt  generators  and  motors, 
and  rotary  convenors.  In  addition,  the  Bullock  .sjstem  of  multiple- 
voltage  control  of  motors  won  a  gold  medal. 


What  a  Cau  Ci.KA.VKR  Should  Do.--  A  pa.ssonger  car  new  from 
the  builders  or  the  paint  shop  is  beautifid— but  remains  so  only  a 
few  weeks  when  in  service.  Tho  varnish  is  there  under  the  dirt, 
and  the  light  dirt  only  can  be  easily  removed.  After  a  year's  ser- 
vice the  varnish  is  still  good,  in  fact,  it  is  preserved  by  the  dirt. 
Then  a  "car  cleaner"  is  applied,  and  if  tho  cleaner  is  of  cheap 
material  it  is  necessary  to  use  force  and  abrasives  in  order  to  re- 
move the  dirt.  This  deans  the  ear,  but  it  destroys  the  varnish, 
leaving  a  dull,  flat  surface  which  will  catch  the  dirt  more  quickly 
and  hold  it  more  olTectively  than  before.  For  this  rea-son  cleaners 
have  been  given  xi\>  by  some  roads  in  favor  of  water  and  brushes.  A 
satisfactory  car  cleaner  should  remove  the  dirt  quickly  without 
scouring  or  demanding  hard  muscular  labor.  It  should  leave  a 
polished  surface  sifter  being  well  wiped  with  dry  waste  and  should 
leave  the  varnish  intact.  The  cleaner  should  renew  the  life,  color 
and  elasticity  of  the  varnish,  and  should  leave  in  the  body  of  the 
varni.vh  a  certain  amount  of  filler  to  prevent  moisture  from  enter- 
ing. With  such  a  cleaner  the  car  should  return  to  .service  in  con- 
dition to  carry  no  more  dirt  than  when  first  turned  out.  Every 
application  of  such  a  cleaner  must  benefit  the  varnLsh  by  feeding 
and  strengthening  its  bod.v.  Such  a  cleaner  is  believed  to  bo  avail- 
able from  the  Beacon  I'aint  &  Varnish  I'reservative  Company, 
i:n.".  Vine  street,  Philadelphia. 


Mr.  CUmient  F.  Strret  has  been  appointed  commercial  engineer  of 
the  Westinghouse  Electric  &  Manufacturing  Company  to  handle 
work  in  connection  with  steam  railroads.  Mr.  Street  is  well  known 
among  railroad  men.  and  is  well  qualified  to  take  charge  of  this 
important  bramh  of  the  Westinghouse  work.  lie  has  had  a  wide 
exporieiue  in  the  railroad  field,  gained  throtigh  connoetioii  with 
many  important  interests,  and  his  selection  by  the  Wostinghou.se 
Electric  &  Manufacturing  Company   is  a  high  comi)liment   to  his 


ability  as  an  engineer.  Mr.  Street's  career  began  in  the  service 
of  tho  Huikoyo  Engine  Works,  of  Salem,  Ohio,  where  he  served  six 
years—  three  years  as  an  apprentice  to  the  machine  trade  and 
three  years  in  the  drafting  room.  Leaving  this  company,  he  be- 
came connected  with  the  Johnston  Company,  of  .Johnstown.  I'a.. 
where  he  spent  two  years  as  chief  draftsman.  The  next  two  years 
were  spent  in  the  engineering  department  of  the  E.  P.  Allis  Com- 
pany. He  resigned  this  pasition  to  assume  one  of  greater  re- 
sponsibility with  the  Chicago.  Milwaukee  &  St.  Paul  Hallway. 
After  four  years  of  service  with  the  latter  compan.v  as  chief 
draftsman  in  the  motive  power  department,  he  entered  tho  journal- 
istic field  on  the  staff  of  the  Railway  Kcvicto,  of  Chicago.  While 
connected  with  the  Review  he  spent  the  years  of  1804  and  189.") 
traveling  around  the  world  as  engineer  of  the  Commission  World's 
Transportation  of  the  Field  Columbian  Museum,  of  Chicago.  Upon 
his  return  he  made  an  exhaustive  report  to  the  commi-xsion  upon 
the  railroad.s  of  North  Africa,  Egypt.  Ceylon.  India,  Burmah.  Siam, 
Java,  Australia  and  Japan,  Upon  retiring  from  thi.s  work  he  be- 
came manager  of  the  railway  department  of  the  Dayton  Malleable 
Iron  Company,  of  Dayton,  Ohio.  His  latest  field  of  activity  has 
been  with  the  Wellman-Seaver-Morgan  Company,  of  Cleveland, 
Ohio,  in  the  capacity  of  manager  of  their  railway  department, 
which  position  ho  has  just  resigned.  Mr.  Street  has  not  only  de- 
voted many  years  to  careful  study  of  the  requirements  of  rail- 
roads, tut  has  thoroughly  familiarized  himself  with  actual  shop 
liractice  as  well.  He  Ls  a  member  of  the  American  Society  of 
Mechanical  Engineers,  the  Western  Railway  Club  and  the  Railway 
blaster  Mochanics*  A.s.sociation. 


The  heating  and  ventilating  of  large,  high  studded  rooms  in  pas- 
soniri>r  terminal  st.-itions  const  it  utis  a  i)r<<blem  in  tho  solution  of 
which  practice  as  applied  in  buildings  imohing  large  audit<jriums, 
nm.v  be  advantagootusly  considered.  A  recent  example  of  ui)-to- 
date  heatinu  an*l  \entilati()n  etpiipiir  nt  is  that  of  the  new  First 
Church  of  Christ,  Scientist,  in  Now  York  City.  This  building  is 
attracting  wide  attention  among  architects  and  engineers  because 
of  the  comiiIetene.s.s  of  its  (i|uipiuent.  It  has  two  KX)  h.p.  boilers, 
each  of  whidi  is  sufficient,  alone,  to  supply  all  the  steam  needed 
in  the  coldest  weather,  and  a  coal  storage  capacity  of  200  tons 
is  provided.  Two  0  ft.  Sturdvant  fans,  driven  by  15  h.p.  C.  and 
C.  motors,  draw  air  from  a  i»oint  ItK)  ft.  above  the  ground,  and, 
after  forcing  it  throuKh  steam  coils  in  5  sections,  deliver  it  to  a 
plenum  chamber  between  the  coiling  of  the  ba.semont  and  the 
main  floor.  Fresh,  warm  air  is  delivered  from  here  through  ducts 
to  registers  at  the  end  of  each  seat  and  in  the  side  aisles.  Hollow 
construction  is  also  applied  to  the  galleries  and  a  uniform  supply 
delivered  through  200  registers.    In  addition  to  this  system,  direct 

radiators  are  |iliice<l  immo<liately  under  tlie  sills  of  all  the  win- 
dows; these  are  for  the  purpose  of  neutralizing  the  cold  down 
draft  which  wotild  otherwise  come  from  the  windows.  Two  large 
ornamental  exhaust  registers  are  placed  in  the  ceiling  of  the  audi- 
torium, through  which  a  C  ft.  Blackman  exhaust  fan  draws  air 
for  discharge  above  the  roof.  The  space  between  the  arched  ceil- 
ing and  the  roof  serves  as  an  exhaust  duct.  With  the.se  facilities 
the  entire  volume  of  air  is  change<l  four  times  every  hoUf.  The 
upper  floors  are  warmed  and  ventilated  in  the  same  waj',  but  the 
primary  coils  for  direct  radiators  are  supplemented  in  some  cases 
by  superheaters  at  the  ba.ses  of  the  flues  which  conduct  the  air 
•  to  the  remote  parts  of  the  building.  All  of  the  controlling  dampers 
are  operated  by  chains  leading  to  the  engine  room.  Direct  radia- 
tion is  used  in  vestibules,  stair  and  p.a.ssage  ways.  A  Johnson 
thermostatic  sj-stem  controls  tho  temperature.  The  engine  room 
is  provided  with  two  Worthington  steam  i»umps.  a  self-acting  house 
ptnnp,  two  Loomls-Manning  fillers,  threi'  pumps  for  the  drainage 
sumps,  an  Otis  hydraulic  ash  hoist,  switchboard  and  a  workshop 
with  a  lathe  and  facilities  for  machinery  repairs.  Three  electric 
elevators  were  furnished  by  the  Marine  Engine  «&  Machine  Com- 
pany. Each  20-pa.ssenger  elevator  is  driven  by  a  35  h.p.  Crocker- 
Wlieeler  motor  and  a  small  0  passenger  elevator  at  the  96th 
street  entrance  is  driven  by  a  25  h.p.  motor  of  the  same  type,  the 
elevator  speed  being  300  ft.  per  minute.  A  Sturtevant  fan,  driven 
by  a  General  Electric  motor  through  a  regulating  rheostat,  sup- 
plies air  for  the  organ.  All  the  electric  power  is  taken  from  the 
Edison  mains. 


Wanted. — Position  by  a  technical  school  graduate  2,9.  years  old. 
Tliree  years'  experience  as  draft.sman  on  two  railroads  and  a  loco- 
motive company.  Three  jears'  exi)orience  as  machinist  and  engine 
hou.se  foreman.  Address.  "T,"  caiv  editor  .Smkhkan  Engineer, 
140  Nassau  street.  New  York. 


December,  1904. 
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ANGUS  LOCOMOTIVE  AND  CAR   SHOPS,  MONTREAL 


may  easily  be  increased  to  maintain  700  locomotives  and  build 
100  new  ones  per  year.  The  gray  iron  foundry  has  a  capacity 
of  75  tons  and  the  car  wheel  foundry  300  chilled  cast-iron 
wheels  per  day.  These  and  new  shops  nearly  completed  rt 
Winnipeg,  Manitoba,  of  about  one-tliird  of  this  capacity,  will 


Canadian  Pacific  Railway. 


I. 


general  arrangement. 


This  is  the  largest  railroad  shop  plant  ever  built  and  put 
into  service  at  one  time.  It  is  interesting,  because  it  involved 
a  problem  ojf.  combining  construction  as  well  as  repairs  of  a 
large  number  of  locomotives  and  cars,  and  the  broad-mindfed 
and  liberal  plan  of  the  works  is  exceedingly  creditable  to  the 
road  and  to  the  engineers  in  charge.  The  plan  and  the  con- 
struction should  be  carefully  studied  by  those  who  have  to  'io 
with  the  construction  or  operation  of  railroad  shops.  It  is 
an  engineer's  plant  on  a  magnificent  scale,  combining  an  ex- 
cellent arrangement  of  well-constructed  buildings,  liberal  pro- 
vision for  100  per  cent,  extension  of  every  building  and  un- 
precedented facilities  for  the  storage  and  movement  of  ma- 
terial. There  is  no  more  interesting  and  instructive  shop  in- 
stallation on  the  American  continent. 

Angus  shops,  situated  within  the  city  limits  of  Montreal, 
will  provide  for  the  maintenance  of  about  500  locomotives  for 
the  E^astern  lines,  the  heavy  repairs  of  from  5  to  10  per  month 
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for  the  WesLeru  liues,  Uie  building  o£  50  new  locomotives  per 
J  ear,  ihe  construction  of  about  30  freight  cars  per  day,  and 
of  lUU  passenger  equipment  cars  per  year.  The  capacity 
put  this  road  in  an  excellent  position  with  respect  to  shop 
facilities. 

The  plant  iracL  covers  200  acres.  There  are  20  acres  of 
roofs  and  I!8  miles  of  standard  gauge  tracks  in  the  yards.  Of 
these  (i  miles  are  inside  of  the  buildings.  There  are  over  20 
buildings,  the  largest  being  the  locomotive  shop,  1(32  by  1,100 
ft.,  with  the  other  buildings  iu  proportion. 

A  7y-ft.  ■"midway,"  served  by  a  10-ton  electric  traveling 
crane,  forms  the  main  channel  of  ihe  plant.  About  this  the 
various  buildings  are  arranged  with  a  view  of  the  relative 
importance  of  the  transportation  of  material  to  each,  con- 
sidering both  the  volume  and  weight.  In  general,  the  loco- 
motive material  goes  south  and  car  material  north,  or  directly 
across  the  midway.  There  should  be  no  doubling  of  material 
on  its  previous  tracks. 

The  locomotive  group  is  at  the  south  end  of  the  midway. 
At  one  corner  is  the  locomotive  shop,  comprising  the  erecting, 
machine,  tender,  boiler  and  smaller  departments  in  one  build- 
ing, the  arrangement  of  which  will  be  carefully  presented  later. 
This  shop  lakes  material  from  the  storehouse,  blacksmith  shop 
and  foundry.  It  has  all  other  contributing  departments  un- 
der its  own  roof.  Opposite  is  the  storehouse,  built  in  throe 
sections,  one  for  locomotive  parts  and  supplies  at  the  midway 
end,  the  center  is  for  general  stores  for  all  parts  of  the  line 
and  the  east  end  provides  for  the  car  shops  and  other  stores 
which  are  easily  transported.  Next  to  the  locomotive  shop 
is  the  gray  iron  foundry,  with  its  out-of-door,  overhead  travul- 
iug  crane  delivering  material  from  the  stock  piles  to  the 
charging  platform  on  one  end  a.i>t  liuisned  castings  to  the 
midway  crane  on  the  other.  This  building  was  placed  close  to 
the  locomotive  shop,  because  of  the  weight  of  the  castings 
going  to  that  department.  Opposite  the  gray  iron  foundry 
is  the  blacksmith  shop,  with  two  wings  in  L  shape,  in  order  to 
separate  the  locomotive  and  car  department  deliveries  without 
making  the  building  too  long.  This  shop  is  admirably  locattjl 
to  deliver  a  large  amount  of  car  material  to  the  truck  and 
car  machine  shops  opposite  and  to  the  locqmotive  shop.  The 
pattern  shop  and  fireproof  pattern  storage  are  near  the  foun- 
dry. The  car  machine  shop  is  located  with  reference  to  the 
car  wing  of  the  blacksmith  shop,  and  it  is  also  near  the 
foundry.  The  truck  shop  takes  material  from  the  car  ma- 
chine and  blacksmith  shops,  and  passes  it  on  in  the  form  cf 
finished  trucks  to  the  freight  car  shop.  While  the  passenger 
car  shops  take  material  from  the  car  machine  shops,  it  is  not 
in  sufficient  volume  to  necessitate  a  nearer  location.  To  build 
uO  freight  cars  per  day  material  must  be  received  in  volume 
from  its  sources  of  supply,  mainly  the  truck  shop  and  planing 
mill.  Because  of  the  volume  of  wheel  movement  the  wheol 
foundry  was  placed  back  of  the  truck  shop,  and  far  enoug^i 
away  for  a  large  storage  capacity  for  finished  wheels.  These 
pass  through  the  truck  shop,  coming  out  in  the  finished  trucks 
on  the  midway. 

As  the  freight  car  shop  is  an  assembling  plant  for  large 
volumes  of  material;  it  was  given  most  careful  attention  in 
order  to  secure  delivery  in  as  direct  lines  as  possible.  Fin- 
ished lumber  passes  directly  across  the  midway  from  the 
planing  mill,  with  room  for  storage  between  the  mill  and  the 
midway.  A  small  transfer  table  facilitates  the  delivery.  This 
space  may  be  roofed  over  later,  because  of  the  heavy  snowfall 
at  this  latitude.  Straight-line  movement  is  further  conserv-^d 
from  the  luml)Pr  storage  to  the  mill,  and  the  mill  was  made 
»asily  accessible  from  the  passenger  car  shops.  Because  of  the 
relatively  smaller  volume  of  material  going  into  passenger 
cars,  this  movement  does  not  need  to  be  as  direct  and  short 
as  in  the  case  of  the  freight  car  shop.  Long  material  for  pas- 
senger cars  backs  out  of  the  mill  for  transfer  over  the  con- 
necting tracks,  while  short  material  comes  from  the  side  of  the 
mill,  near  the  west  end.  thus  following  straight  lines  through 
the  machines  of  the  mill. 
With  most  of  the  power  distribution  on  an  alternating  cu;*- 


reut  basis,  the  power  house  was  not  placed  at  the  center  of 
the  plant.  It  was  more  important  to  put  it  near  the  mill  and 
cabinet  shop,  because  about  18  tons  of  coal  per  day  are  saveif 
by  the  use  of  shavings  from  these  buildings.  The  shavinj^s 
exhaust  system  is  the  most  complete  ever  put  into  a  railroad 
shop  plant,  for  which  credit  is  due  the  Sturtevant  people  as 
well  as  the  engineers  of  the  road.  Aside  from  the  use  of  the 
shavings,  the  mill  requires  more  power  than  any  department 
except  the  locomotive  shop,  which  added  a  reason  for  this 
location  of  the  power  house. 

Whereas  freight  car  construction  divides  into  about  90  per 
cent,  of  material  to  10  per  cent,  of  labor,  that  of  passenger 
cars  is  in  reverse  proportion.  A  car  remains  but  one  day  in 
the  former  and  perhaps  three  months  in  the  latter,  if  it  is  a 
sleeper  or  a  diner.  These  facts  led  to  the  location  of  the  pas- 
senger car  shops  in  positions  of  general  convenience.  Two 
long  shops,  with  a  transfer  table  between  them,  provide  for 
all  the  passenger  car  work  except  that  done  in  the  cabinet 
shop,  which,  by  the  way,  is  the  only  building  about  the  plant 
which  is  evidently  too  small.  Space  between  the  transfer 
table  and  the  shops  on  either  side  provides  for  the  storage  of 
trucks  on  the  north  side  and  for  passenger  cars  outside  the 
building  on  the  south  side.  Light  repairs  may  be  made  to 
coaches  on  these  tracks.  A  yard  for  the  storage  of  coaches  Is 
located  south  of  the  passenger  car  shops. 

A  shop  for  making  frogs,  switches  and  switch  stands  for  the 
entire  road  is  independently  located  west  of  the  midway.  This 
building  receives  some  material  from  the  blacksmith  shop,  but 
not  in  large  volume. 

The  buildings  were  concentrated  where  they  were  wanted 
with  reference  to  each  other  in  a  track  plan  which  combines 
longitudinal  and  transverse  tracks,  the  midway  serving  as  a 
long  transfer  table,  with  tracks  on  the  ground  as  well  as  a 
lO-ton  overhead  crane.  This  is  very  nicely  worked  out.  A 
system  of  scrap  bins,  sheds  and  racks  completes  the  plan.  The 
open  scrap  bins  are  on  an  elevated  platform,  with  the  shears 
and  scales  housed  in  the  center.  It  is  likely  that  the  bins 
will  be  roofed  over  later.  This  department  is  provided  for  the 
sale  of.  scrap  material  exclusively. 

A  novel  arrangement  of  platform  scales  will  be  put  in  later. 
This  consists  of  a  GO-ton  scale  15  ft,  long  and  a  lOO-ton  scale 
GO  ft,  long  on  the  same  track,  with  a  space  of  one  foot  between 
them.  On  these  scales  the  heaviest  locomotive  or  the  longest 
car  may  be  weighed. 

The  construction  of  the  shops  began  about  two  years  ago, 
and  they  were  put  into  service  last  August  with  the  principal 
departments  turning  out  a  normal  output  from  the  first. 

The  plans  and  construction  were  carried  out  under  the 
direction  of  Mr,  E.  H,  McHenry,  formerly  chief  engineer  of  the 
road,  and  Mr.  Henry  Goldmark,  engineer  of  shop  construction. 
Mr.  Max  Toltz  served  as  consulting  engineer  for  the  equipment, 
and  Mr.  G.  B.  Mitchell  as  resident  engineer  of  construction 
and  installation. 

The  next  article  will  show  features  of  the  buildings. 


GAS  ENGINE  REGULATION. 


In  conclusion,  the  points  brought  out  in  this  paper  may  be 
summed  up  somewhat  as  follows:  Regulation  of  angular  ve- 
locity through  any  one  complete  cycle  of  operations  can  be 
adjusted  in  gas  engines  to  as  small  limits  with  as  great  cer- 
tainty as  in  steam  engines,  but  the  problem  requires  possibly 
a  more  experienced  man  and  greater  care  in  application  for 
it  involves  more  variables.  The  results,  however,  can  be  made 
as  good  as  for  steam  if  not  better.  Regulation  of  speed,  or 
constancy  of  revolutions  per  minute,  is  a  thing  which  calls  for 
a  method  of  governing  first  and  afterwards  the  application  of 
well  known  principles  already  developed  for  steam  work.  The 
actual  design  of  the  governor  mechanism  to  produce  effects  on 
mean  effort  quickly  and  certainly  is  not  an  easy  thing,  and 
there  is  a  wide  field  here  for  both  the  inventor  and  the  de- 
signer which  the  author  feels  is  not  yet  filled — Dr.  C.  E.  Lucke, 
before  New  York  Railroad  Club. 
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ECONOMICAL  TRAIN  OPERATION. 


BY  G.    R.    IIEXUEHSON. 


rather  more  complicated  than  before.  The  different  combina- 
tions of  loads  and  speeds  which  we  shall  now  study  are  shown 
below: 


PART  III. 


X<x 


(Cost  of  Operation-  Continued.) 


1. 

2. 
3. 

4. 
5. 


Gross  weight. 
Tons. 
2,000 
1,950 
2,000 
2,000 
1.950 


Speed  downhill, 
m.  p.  h. 
25 
25 
25 
25 
25 


We  have  so  far  examined  the  effect  of  a  continual  rise  and 
also  the  crossing  of  a  summit  but  in  many  parts  of  the  coun- 
try we  have  simply  an  undulating  profile.  Let  us  now  con- 
sidpv  a  division  150  miles  long  as  before,  with  both  terminals 
at  the  same  elevation  and  the  track  an  average  level,  except 
in  three  places,  where  we  will  suppose  that  there  are  up  and 
down  grades  ten  miles  long  each,  the  incline  in  all  cases  being 
26  ft.  per  mile,  or  one-half  of  1  per  cent.  "We  shall  therefore 
have,  in  a  trip  over  the  division,  30  miles  of  up  grade,  30  milss 
of  down  grade,  and  90  miles  of  approximately  level  track.  It  is 
probable  that  on  this  section  a  lighter  locomotive  will  be  In 
use,  somewhat  as  per  the  following  specification: 

TEN-WHEEL  LOCOMOTIVE. 

Theoretical  tractive  force...     37,500  lbs. 

Available    tractive    force 30.000  lbs. 

Diameter  of  drivers 68  Ins. 

Area  of  grate 37  sq.  ft. 

Weight  of   engine   and  tender..    130  tons 

This  will  necessitate  constructing 
a  new  diagram  for  determining  the 
coal  burned  at  various  speeds  and 
with  different  loads.  This  has  been 
done  in  Fig.  2.  The  maximum  rate 
per  hour  will  be  37  X  200  =  say 
7.500  lbs.  of  coal  per  hour.  The  dot- 
ted lines  show  the  consumption  per 
mile,  as  before.  The  rising  grades 
being  so  short,  there  will  be  no 
good  object  attained  by  loading  the 
engine  so  that  a  high  speed  can  be 
maintained  on  these  portions,  as  all 
the  speed  desired  can  be  made  on 
the    down    grades    and    the   levels. 

At  5  miles  an  hour,  the  gross  load 

30.000 

on   these    grades   would   be  

10+5 
=  2,000   tons,  and   at  10  miles  an 

30,000 
hour  =  1,950   tons,   or  ihe 


,  Speed 

on  level, 
m.  p.  h. 
10 
10 
16 
25 
25 

Lines  2  and   3 


Speed  uphill. 

m.   p.  h. 

5 

10 

5 

5 

10 

We  will  construct  Table  C  on  this  basis 
give  the  gross  and  net  weight,  respectively,  as  per  the  differ- 
ent schedules,  and  these  values,  multiplied  by  150  (the  length 
of  the  division  in  miles)   give  the  ton  mileage  of  the  trip. 

The  time  between  terminals  is  figurc<l  as  follows: 

SCHEDULE  1. 

30  miles  uphill  at  .*>  miles  per  hour,  require •;  hour-> 

30  miles  downhill  at  25  miles  per  hour  require 12  hours 

90  miles  on  level  at  10  miles  per  boar  require... 0.0  hours 

Add  20  per  cent,  for  delays,  etc.  . .  4...-.:.><.. .  .i^»^<. 3.3  hours 

Total    time    between    terminals 19-5  hours 

150 

The  average  speed  is    therefore  =  7.7  miles  per  hour. 

19.6 


10000 


5000 


FIG. 


2. — COAL    CONSUM 


75  100 

PTION'     OF     lO-W'HEEL     LOCOMOTI\'E     (130 


AO  Miles  Per  Hour. 
200  Rftvs.Rar  Mino+*. 

TONS    WEIGHT). 


10+5J4 


TABLE  C. 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
1.*?. 
14. 
1.5. 
Ifi. 
17. 


Schedule    of  trip ••  •  :■.•,' 

Weight  of  train,  gross  tons ,i*,..^. 

Weight  of  train,  net  tons 

Ton  miles  per  trip,  back  of  tender 

Time    between    terminals,    including    layouts 

Average    fpeed   between   terminals,    miles   per   hour 

Coal  burned,  as  calculated 

Coal  burned  per  trip,  lbs 

Cost   of  coal   per  trip,   at   $2    a   ton 

Locomotive  supplies  per  trip,  at  \\k  cents  per  mile 

Train  supplies  per  trip,  at  1%   cents  per  mile 

Repairs  to  locomotive  at  8  cents  per   1,000   ton    miles..,. 
Repairs  to  cars  at  15   cents   per    1,000    ton    miles.  ..  ..iv. 

Pay   of  enginemen,   per  schedule ....,,..,..  i...> 

Pay   of  trainmen,    per   schedule ■)■ . '»..- ... «  . .  ^ . 

Roundhouse  labor  at  $2  a  trip '  V  '  '  ' 

Interest  on  locomotive  and  caboose  at  8%  cents  per  nour. 


1 

2,000 

1.870 

280,000 

19.5  hra. 

7.7 

-      25,800 

$25.80 

2.25 

2.25 

22.40 

42.00 

13.65 

15.70 

2.00 

208 


2 
1,950 
1,820 

273.000 
15.8  hrs. 
9.5 

28,350 

$28.35 

2.25 

2.25 

21.84 

40.95 

11.20 

12.72 

2.00 

1.77 


18.  Total  cost  of  trip,  charges  9  to   17. 

19.  Cost  per,  1,000  ton  miles  hauled 

20.  Ton  miles  hauled  per  month 

21 .  Lbs.  coal   per  100  ton  miles, 


$128.13 

.45 

8,228.000 

9.2 


$123.33 

.45 

9.450,000 

10.4 


3 

2.000 

1,870 

280.000 

15.8  hrs. 

9.5 

26,2.50 

$26.25 

2.25 

225 

22.40 

42.00 

11.20 

12.72 

2.00 

1.77 

$122.84 

.44 

9.700,000 

9.4 


4 

2,000 

1,870 

280,000 

13.0  hrs. 

11.5 

34,800 

$34.80 

2.25 

2.25 

22.40 

42.00 

10.50 

12.08 

2.00 

1.53 

$129.81 

.46M! 

11.200.000 

124 


5 

1.950 

1,820 

273.000 

9.4  hr.<. 

16.0 

ae'.goo 

$36.90 

2.25 

2.25 

21.84 

40.95 

10.50 

12.08 

2.00 

1.22 

$129.99 

.47  H- 

13.650,000 

13  5 


net  loading  back  of  tender  would  be  2,000  —  130  =  1,870 
tons,  and  1,950—130  =  1,820  tons.  In  Fig.  2  the  broken  lines 
give  the  resistance  of  1,900,  1,950  and  2,000  tons  gross  on  a 
level,  and  also  on  a  Vi  Per  cent,  rising  gradient,  and  ihe 
combinations  of  load  and  speed,  taken  in  connection  with 
the  dotted  lines,  will  give  the  corresponding  coal  consump- 
tion per  mile,  under  the  conditions  considered.  As  before, 
we  will  assume  that  no  coal  is  used  while  running  down 
hill. 

We  arc  now   ready  to  construct  a  tabulated  statement  as 
previously  for  a  rariety  of  schedules,  but  the  calculation  will  be 


The  remaining  .schedules  aVe  figured  in  the  same  manner  and 
are  given  on  lines  5  and  6. 

The  coal  consjimption  is  figured  in  a  similar  manner  to 
the  time,  as  follows: 


SCHEDULE   1. 


Lbs. 

15.000 


.'.0  miles  uphill,  2,000  tons,  at  5  m.  p.  h..  500  lbs.  per  mile. . 

30  miles  downhill,  2,ttO0  ton-,  at  25  m.  p.  h 

90  miles  on  level.  2.000  tons,  at  10  m.  p.  b..  120  lbs.  per  ml!«. .   lO.SOO 


Total  coal  for  trip, . . . 


25,«» 
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SCIIEDUI^    2. 

Lbs. 

Oo  miles  uphill,  l.'.tno  tons,   at  10  ni.p.h.,   600   lbs.,    per  mile...    18,000 
UO  miles  on  levpl,  1.050  tons,  iit  10  m.p.h.,  115  lbs.  per  mile 10,350 

Total   coal   for  trip 28,350 

SCHEDULE    3. 

Lbs. 

.".«»  miles  uphill,  li.otKt  tons,  at  3  m.p.h.,  500  II*.   per  mile 15,000 

DO  miles  oil   level,   2,<m»o  tons,  at  15  m.p.h.,   125  lbs.  per  mile...    11,250 

Total  coal    for  trip 26.250 

SCHEDULE    1. 

Lbs. 

;!<!  miles  uphill,  :i,(Min  ions,  at  5  m.p.h.,  500  lbs.   per  mile 15,000 

t>o  miles  on  level,  2,'>ou  tons,  at  25  m.p.h..  220  lbs.  per  mile. .  .  .    19,800 

Total  coal  for  trip 34,800 

SCHEDULE   5. 

Lbs. 

:;o  miles  uphill.  1,950  ton-,  at  10  m.p.h.,  600  lbs.   per  mile 18,000 

yo  miles  on  level,  1,950  tons,  at  25  m.p.h.,  210   lbs.  per  mile.  .  .  .    18,900 

Total   coal   for  trip 36,900 

Lines  8  and  9  show  the  amount,  and  cost  of  coal  burned 
per  trip.  The  other  engine  supplies  and  the  train  supplies 
are  the  same  as  in  the  previous  cases,  viz.,  1.5  cents  per 
mile,  and  are  set  down  on  lines  10  and  11. 

Repairs  are  figured  as  before:  8  cents  per  1,000  ton  miles 
for  locomotive  and  1-5  cents  for  cars.  Line  14,  pay  of  engi- 
neers, is  figured  at  70  cents  an  hour  for  Schedule  1;   at  150 


miles  and  1  hour  overtime  for  Schedules  2  and  3,  as  the  time 
was  0.8  over  the  time  needed  at  10  miles  an  hour.  For  Sched- 
ules 4  and  5  the  150  miles  alone  have  to  be  paid  for,  as  the 
average  speed  exceeds  10  miles  an  hour.  For  line  15,  pay  of 
trainmen,  the  same  explanation  holds  good,  except  that  ac- 
cording to  the  schedule  of  pay,  numbers  2  and  3  are  figured 
at  80.5  cents  per  hour  for  15.8  hours.  Roundhouse  labor  is 
still  considered  at  |2  per  turn  or  trip,  as  shown  on  line  16. 
As  the  10-wheel  engine  will  cost  about  15  per  cent,  less  than 
the  heavier  consolidation,  interest  will  be  charged  at  814 
cents  per  hour,  instead  of  10  cents,  as  before,  and  5  hours 
will  be  added  to  each  value  of  line  5  in  order  to  compute  this 
charge.  Thus,  for  Schedule  1,  time  between  terminals  is  as- 
sumed at  19  5  houfs,  and,  with  time  used  in  turning,  makes 
?4.5  hours  to  a  trip,  and  24.5  X  .085  =  2.08  per  trip;  the  other 
schedules  being  computed  in  the  same  manner. 

In  line  18  we  have  the  total  cost  of  one  trip,  and  it  will  be 
seen  that  there  is  little  difference  between  the  various  sched- 
ules, although  there  is  a  great  difference  in  the  amount  of 
work  done  during  the  month  by  the  locomotive.  Schedule  5 
handling  over  50  per  cent,  more  traffic  than  Schedule  1,  with 
a  small  increase  in  cost  per  ton  mile. 

(.To  be  concluded.) 


FREIGHT  LOCOMOTIVES  WITH  SUPERHEATERS 

2-8-0  TYPE. 


The  C.vxadian  P.\cific  R.vilway. 


Recently  the  Canadian  Pacific  Railway  ordered  ten  2 — 8 — 0 
freight  locomotives  from  the  Canadian  Locomotive  Company 
of  Kingston,  with  Schmidt  fire  tube  superheaters,  eleven  from 
the  Locomotive  &  Machine  Company  of  Montreal,  ten  of  which 
had  Schmidt  fire  tube  superheaters  and  one  of  the  Cole  type; 
also  twenty  locomotives  were  ordered  from  the  American  Loco- 
motive Company  with  Cole  superheaters.  These  were  all 
built  from  the  same  drawings,  and  the  order  of  twenty  has 
been  completed  by  the  American  Locomotive  Company  at  the 


(Aml-kican  E.voineeb,  January,  1904,  page  12).  The  frames 
are  braced  diagonally  by  means  of  a  steel  casting  at  the  rear 
I^edestals  of  the  forward  drivers.  They  are  braced  again  by 
a  substantial  casting  at  the  front  end  of  the  mud  ring.  Among 
other  good  details  are  double  suspension  of  the  links,  very 
long  rocker  boxes,  three-point  suspension  leading  trucks,  lib- 
eral tube  spacing  with  tubes  at  2%-in.  centers  at  both  ends. 
The  circulation  is  also  assisted  by  ample  water  spacing  around 
the  firebox.  These  locomotives  have  grates  sloping  towards 
the  center  to  give  as  deep  a  throat  as  possible  within  the 
available  limits.  Outside  piston  valves  are  used  in  connection 
with  double-bar  frames,  which,  while  slightly  increasing  the 
weight,  will,  it  is  hoped,  tend  to  reduce  the  breakage  of 
frames.     The   pedestal   binders   are   exceedingly   heavy,    with 


FREIGHT    LOCOMOTIVES   WITH    SCHENECTADY    SUPERHEATERS— CANADIAN  PACIFIC   RAILWAY. 
II.  II.  Vai  t.HAN.  Superintendent  of  Motive  Poiccr.  Amkkica.x  Loco-motivk  Co.mi'a.ny.  Schk-nkct-vdv  Wokks,  Buildem. 


Schenectady  Works,  the  first  engine  being  comi)leted  thirty 
days  after  the  date  of  placing  the  order.  Tlirough  the 
<ourtesy  of  Mr.  H.  H.  Vaughan,  superintentlcnt  of  motive 
power  of  the  Canadian  Pa»ific  Railway,  illu.strations  of  these 
engiufs  are  presented.  The  drawings  were  prepared  at 
Schenectady  under  the  direction  of  Mr.  Vaughan.  and  the 
execution  of  this  order  in  so  short  a  time  is  in  itself  a  re- 
markable achievement,  which  is  referred  to  elsewhere  in  this 
issue. 

This  is  an  able  freight  locomotive  of  not  excessive  weight, 
with  the  boiler  capacity  augmented  by4he  superheater.  Apart 
from  this  it  involves  no  experimental  feature  whatever.  The 
reader  will  be  reminded  in  this  description  of  the  Class  C 
design    of    the    Lake    Shore   &    Michigan    Southern    Railway 


lugs  21/4  ins.  deep.  While  ample  heating  surface  is  pro- 
vidv?d.  no  attempt  was  made  to  increase  it  at  the  expense  of 
(inulation  about  the  firebox  and  among  the  tubes,  or  by  an 
excessive  height  of  the  crown  sheet.  In  general,  more  weight 
has  been  allotted  to  the  machinery  of  this  engine  than  is  usual, 
and  a  high  factor  of  adhesion  (4.3)  has  been  employed  in  an 
endeavor  to  obtain  an  engine  which  should  be  as  free  as 
poFsible  from  failures  and  breakdowns  rather  than  one  of  the 
utmost  capacity  for  its  weight.  The  tender  is  designed  to 
bring  all  of  the  coal  to  the  fireman,  with  the  sides  of  the 
greatest  permissible  height  and  fitted  with  iron  coal  gales. 
The  center  sills  are  heavy  13-in.  channels  and  the  side  sills 
standard  10-in.  channels.  The  draft  castings  are  of  cast 
steel,  with  Sessions-Stautlard  friction  draft  gear  at  the  rear  end. 
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THE     SUl'EBUEATKB. 

The  chief  feature  of  interest  about  this  engine  is  the  super- 
heater; not  because  of  its  absolute  novelty,  but  because  it 
marks  the  first  extensive  use  of  the  principle  on  the  American 
tnjntinent. 

The  superheater  was  first  introduced  on  the  Canadian  Pa- 
cific about  three  years  ago,  when  Mr.  R.  Atkinson,  then  me- 


1^  TuU%  U>\ie  lieiit  mihk  tuliei-IoM*  to  topof> 
Slltie  tliHr  whole  ]»*iigt}i 


'''•:^?A 


CONSTBICTIOX    OF   THE    ScHENECTAUY    Sui'EBHEATEK. 


tion  and  showed  a  decided  and  even  remarkable  fuel  economy 
over  both  simple  and  compound  engin<  s  of  similar  capacity  in 
both  freight  and  passenger  service. 

About  a  year  ago  engine  No.  1,000  of  the  4 — 6 — 0  type,  a  com- 
pound and  one  of  a  class  of  40  freight  engines,  was  built  weigh- 
ing 172,000  lbs.  At  the  same  time  engine  No.  1,300,  of  another 
and  heavier  class,  of  40    4 — 6 — 0  compound   freight  engines, 

was  built,  weighing  190,000  lbs. 
These  were  equipped  with 
Schmidt  fire  tube  superheaters. 
The  first  of  the.se  was  built  by 
Neilson,  Reid  &  Company  of 
Glasgow,  the  second  by  the 
American  Locomotive  Company 
at  Schenectady.  These  two  en- 
gines have  also  given  good  satis- 
faction and  a  statement  showing 
their  fuel  consumption  com- 
pared with  engines  of  the  same 
class  not  fitted  with  superheat- 
ers is  shown  in  the  accompany- 
ing table.  This  is  not  compiled 
from  tests,  but  is  made  up  from 
the  operating  fuel  records  of  the 
road,  which  accounts  for  the 
variation  of  economy  during  the 
various  periods.  The  economy 
shown  by  the  superheater  is  so 
well  defined  that  there  is  no 
question  of  its  effective  and  sub- 
stantial saving. 

When  the  question  of  pur- 
chasing more  locomotives  arose 
last  Spring  it  was  felt  that  the 
results  so  far  obtained  were  suffi- 
ciently definite  to  warrant  the 
application  of  the  superheater 
on  a  larger  scale  and  that  only 
by  doing  this  could  this  device 
be  given  a  sufficiently  thorough 
and  practical  test  to  develop 
any  defects  which  might  occur 
were  it  in  use  on  a  considerable 
number  of  engines  in  regu- 
lar service.  If  applied  in  a  few  isolated  cases  the  engines 
would  perhaps  receive  spe<-ial  attention  from  enginemen  and 
roundhouse  forces,  even  though  such  treatment  was  not  in- 
tended by  the  management. 

\H  Hole  drillifJ  on  verlic.tl  rentier  liof  ai  to|i  afier 
,  biinhin^  i»  |iUi-«il  in  I'yiioiirr 


CrhlKet.  turned    ^3^  katiAller  <iia.* 
OD  oiitniiii!  Ihaa  rrot  of  buihing 
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5.VI»'; wf'cii  jioriH' 


Sections  or  the  Piston  Valve  and  Vai.ve  Bukhinos. 


chanical  superintendent,  applied  a  Schmidt  smokebox  super- 
heater to  an  18  X  24,  4 — 6 — 0  freight  engine.  No.  548.  During 
the  succeeding  two  years  this  engine  gave  complete  satisfac- 


The  decision  between  the  use  of  compound  and  simple  en- 
gines was  more  difficult.  It  will  be  noted  that  taking  the  aver- 
age economy  of  No.  548  over  corresponding  engines,  at  30  per 
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cent,  and  the  economy  of  No.  1000  and  No.  1300  over  corres- 
ponding compound  engines,  at  from  15  to  20  per  cent.,  the  difr 
ference  in  this  relative  economy  was  about  that  which  would 
be  expected  over  a  compound  freight  and  simple  engine.  In 
other  words  the  superheater  engines,  whether  compound  or 
simple,  show  about  the  same  percentage  of  economy  over  an 
ordinary  simple  engine.  This  is  in  accord  with  the  conclusions 
of  Herr  Garbe  of  the  Prussian  State  Railways,  who  has  been 
an  extensive  user  of  superheated  steam  in  locomotives  and 
claims  that  the  difference  in  economy  obtained  by  the  com- 
pound engines  using  superheated  steam  is  so  small  (not  ex- 
ceeding as  a  rule  5  per  cent.)  that  it  does  not  compensate  for 
the  increased  complication  involved.  In  view  of  these  con- 
siderations it  was  decided  that  the  class  of  engines  to  be  built, 
in  the  new  order  for  41  engines,  should  be  simple  superheaters. 
The  cost  of  repairs,  as  shown  in  the  statement,  is  not  of 
very  great  value,  as  it  does  not  of  necessity  represent  the 
relative  cost  of  maintaining  engines  using  superheated  or  sat- 
urated steam,  since  the  majority  of  reports  received  were  not 
dependent  upon  that  detail.  In  addition  these  reports  do  not 
simply  represent  maintenance  charges,  but  include  more  or 
less  shop  repairs.  Mr.  Vaughan,  however,  states  that  the  ex- 
perience thus  far  gained  would  appear  to  show  that  the  super- 
heater engines  will  probably  cost  less  for  repairs  than  the 
others.  Engine  No.  548,  which  has  just  passed  through  the 
shops  after  making  75,000  miles,  was  in  excellent  condition  and 
the  piston  valves  were  put  back  without  requiring  renewal'  of 


curred  between  these  tubes  and  the  header  in  the  front  end, 
it  was  found  that  although  the  engine  still  steamed  suffi- 
ciently well  to  handle  its  train,  the  leakage  was  easily  de- 
tected, showing  that  in  service  leaks  may  be  easily  detected  by 
water  test.  While  these  engines  have  been  working  in  good 
water  districts  it  is  not  believed  that  the  large  tubes  contain- 

SUPERHEATER    FREIGHT    LOCOMOTIVES,    2-8-0    TYPE. 
Canadian  Pacuic  Railway. 

Weight    in    working    order 190,000    lbs. 

Weight    in    drivers    ., . . ,  .^..  .  . . . .  .y 164,000    lbs. 

Weight  engine  and  tender   .....;.•  ..'..^•^^„»,,.v* 315,700   lbs. 

W'heel  base,  driving -vii  •.•►--*..'»  ••-^•••^  •••-.•  15  ft.   10  Ins. 

Wheel  base,  rigid *;.,,»rV.,>'.viMi  ;,i;*i»  .  .i*  .. .  .  15  ft.   10  Ins. 

Wheel    base,    total .'. .  .;\i  i  ....';.*,*-.. . .  .24    ft.   4^    Ins. 

Wheel  ba.-^e,  engine  and  tender. .  .>.^i..«,.\.i..». 53  ft.   3^    Ins. 

Tractive   Power    

Heating  surface  tubes  .  .. 
Heating  surface  firebox.. 
Heating    surface,    total... 

Grate    Area 

Cylinders , 

Driving  wheels,  diameter' 
Driving  wheels,  centers.. 
Driving  journals,  maln.^ 
Driving  journals,  others. 
Truck  journals 
Boiler,  extended 
Boiler,   pressure 


>■•  •*•• ..'" 


•*»'•■• 


...36,800    lbs. 
2,493.7    sq.    ft. 

•  •.*.••'•:*: »^«(»V i-*,*'*'*  *V'»-*  •♦  •  •  ■  .  Xoo-0    8<J.    it. 

•  •  >  •-.'«;«^^  *  •  <r#^M'«.*J*  (.'.iK^'tt'a'f  .■  i>,\>0«7< T        8Q.        It. 

•  •  jB  '•'•'•  "v.*  a.*  «  V  * '•^'w. ,•»«'»'•. •  •    •    •  ^O.O         *^l-         I^" 

i  •^v-«>,*  •'•'«-•  .-v*^*  •»*-•'  •.)»-•  '21    by    28    ins. 

V.a^  •'•,•'«  «>*j|  •*'••  ■•9;V:<t,V-**  ««  *  •■•••■   »  *}  t        1D8. 

.*-'*.'•  •-«  •  •-•  iik'^'n «%'«-.»i».««'a  ■  •  •  ■  ■  •  ■ .  ■  .DX   Ins. 
;;;,>.•  .- * ,  J  .  V • .  .  .  9 »4     by    12    Ins. 

. #'4'* .Ik. •.''•'*-•  V •'•<**'*.-. ;i^■.^*.«'V ^  •*.' .  *  *^  t)y   XI   Ins. 
..........  .'r ■*;■', m  ...>'.<"«>.•«'• wagon  top 

•  .....•>..  ...'.  .-.'..'V  *■ ..  w  .-■*''^.  V  «  ««  ......  ■  ^UO     IDS. 

Boiler,    diameter  outside   first    ring.................. 70%    ins. 

Boiler,    height  of  center  above   rail 110^4    ins. 

Fuel , bituminous     coal 

Firebox    .  .  .  .i,,..*.,. , .,. 96%    ins.    long,    65Vi    ins.    wide 

Water  space  {..>...,.  ..V^. .  .front  5  ins.;  side  4^  ins.;  back  314   ins- 

Tubes ,,».<:...»..«,-...,"•• length    14   ft.    2^    ln.«i. 

Tubes   2    ins.    number. .  .V.  .v. ... . . . .'. . - 255 

Tube-    3    ins.    superheater .....,,..,. 55 

Smoke  stack,  diameter ....<»», .  .16%   and  19  ins. 

Smoke  stack,   above   rail,.,.*..., .;';,,.  .15  ft.   3-16   ins. 

Tender    tank   capacity    ....^.*., ,.• ..,..*. 5,000    gals. 

Tender  coal  capacity 12   tons 


CANADIAN    pacific    RAILWAY    COMPABATIVE    FUEL    PEKFOKMANCE ENGINES    EQUIPPED    WITH    SUPEKHKATEK   AND    ENGINES    NOT    SO    EQUIPPED. 

Engines      Engines  Ton  Miles     Total  Cost        Total     Cost  per 

Without  Loco.  Miles  Tons  1  Mile       Coal  Tons        per  ton  of 


D»te 


With  S. 
Heater 


May/03  to 
Dec.  31/03 
8  Months. 
.J  any.  to 

.May/04 
r>   Months. 

.luue  to 
September 
^  Months. 

.(any.   to 
.luly/o4 
7    Months. 
August    and 
September 
2    Months. 


N0V./03  to 
Sept./04 
IL  Months. 


N0V./03  to 
Sept./04 
11    months. 


548 


548 


548 


1.000 


1,000 


1,300 


1.300 


S.  Heater 


482 


of  coal  Repairs 

MONTREAL  AND   SMITHS   FALLS. 


Miles  of  Mile  for 
Engine  Repairs 


616 


595 
634 


997 


996 


1,319 


1,319 


34,493 
31.857 

16,812 
15,722 

15.768 
16.128 
16.854 

21.567 
19,662 

.%740 
5,666 


22,987 
19,983 


10,964 
10,521 


33,183,463 
30,456,884 

14,403.672 
13,247,527 

2,450.861 
2,560,092 
2.749.553 

25,321,.^22 
23,277.718 

4,657,142 
7,025,559 


1.541% 
1.741% 

931 
1,167 

467% 
600 
680  >4 

1,271  Vi 
1.499 '4 


188'/. 
409 


i 


21.531 
17,490 

15.473 
11,351 

r),23n 

4,267 
4,042 

19,915 
15,521 

24,705 
17,146 


G9S.za 
1,209.77 

652.92 
432.90 

288.6."? 
242.83 
018.65 

1,001.00 
J,578..^7 

.  .122.89 
129.20 


CHALK    RIVER    AND    NORTH    BAY. 


17,074,757 
15.090,962 


9,887.253 
9.249,414 


1,127  Vi 
1,112  Mi 


15.149 
13.860 


1,3«5.84 
1,679.42 


37.692 
33,563 

18,649 
17,411 

15,914 
17,525 
18,403 

22.852 
22,552 

4,607 
5,765 


43,035 
43,561 


l.L 
3-6 

3.5 
2.5 

1.8 
1.4 
3.4 

4  4 

7. 

2.7 
2.2 


3.2 
3.9 


REMARKS. 


Freight       Serviie 


Pas^eng«-r 


Fn-igbt 


NORTH    BAY   AND    CARTIEB. 


5501/4 
616  Vi 


17,960 
15,002 


CHARACTERISTICS    OF    LOCOMOTIVES    IN    SUPERHEATER 


Engine. 
No. 
548 

616 
595 

634 
482 

1000 


Type. 
4-6-0 

4-6-0 
4-6-0 

4-6-0 
4-6-0 


Kind. 

Simple 
Superheater 
Simple 
Compound 

Simple 
Compound 


System. 

Schmidt 
Smokebox 

2-Cylinder 
Pittsburgh 


•Capacity. 

100% 

100% 
100% 


4-Cylinder 
Vauclain 
4-6-0        Compound  2-Cylinder 

Superheater        Schmidt 
Fire  Tube 
997  4-6-0  Compound  2-Cylinder 

Pittsburgh 
1300  4-6-0  Compound  2-Cylinder 

Superheater       Schenectady 
Fire  Tube 
1319  4-6-0  Compound  2-Cyllnder 

Schenectady 
•  100%  =  20,000  lbs.  draw-bar  pull. 


100% 
105% 


Cylinders. 

18  by  24 

18  by  24 

20  &  30  by  24 

18  by  24 

13%  &  23  by  24 


Drivers, 
62 

62 
62 


PERFORMANCE    RECORD 

Heating  Sur- 
face Fire 
Tubes  & 
Firebox. 
1,116  sq.  ft 


Super- 
Heating 
Surface  Grate 
sq.  ft.     Area. 


SO-; 


135%       22  &  35  by  26 


135% 
150% 


22  &  35  by  26 
22  &  35  by  30 


150%       22  &  35  by  30 


62 

62 

63 


62 
62 

62 


1,291  sq.  ft. 
1,291  sq.  ft. 

1.428  sq.  ft. 
1.614  sq.  ft. 

1,888  sq.  ft. 


2,420  sq.  ft. 
2,492  sq.  ft. 

3,065  sq.  ft. 


23.44 

23.44 
23.54 

28.54 

28.54 


Boiler 
Pres- 
sure. 
180 


180 
180 

180 
200 


Weight 
on  Driv- 
ers, lbs. 

96.800 

95.400 
96,800 

94,350 
94,100 


Total 

Weight, 

lbs. 

124,000 

119.250 
123.400 

119.325 
129,225 


tsco 

°  B 
on  B 


S.iiO   33.02   210  129.000   172.000 


390 


33.02 
44.08 


210 
200 


128,000 
14 1.000 


169,000 
192,000 


44.08   200   141,000   190,0r»0 


the  rings,  which  are  of  the  Schmidt  design.  All  the  pipes  in 
the  front  end  were  found  in  good  condition  and  it  would  appear 
that  the  dryness  of  the  steam  has  a  positive  advantage  since 
the  additional  added  expense  on  that  account  is  so  slight  that 
it  is  more  than  compensated  for  by  the  absence  of  water  in  the 
cylinders.  The  superheater  on  this  engine,  however,  gives  a 
greater  degree  of  superheat  than  the  flretube  type  of  engines 
Nos.  1000  and  1300,  but  in  the  new  engines  the  latter  type  are 
adopted  on  account  of  their  simplicity. 

No  trouble  has  been  experienced  with  the  tubes  containing 
the  superheated  steam  and  on  one  occasion,  when  leaks  oc- 


ing  the  superheater  pipes  will  give  any  serious  trouble,  and 
that  while  they  need  slightly  more  attention  than  the  regular 
firetul>es  the  decreased  demands  on  the  boiler  reduces  the 
amount  of  attention  needed  by  the  latter  sufficiently  to  com- 
pensate for  the  additional  work  required  on  the  larger  tubes. 
The  result  is  actually  a  net  gain  in  the  amount  of  boiler  work 
required. 

The  accompanying  tables  present  the  general  characteristics 
of  the  new  engines,  the  records  made  by  the  superheaters 
previously  in  service  and  a  comparison  of  the  dimensions  of 
the  engines  of  which  the  record  is  given. 
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POWER  REQUIRED  BY  MACHINE  TOOLS. 


The  following  formulae  represent  average  American  prac- 
tice, so  far  as  the  horsepower  required  to  drive  various 
machine  tools  under  normal  operation  is  concerned  and  are 
intended  only  as  a  guide  in  preliminary  estimates  based  on 
normal  conditions  and  normal  machines.  Formulae  based  on 
the  size  of  belts  used  generally  call  for  too  large  a  motor  and 
are  not  as  accurate  as  the  following  formulae,  which  are  taken 
from  actual  practice.  The  conditions  under  which  machine 
tools  operate  are  so  varied  that  it  is  impossible  to  make  any 
general  statements  which  will  enable  all  of  the  conditions  to 
be  taken  into  account.  The  formulae  have  been  based  on  the 
assumption  that  tools  made  of  water  hardened  steel  are  used, 
and  the  average  cutting  speed  has  been  taken  in  the  neighbor- 
hood of  20  ft.  per  minute.  Where  high  speed  tool  steels  are 
used  it  is  necessary  to  analyze  the  problem  from  the  cut  to 
the  motor  and  no  rule  can  now  be  made  except  on  the  basis 
of  cutting  speeds  expressed  in  proportion  to  cutting  speeds 
from  the  water  hardened  steels.  Recent  observations,  however, 
indicate  that  the  increase  in  power  required  with  the  high- 
speed tool  steels  is  not  so  great  as  the  increase  in  output  se- 
cured. 

Broadly  speaking,   machine  tools  may  be  divided  into  two 
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classes:  Thos6  with  direct  rotary  motion  of  either  work  or 
cutter,  and  those  with  reciprocating  motion  of  either  work  or 
cutter.  Under  the  first  head  come  lathes,  boring  mills,  mill- 
ing machines,  drill  presses,  etc.,  while  the  second  class  com- 
prises planers,  shapers,  slotters,  and  machines  of  similar  char- 
acter. Under  abnormal  conditions,  any  of  the  machines  cov- 
ered by  the  formulae  are  capable  of  absorbing  horse-power  in 
excess  of  those  given;  but  such  conditions  must  be  consid- 
ered abnormal,  and  motors  specified  with  this  point  in  view.  In 
general,  whatever  the  class  of  machine  tool,  the  variable  speed 
motor  has  decided  advantages  in  the  way  of  economical  pro- 
duction. With  the  old  method  of  speed  variation  by  means  of 
cone  pulleys  or  nests  of  gears,  coarse  increments  in  speed  only 
can  be  obtained.  This  invariably  means  that  the  machine 
tool  cannot  be  worked  up  to  its  limit  of  productive  capacity. 
With  the  new  high  speed  steels,  necessitating  greater  pulling 
power  in  belts  and  increased  strength  in  gears,  reasonably  fine 
increments  in  speed  are  almost  impossible,  due  to  the  in- 
creased length  of  the  cone  pulley,  or  the  abnormally  large  size 
of  the  change  gears  required  to  obtain  the  necessary  speed 
increments.  For  this  reason  the  variable  speed  motor  may  in 
some  cases  actually  decrease  the  cost  of  the  machine  tool  by 
eliminating  extremely  bulky  and  expensive  mechanical  speed 
changing  devices. 

.The  approved  practice  in  the  matter  of  cutting  speeds  is  to 
Qiake,  the  ratio  between  the  various  speeds  increase  in  geo- 


metrical progression,  and  as  it  is  somewhat  laborious  to  cal- 
culate in  each  case  what  the  speeds  will  be  on  the  different 
controller  notches,  the  curve  shown  in  the  diagram  has  been 
prepared,  with  the  hope  that  it  may  be  of  some  service.  This 
curve  has  been  laid  out  on  the  basis  of  standard  Westing- 
house  practice,  in  which  the  number  of  notches  on  the  single 
voltage  is  8,  while  on  the  double  voltage  15  notches  are  used. 
The  vertical  represents  the  lotal  increments  in  speed,  the  hori- 
zontal, the  controller  notches;  while  the  curved  lines  each 
represent  a  certain  percentage  of  the  increase  l>etween  the 
notches.  For  example:  On  the  15th  notch  of  the  controller, 
having  14  per  cent,  increments,  the  speed  will  be  6.25  times 
the  initial  speed. 

In  general,  the  handle  of  the  controller  used  in  connection 
with  variable  speed  motors  should  be  located  convenient  to 
the  operator,  as,  for  example,  in  the  case  of  a  lathe,  good  prac- 
tice places  the  handle  on  the  tool  carriage.  Connection  be- 
tween the  controller  handle  and  the  controller  proper  should 
be  made  as  rigid  as  possible,  in  order  that  the  notches  on  the 
dial  of  the  controller  may  correspond  as  nearly  as  possible  to 
definite  running  positions  on  the  controller.  In  general,  the 
motors  to  be  used  for  lathes,  boring  mills,  drill  presses,  etc., 
should  be  shunt  wound,  variable  speed,  d.  c.  motors,  with  good 
inherent  speed  regulation. 

In  general,  if  high  speed  tools  are  used,  running  at  a  higher 
cutting  speed  than  that  given,  the  increase  in  horse-power 
should  be  approximately  proportional  to  the  increase  in  speed. 

Engine  lathes  using  one  cutting  tool  of  water  hardened  steel 
at  about  20  ft.  per  minute:  H.P.  =  .15  S  —  1  h.p.  Heavy  ea- 
gine  lathes,  such  as  forge  lathes:  H.P.  =  .234  S  —  2  h.p.,  where 
S  =:  swing  of  lathe  in  inches.         ^ 

For  the  operation  of  standard  boring  machines  using  one 
cutting  tool  of  water  hardened  steel  at  approximately  20  ft. 
per  minute,  the  following  formula  will  be  found  to  represent 
good  practice  for  heavy  work:  H.P.  =  .25  S  —  4  h.p.,  where 
S  =  swing  of  mill  in  inches. 

For  normal  slab  milling  machines  using  water  hardened  steel 
cutters  running  at  about  20  ft.  per  minute,  the  following  for- 
mula will  be  found  useful:  H.P.  :=  .3  W,  where  W  =  distance 
between  housings  in  inches. 

For  normal  drill  presses  using  water  hardened  steel  drills, 
running  at  a  peripheral  cutting  speed  of  approximately  20  ft. 
per  minute:  H.P.  =  .06  S.  For  heavy  radial  drill  presses:  HP. 
=  .1  S,  where  S  =:  capacity  of  drill  press  in  inches. 

Machines  for  reciprocating  motion  are  from  their  nature 
less  productive  than  those  having  a  purely  rotary  motion  of 
either  cutter  or  work  and  for  this  reason  it  is  especially  im- 
portant that  they  be  run  to  the  limit  of  their  capacity.  They 
require  variable  speed  motors,  similar  to  the  one  described  in 
connection  with  rotary  motion  machines,  except  that  the  motor 
should  be  compound  wound.  The  compound  wound  motor  is 
useful  in  that  at  the  instant  of  reversal,  when  the  torque  re- 
quired of  the  motor  increases  very  considerably  above  the 
normal,  the  compound  winding  assists  materially  in  holding 
the  inrush  of  current  within  reasonable  limits,  and  this  may 
be  further  improved  by  the  use  of  a  flywheel. 

The  following  figures  show  average  practice,  so  far  as  horse- 
power required  for  operation  of  some  of  the  typical  recipro- 
rating  machines  is  concerned. 

Normal  crank  slotters,  using  water  hardened  steels  at  cut- 
ting speeds  of  from  15  to  20  ft,  per  minute:  Stroke  10  ins., 
h.p.  5;  stroke  18  in.,  h.p.  7;  stroke  30  in.,  h.p.  10. 

Shapers  using  water  hardened  tool  steels  at  cutting  speeds 
of  from  15  to  20  ft.  per  minute:  Stroke  16  ins,  h.p.  3;  stroke 
18  ins.,  h.p.  3%;  stroke  24  ins.,  h.p.  5;  stroke  30  ins.,  h.p.  C%. 

For  normal  planers  using  water  hardened  steels  at  cutting 
speeds  of  from  15  to  20  ft.  per  minute;  HP.  =  3  W,  where  W 
=  width  between  housings  in  feet.  For  heavy  forged  planers: 
H.P.  =  4.92  W.  These  formulae  are  for  planers  having  a  ratio 
of  cutting  to  return  speeds  of  approximately  1  to  3,  and  cover 
planers  with  two  tools  in  operation.  If  more  than  two  tools 
are  used,  or  if  the  ratio  between  the  forward  and  return  speeds 
is  more  than  1  to  3,  the  horse-power  given  by  above  formula 
should  be  increased. 


Dkcf.mbeb,  1904. 


AMERICAN  EXOmEER  AND  RAILROAD  JOURNAL. 


450 


These  formulae  have  been  compiled  from  recent  successful 
I)ractice  by  the  industrial  and  power  department  of  the  West- 
inghouse  Electric  &  Manufacturing  Company. 


KING-LA WSON  DUMPING  CARS. 


In  this  journal  for  April,  1904,  page  137,  the  Lawson  dump- 
ing car  was  illustrated.  An  improvement  produced  jointly 
by  Mr.  Georg^  I.  King,  of  the  Middletown  Car  Works,  and  Mr. 
Thomas  Lawson  is  illustrated  by  these  engravings.  This  car, 
which  was  built  by  the  Middletown  Car  Works,  Middletown, 
Pa.,  has  a  single  box,  dumping  upon  either  side  of  the  track. 
This  car  has  been  put  into  trial  service  on  the  Delaware, 
Lackawanna  &  Western  Railroad.  It  dumps  by  dynamic  ac- 
tion rather  than  by  gravity.  The  box  is  moved  18  in.  laterally 
from  its  normal  position  and  then  tipped  until  it  comes  forc- 
ibly against  stops,  which  will  shake  out  a  refractory  load, 
such  as  wet  clay.  The  principal  dimensions  are  given  in  the 
following  table: 

DIMENSIONS. 

Contents  of  box   level   full .' 327   cu    ft 

Contents  of  box  with  30  degree  heap. .....  ;i^. ..»,.,  ^.^  , 515  cu.   ft. 

Nominal    capacity     ;  ,v.>iv*  i.i. ......  .50.000    lbs. 

Approximate    weight    .......,.......,.,>.  V..vi-...  .47,000    lbs. 

Length  over  end   sills    .;. . .  .■. . .  i.  . -v.>v..i .  .^^  .*-- .34  ft.   0   ins. 

Length   Inside  of   box    ,..;.,.>:;».  .<..v  ,^...».»v^ii  .28   ft.   0    ins. 


Center  to  center  of  trucks   .,i". 

Truck  wheel  base 

Width    over    side    sills    .........",... ,..W.. ...  .8    ft.    6    Ins 

Width  over  all    :...........■■.... 9   ft.   10   ins 


.«...:.  .•..■.  .24   ft.   0   ins. 
M  ^i\.  t. , '. .  .fi  ft.   6  ins. 


netted  to  12-in.,  25-lb.  channel  side  sills,  and  13-in.,  33-lb.  chan- 
nel center  sills.  The  end  sills  are  li-'m.  plates  bent  to  Z  form 
and  riveted  to  the  longitudinal  sill,  and  ^/4-in.  platform  plates. 
A  ^/i-in.  plate  is  used  to  reinforce  the  (-enter  sills.  Connecting 
the  side  and  center  sills  are  2  pairs  of  channel  trussses  and 
between  the  members  of  each  pair  12-in.  cast  iron  cylindera 


c    c-.-Q    c    c  .X:    <, 


fh^.^^ 


«:  v- 


THK    KING-L.\WSON    DUMP    CAB — OPEfiATI\T:    DET-KFLS. 


IL 1 IT 

THE    KlNli-I.AWSOX    1>LM1'    C.\R — VAKIOIS    1"<)SIT10NS. 


THK    KIX(;-LAWS<)X    DlMl'   CAB. 


In.-ide  width  of  box    ,  .... 7   ft.   0  in--. 

Inside    height  of   box    ..„  y.,v. -i...,.j' *  i '  ■  •  -  •  1    i^-    8    ins. 

Height   from    rail    to   top   of  side   sill    .  .'i  ....r^  ,.<..-. 'V.i:^-.  ..  3    ft.    6%    ins. 
Height  from   rail  to  top  of  door   ..,\f.i:,\i'^<i^fi:i','^.r^t;...7  ft.  5%   ins. 

Height  over   all    ';  .  i...  .  .v.>.  .  i-;  ...  .  .    8    ft.    1%    in. 

Height  from  rail  to  center  of  drawbar   ...............  .2  ft.  lO'^    ins. 

The  box  is  of  steel  mounted  on  three  cast  steel  race  rails  and 
tipped  by  means  of  two  pairs  of  pneumatic  cylinders,  connected 
with  the  train  pipe.  Two  operating  valves  are  connected  to  a 
reverse  lever  by,  means  of  which  the  respective  pairs  of  cyl- 
inders are  brought  Into  use.     Built  up  body  bolsters  are  con- 


are  hinged.  These  cylinders  take  air  from  2  large  Ktora.!:;^ 
tanks.  Ten  lbs.  pressure  will  dump  the  car  when  empty  and 
from  55  to  60  lbs.  will  be  required  when  loaded. 

The  box  is  built  on  a  steel  frame  with  a  floor  of  a  single 
%-in.  plate.  Each  door  is  a  -^-in.  plate  with  flange  angles. 
Attached  to  each  end  of  each  door  is  a  heavy  V^-in.  plate  hinge-l 
on  a  bracket  carried  by  the  box  end  at  its  center.  The  door 
in  its  normal  position  is  carried  by  this  bracket  and  the  floor 
of  the  box.     In  dumping,  the  door  rolls  on  two  steel  girders  car- 
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rip»l  bj-  the  underframe  of  the  car  and  is  entirely  automatic 
in  its  action.  The  box  is  supported  upon  18  cast  steel  grooved 
rollers  having  antifriction  bearings  and  rolling  upon  the  cast 
steel  race  rails. 

In  dumping,  a  squared  rock  shaft  lying  under  the  center  of 
the  box  is  turned  to  the  right  or  left  and  disengages  locks  per- 
mitting the  box  to  move  to  the  right  or  left.  Air  is  then  ad- 
mitted to  the  proper  pair  of  cylinders  and  the  box  is  moved 
along  the  race  rails  to  one  side  until  stopped  by  large  hooks 
on  the  bottom  of  the  box,  coming  into  contact  with  stop  pins 
on  the  race  rails.     The  box  then  tips  under  further  action  of 


the  cylinders  until  stops  on  the  box  frame  come  into  contact 
with  the  rail  abutments.  Springs  in  the  cylinders  protect 
these  parts  from  shock  and  it  is  clear  that  the  rollers  are  also 
protected  from  damage. 

This  car  has  been  dumped  on  the  low  side  of  a  track  of 
which  one  rail  was  elevated  3i/^  ins.  above  the  other.  A  load 
of  30  tons  of  pig  iron  mixed  with  car  wheel  scrap  has  been 
dumped  in  30  seconds  and  25  tons  of  water-soaked  clay  in  !•> 
seconds,  both  loads  being  thrown  entirely  outside  of  the  rails. 
From  experiments,  Mr.  King  believes  this  type  of  construo 
tion  to  be  entirely  satisfactory  for  loads  up  to  30  tons. 


INSTRUCTIVE    TESTS    OF     A     BALDWIN     BALANCED 
COMPOUND    LOCOMOTIVE. 


BUBLINUTON   &   MiSSOUBI   RiVER  R.VILKOAD. 


Engine  No.  2,700.  a  Baldwin  four-cylinder  balanced  com- 
pound, built  for  the  Chicago,  Burlington  &  Quincy,  was  illus- 
trated in  this  journal  in  September,  1904,  page  356.  This 
engine  has  given  remarkably  good  results  in  service,  and 
through  the  courtesy  of  Mr.  R.  D.  Smith,  superintendent  of 
motive  power  of  the  Burlington  &  Missouri  River  Railroad, 
results  of  tests  comparing  this  with  three  simple  engines  on 
that  road  are  presented.  These  results  will  cause  even  In- 
creased interest  in  this  balanced  compound. 

The  numbers  of  the  four  engines  and  their  characteristics 
are  stated  in  the  comparative  table  of  dimensions.  The  object 
of  the  tests  was  to  determine  the  relative  economy  of  the 
engines  and  their  ability  to  fulfil  the  requirements  on  Train 
No.  1.  The  distance  from  McCook  to  Akron  is  142.9  miles, 
and  the  average  grade  between  these  points  is  15  ft.  per  mile, 
or  0.28  per  cent.  The  maximum  grades  are  34  ft.  per  mile 
(0.64  per  cent).  From  VVray  to  Akron,  535  miles,  the  grade 
is  21.3  ft.  per  mile  (0.4  per  cent.),  and  from  Wray  to  Eckley, 
14.8  miles,  there  is  an  unbroken  stretch  of  34  ft.  per  mile 
(0.64  per  cent.)  grade. 

Speed  and  drawbar  pull  were  taken  by  the  dynamometer 
car.  An  observer  on  the  engine  noted  the  steam  pressure, 
injector  applications,  smokebox  temperature  and  water  drawn 
from  the  tank.  The  water  measurements  were  taken  from 
a  float,  the  tank  having  been  calibrated.  The  coal  put  on 
the  tender  was  obtained  from  track  scale  weights,  and  that 
remaining  at  Akron  was  weighed  on  platform  scales,  the 
difference  being  the  amount  consumed  on  the  tests.  No  indi- 
cator cards  were  taken,  but  the  indicated  tractive  force  was 
computed  as  follows: 

Indicated  tractive  force  equals  (1)  drawbar  pull  plus  (2) 
ongine,  frictional  and  head  resistance  plus  (3)  engine  grade 
resistance  plus  (4)  resistance  due  to  bringing  the  engine 
from  a  speed  of  zero  miles  per  hour  to  the  speed  at  which 
the  engine  was  "shut  off."  times  the  number  of  starts.  The 
first  item  is  known  from  the  dynamometer  record,  the  second 
was  obtained  from  the  results  of  previous  tests,  and  the  third 
and  fourth  items  are  matters  of  mathematical  computation. 
This  gives  the  indicated  horse-power  to  within  a  very  small 
error,  but  of  course  shows  nothing  aljout  steam  distribution, 
which  could  be  obtained  only  by  indicator  cards. 

Train  No.  1  usually  consists  of  7  cars,  as  follows:  Mail, 
baggage,  coach,  chair  car.  diner,  and  two  Pullman  sleepers. 
This  train  makes  three  regular  intermediate  stops  at  Benkle- 
man,  Wray  and  Yuma.  The  schedule  time  is  3  hours  36  min- 
utes, including  the  stops,  or  39.7  miles  per  hour.  Deducting 
14  minutes  for  the  stops,  the  average  speed  is  42.5  miles  per 
hour. 

Test  of  Engine  No.  2,700.— This  is  an  Atlantic  type  four- 
cylinder  balanced  compound,  with  15  and  25  by  26in.  cyl- 
inders, 78-in.  drivers  and  3,206  square  ft.  of  heating  surface. 
On  the  tests  of  this  engine  the  train  was  purposely  delayed 
at  Benkleman  and  Wray.  in  order  to  give  an  opportunity  for 
making  up  time.  On  one  test  an  extra  stop  was  made  at  Wray 
on  account  of  a  freight  train  in  the  way.    The  time  made  up 


on  this  test  with  8  cars  was  16  minutes.  On  another  test 
with  10  cars  28-minutes  were  made  up.  On  another  test  with 
12  cars  running  time  was  made  with  one  extra  stop. 

Test  of  Engine  No.  1,741.— This  is  a  Prairie  type  simple  en- 
gine, with  21  by  26-in.  cylinders,  69-in.  drivers  and  3,080  square 
ft.  of  heating  surface.  On  all  the  tests  the  train  was  late  at 
McCook,  and  from  \^  to  6V-i  minutes  were  made  up. 

Test  of  Engine  No.  3,703.— This  is  an  Atlantic  type  simple 
engine,  with  20  by  26-in.  cylinders,  7S-in.  drivers  and  2,990 
square  ft.  of  heating  surface.  On  one  test  IV^  minutes  were 
made  up,  and  on  two  tests  (all  with  8  cars)  2  and  8  minutes 
were  lost,  respectively. 

Test  of  Engine  No.  3,701.— This  engine  is  like  No.  3,703,  ex- 
cept that  the  driving  wheels  are  84^4  ins.  in  diameter.  This 
one  had  1-16-in.  positive  lead  in  full  forward  gear  instead  of 
the  ordinary  valve  setting  off  1-16-in.  negative  lead.  On  all 
its  runs  an  extra  stop  was  made  for  water  at  Yuma.  On  one 
test  with  8  cars  8V^  minutes  were  made  up.  On  another  with 
8  cars  7%  minutes,  and  on  another  with  9  cars  ll^y^  minutes 
were  made  up. 

In  discussing  the  results  the  engine  may  be.  divided  into  two 
parts,  the  boiler  and  the  cylinders.  The  boilers  are  com- 
pared by  the  water  evaporated,  from  and  at  212  deg.  per 
pound  of  coal  for  a  given  rate  of  evaporation.  The  cylinders 
are  compared  by  the  amount  of  steam  used  per  indicated  horse- 
power per  hour  at  a  given  horse-power.  The  combination  of 
the  amount  of  steam  furnished  the  cylinders  by  a  pound  of 
coal  and  the  econopiy  with  which  the  cylinders  use  it  deter- 
mines the  horse-power  of  the  engine  as  limited  by  the  boiler. 
On  these  tests  the  engine  having  the  greatest  horse-power  run 
at  a  given  speed  develops  the  greatest  tractive  force.  There 
are,  however,  two  limits  to  the  variations  of  tractive  force 
and  speed  which  combine  to  produce  a  constant  horse-power; 
one  is  the  tractive  force  at  starting,  which  does  not  allow  the 
engine  to  develop  full  horse-power  at  low  speeds  and  the  other 
is  the  maximum  speed  at  which  the  steam  may  be  worked 
through  the  cylinders. 

Results. 
Considering  the  locomotives  as  a  whole,  without  separating 
the  boiler  and  cylinder  performance,  the  comparative  standing 
is  as  follows: 


Engine 

No. 
2700 
1741 
3703 
3701 


Rank. 
1 
2 
3 

4 


Comparative  Coal  per  AveraKe 

Efficiency.  I.  H.P.  Hour.  I.  H.  P. 

100%  4.30  1  122 

93%  4.64  '966 

87%  4.96  895 

85%  5.05  927 


If  the  engines  are  compared  by  cylinder  performance  alone 
the  following  figures  are  obtained: 


Engine 
No. 

2700 
1741 
3701 
3703 


Rank. 
1 
2 
3 
4 


Water  consumed   per 
I   H.  P.  Draw-bar  H.P. 

24.37  lbs,.  3«.78 

30.10  lbs.  46.11 

30.41  lbs.  49. .'»4 

30.45  lbs.  48.30 


It  is  apparent  that  for  all  engines  e.xcept  No.  2,700  the  water 
rate  is  about  30  lbs.  per  indicated  horse-power,  the  average 
being  30.45  lbs.,  while  No.  2,700  used  only  24.37  lbs.  This 
saving  of  over  20  per  cent,  over  the  simple  engines  includes 
the  figures  from  test  No.  121,  on  which  the  compound  was 
overloaded  by  a  12-car  train,  which  It  hauled  on  time.  If  this 
test  is  left  out  of  consideration,  the  normal  water  rate  for 
the  balanced  compound   is   22.86  lbs.   of  water   per   indicated 
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horse-power  hour,  or  a  saving  of  25  per  cent,  over  the  con-  McCook-Akron  section  in  case  additional  cars  are  put  on  the 

sumption  of  the  simple  engines.  train  or  when  high  winds  or  late  trains  are  to  be  dealt  with. 

The  figures  with  reference  to  the  evaporative  duty  of  the  These  tests  were  conducted  by  Mr.  J.  G.  Crawford  under 

boilers  are  as  follows:  the  direction  of  Mr.  Max  H.  Wickhorst,  engineer  of  tests  of 

r-water  per  hour  from  and  at  212  deg.-^  the  Chicago,  Burlington  &  Quincy  Railway. 

Kngine  Heating  Per  .sq.  ft.  Per  pound  

.No.  Surface.  Total.         Heating   Surface.       of    coal  — 

.i.loi             W^^n:            IJ:?84             ll'.iUit            rV'-  SPIRALLY  CORRUGATED  BOILER  TUBES. 

;;,70l  2,(i50  sq.  ft.  30,500  13.78  lbs.  7.22  

2,700                   2,881  sq.  ft.                    34,448                   ll.ao  lbs.                   0.78  ,,                      *   .i.       •    .           .                           ,            .i        i..     ...         «.      i.        ■      • 

^  Because  of  the  interest  expressed  at  the  Master  Mechann'S 

Other  conditions  concerning  combustion  are  as  follows:  Association  Convention  last  June  in  spirally  corrugated  boiler 

steam  tubes  for  locomotives,   inquiry   has  been  made  by  the  editor 

Engine            Draft             Flue  Gas                              Flues.             perl. H. P.  ....                 .-         •                ■        ,c                         ,         ■■ 

-No.            Vacuum.       Temperature.           Length.           Diameter.      Hour.  concerning    their    operation    in    service    from    several    railway 

1741             7.1  in.             705  deg.             18  ft.  4  in.             2^             30.10  officials  who  are  using   them.     Last  month  a  letter   from   one 

3703              6.7  in.              705  deg.              16  ft.   6  in.              2                   30.4o  .                                              .    ^           ^        ...       .. 

3701             6.1  in.            700  deg.             16  ft.  6  in.            2                29.92  of  these  gentlemen   was   presented,  and   with    the   permission 

2700            4.8  in.            718  deg.            19  ft.  0  in.            21/4             24.37  ^^   ^^    q    ^^,    ^.^^^    superintendent  of   motive   power  of   the 

As  there  was  no  coal  record  on  test  No.   122  with   engine  New  York,  Ontario  &  Western  Railway,  the  following  opinion. 

No.  3,701,  the  figures  for  this  test  are  omitted  in  these  aver-  representing  experience  on  that  road,  is  given: 

ages.  "We  have  been   running   one  set  of  the  corrugated   boiler 

It   will   be   noticed    that   engine  No.   2,700  shows   the   least  tubes  for  four  or  five  years,  and  can  only  speak  of  them  with 

economical  evaporation,  although  the  smokebox  vacuum  is  the  praise.     We  have  recently  put  in  the  second  set  in  one  of  our 

lowest  and  the  flues  are   the  longest.     Of  the  other  engines,  wide  firebox   boilers,   and   have  every   reason   to   believe   that 

No.  1,741,  with  long  fines  and  high  smokebox  vacuum,  gives  they  will  lessen  our  trouble  with  leaky  fines.     We  had  somo 

the  highest  evaporation  per  pound  of  coal.       In   connection  doubt  on  the  start  of  our  being  able  to  keep  the  flues  clean, 

with  the  poor  showing  of  the  boiler  of  No.  2,700,  it  is  worthy  thinking  that  the  corrugation  would  clog  the  flues,  but  have 

DESCRIPTION     OF     LOCO.MOTIVES    TESTED,      McCOOK     TO     AKRO.N,    1904. 

Engine   number    1741                                                3703  2700                                                 3701 

Class     R3                                                 P2  P3   Comp.                                    P2 

Wheel   arrangement    2-6-2                                            4-4-2  4-4-2                                             4-4-2 

Service    Freight  or  passenger                Passenger  Passenger                                    Passenger 

Guilder    Baldwin                                       Rogers  Baldwin                                        Roger.s 

[loiler  type    Belpaire                                         Extended  wagon    top              Extended     wagun    top              Extended     wagon     top 

radial  stay  radial  stay                                radial  stay 

smjrtl  diameter 65^4    ins.                                     65%    ins.  64  ins.                                          65%   ins. 

!-team  pressure,   pounds    200                                                210  210                                                210 

Fire  box— Length    84   ins,                                         96%   Ins.  96%   Ins.                                     96%   ins. 

Width    72   ins.                                         66*4    ins.  66^4    in.-^.                                     6614    ins. 

Height,  front  and  rear  ...OOi*   ins.,  63Vi   ins.                70%  ins..  68%  ins.                  70%  ins.,  68%  ins.                  70%  ins.,  68%  ins. 

Orate  area,  jsquare  feet 42                                                  44.14  44.14                                             44.14 

Tubes— Number     272                                                  330  274                                                   330 

Diameter  outside .-. 2J4    ins.                                     2    ins.  2>4   ins.                                     2   Ins. 

Diameter   inside    2.01  ins.                                        1.76   ins.  2.01   in.';.                                         1.76   ins. 

Length     18  ft.  3  11-16  ins.                     16  ft.   0  ins.  19  ft.  0  ins.                                 16  ft.   6  ins. 

Heating  Surface — Fire  box,   !-q.   ft.... 173. 6                                               155.5  155.5                                               155.5 

Tubes,   inside  surface.. 2, 596. 4                                         2,494.5  2.725.5                                         2,494.5 

Total     2,770.0                                           2.650.0  2,881                                               2,650.0 

Tubes,   outside  surface. 2,906.0                                         2.834.5  3.050.5                                         2.834.5 

Total      3,079.6                                            2,990.0  3.206                                               2,990.0 

Cylinders— diameter   and   stroke 21  in.   x  26  in.                             2o  ins.   x  26  ins.                         15  ins*  2.".  ins.  x  26  ins.         20  ins.  x  26.  in<. 

Valves     12-in.    Piston                             12-in.    Piston  15- in.  Pis-ton                              ]2-ln.   Piston 

Wheels — Driving,   diameter    69   ins.                                          78  ins.  78  ins.                                          84^4   ins. 

Truck,   diameter    37 14    ins.                                      33   ins.  3.^   in*.                                            3714    ins. 

Trailing    diameter    42 14    ins.                                     48  ins.  48   ins.                                          5414    ins. 

Wheel    base— Driving    13  ft.    0  ins.                                  7  ft.    3  ins.  7  ft.    3  ins.                                     7  ft.   3  Ins. 

Engine     28  ft.   3  ins.                                  27  ft.    7  ins.  30  ft.   2  ins.                                   27  ft.   7  ins. 

Engine  and  tender 55  ft.    nVj  ins.                              55  ft.   0 14  Ins.                              57  ft.    7V4ins.                              .IS  ft.    014  ins. 

Weight— On    driver-    131,000                                          91,250  92,000                                             91.250 

Of    engine    180,500                                          187,000  196,600                                           187,000 

Of  engine  &  tender,   i^ -load. 263.900                                        270,400  280,000                                        270,400 

Exhau.st  nozzle — tip  diameter   5    ins.                                           5    ins.  5.%    ins.                                       5  ins. 

Tender-^Watcr  capacity,  gallons    ....6,000                                               6.000  6.000                                               6.OU0 

Coal    capacity.    ton>    12 12 32  12 

of  mention  that  the  crew  was  a  new  one  for  each  day.  and  it  harl  no  more  trouble  in  the  clogging  of  flues   with  the  corni- 

was  each   fireman's   first   trip  on   the    compound   engine.     No.  gated  tubes  than  with  the  plain  ones.     We  know  the  flues  rc- 

2,700  being  a  compound,  and  therefore  having  a  lower  water  quire  less  attention  than  plain  tubes,  and  I  believe  these  tubes 

rate,  uses   from   20   to  2.5   per   cent,   less  steam   per    indicated  will  keep  a  lot  of  boiler  makers  out  of  the  roundhou.«e.' 

horse-power  and  still  less  coal  than  the  simple  engines.  "The  only  thing  I  can  add  to  the  statement  made  to  you  some 

With  the  same  sized  boiler,  consequently,  on   his  first  trip  time  ago  in  regard  to  the  corrugated  tubes  is  that  the  reports 

with  the  locomotive  a  fireman  is  likely  to  fire  too  heavily.      Dur-  from  the  wide  firebox  boiler  in  one  of  our  consolidalidn   en- 

ing  a  test  there   were  sometimes  two  or  three  different  men  gines   are   to   the   effect   that    the  eijgine   steams   more   frefly. 

running  the  engine,  which  does  not  tend  to  improve  the  qual-  uses  less  water  and  coal   than  others  of  the  same  class,  and 

ity  of  the  firing.     It  is  quite  possible  that  the  draught  on  this  that  there  has  been  no  trouble  whatever  with  leaky  tubes  as 

engine  could  be  increased  with  good  results  as  to  the  economy  yet." 

of  the  evaporation.  ^.^-^-^~^- ^ ■- ^^^-  — 

TiiK  Bkst   Loco.motivk.  Self  Propi  lied  VeliicW.  a  "Practical  Trfntissp  on  tli.>  Thcnrv.  Ton- 

To  meet  the  requirements  of  the  service   engine   No.   2,700  stnicti..ii     Oyernticn    njul    Mnnajroment    of    Antomobiliv..     By 

1                                                              r.  .Tames     K.    TToiti.nn.s.    (».i2    pa:i^cs.    illustrated.      1  lieo.     .Xiulelo 

stands  first  on  account  of  its  low  water  rate.     The  low  water  rompaiiy.  0"^  Fifth  .nvcmie.  New  York.  V.HH.     rri<e  »)1.(H). 

rate  gives   it  effectively  a  boiler  of  over  25  per  cent,  larger  fi',,;^  ;^  (he  .second  edition  of  thi.s  intert.stinK  lKK»k.    It  is  valuable 

capacity   than   if  it   were  a  simple   engine,   or  if  this  engine  to  the  sti-dcnt  of  nia<liiii(>ry  who  desires;  infonnation  on  the  metliods 

had  simple  cylinders  a  tank  of  8,000  gals,  would  be  the  equiv-  of  automobile  buildei-s.  to  the  u.ser  of  the  machines,  tn  these  who 

alent   of   the   C.(».  0   gal.   tank   and   compound   cylinders.     The  arc  concerned  in  the  development  of  internal  combastion  ensincs 

low   water  rate  and  effectively   larger  boiler  give  the  engine  "'"l  *"  t'"^  •''^"'l*''-  ^^'"^  '-^  '"'^•••''>'  interested  in  an  important  me,l,ani- 

,  .    ,        .                              u-  1     •          „j    1      1.  u-    1,     .,^ A    „„j  *i,i^  <"il    development.      The    author    is    tliorou^li.      He    descril»e.s    manv 

a  higher  horse-power  which  is  needed  at  high  speed,  and  this  ,.,',.                  •..,,.,*          .. 

•                                        ,    .        ,.     .X    ,  tviucal  con.st  met  ions,  goes  into  the  theory  of  gasoline  engines  and 

eiijfine  can  run  at   a  sustained  high  speed,  not  being  limited  •"  ,     .            -    •               -            i     *i                <•  i       p  *!                i  • 

.  iif,iiir-   ««ii    1  .1.   Q          T                         (^        I         .                     o  ,j^j^   tran.smi.s.«!ion   rearing  and   other  es.senlJals   of  these   machines. 

ny  cylinder  and  valve  motion   design.     The  high  horse-power  ,,,.  ^..^^p^js  j,„  ^x,,.lleni  .hapter  <.n  .steam  automobile  boilers  and 

and    the  ability   to   attain   high    speed   combine   to   give   this  treats  every  subject    for  which  a  book  would  be  consulted.     Tlie 

engine  reserve  capacity,   which   is  very   much  needed  on   the  work  Is  well  indexed. 
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ELECTRIC  LOCOMOTIVE  TEST. 


Ntw  YoKK  Cextb.vl  &  Hudson  Rivek  Railboad. 


On  November  12th  the  powerful  highspeed  electric  locomo- 
tive designed  and  built  by  the  General  Electric  Company  and 
the  American  Locomotive  Worlts  for  the  New  York  Central  & 
Hudson  River  Railroad  was  exhibited  and  tested  in  the  pres- 
ence of  the  Electric  Traction  Commission  of  the  railroad  and 
I  heir  guests. 

The  results  of  the  trial  were  extremely  satisfactory.  In  is 
is  the  most  important  development  which  has  taken  place 
in  this  direction  and  this  article  will  be  followed  by  one  in 
our  next  issiie  describing  the  construction  of  the  locomotive 
in  detail. 


GENERAL,  DIMENSION  AND  DATA. 

Number  of  driving  wheels 8 

Number  of  pony   trucks 2 

Weight    on    drivers    «9    tons 

Total    weight    95    tons 

Rigid  wheel  ba^e   13  ft. 

Total    wheel    base    27    ft. 

Length  over  buffer  platforms 37  ft. 

Extreme    width    10    ft. 

Height   to   top   of   cab 14    ft.    4    Ins.* 

Diameter   of   drivers 44    ins. 

Diameter   of   pony   truck    wheels 36    ins. 

Diameter    of    driving    Journals 8V2     ins. 

Normal     rated     horsepower .« 2,200 

.Miiximum     horsepower     3,000 

.Normal     drawbar     pull 20,400     lbs. 

Maximum  starting  drawbar  pull    32,000   lbs. 

Speed    with    500-ton    train     60    m.p.b. 

Voltage  of   current   supply 600 

Normal  full  load  current   3.050  amperes 

Maximum    full     load     current 4,300     amperes 

.Number  of  motors   4 

Type    of    motor     GE-84-A 

Kating  of  each  motor    550  h.p. 


NKW     YOKK     CKNTRAI.    KIJICTKIC    LOCOMOTIVK    WITH    TRAIN. 
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KEAK    VIEW    OF    CONTKOLLEK,    bllOWlNU    EUSLb    AND    CUlVOUTtt. 


Decembeb,  J  904. 
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TkeW   YORK   CENTRAL   ELECTRIC    LOCOMOTI\'E — LONGITUDINAL   SECTION  THROUGH  FRAME. 


The  New  York  Central  &  Hudson  River  Railroad  Company  is 
now  electrically  equipping  its  New  York  terminal  for  a  dis- 
tance of  34  miles  on  the  main  line  from  the  Grand  Central 
station  to  Croton,  and  for  24  miles  on  the  Harlem  Division 
as  far  as  White  Plains.  It  is  the  intention  to  handle  all  the 
traffic  within  this  district  electrically  and  this  locomotive  is 
one  of  from  30  to  30  which  will  be  used  in  hauling  the  through 
passenger  trains,  the  heaviest  of  which  weigh  875  tons  and 
must  run  at  a  maximum  speed  of  60  to  65  miles  per  hour. 

By  the  use  of  the  Sprague-General  Electric  multiple  unit 
system  of  control,  two  or  more  locomotives  can  be  coupled  to- 
gether and  operated  from  the  leading  cab  as  a.  single  unit. 
The  motive  power  may  therefore  be  easily  adapted  to  the 
v/eight  of  the  train  with  no  complication  in  operation  and  with 
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ONE    OF   TIIK    ABMATURE-AXLE   UNITS. 

uniform  make-up  of  train  crew.  A  single  electric  locomotive 
will  be  able  to  maintain  the  schedule  with  a  450-ton  train,  two 
locomotives  being  coupled  together  for  heavier  trains. 

In  the  tests  the  locomotive  developed  remar^kably  easy  rid- 
ing qualities  at  high  speeds  and  during  acceleration.  The  de- 
signers have  secured  the  best  mechanical  features  of  the  high 
speed  steam  Ipcomotive  combined  with  enormous  power  and 
simplicity  of  control  made  possible  by  the  use  of  the  electric 
drive.  v 

It  is  the  intention  of  the  railroad  company  and  the  General 
l<]Ieclric  C'onipany  to  make  complete  preliminary  tests  and 
trials  on  these  locomotives  under  all  conditions  likely  to  ob- 
tain in  service  operation.  For  this  purpose  the  railroad  com- 
pany has  set  aside  a  6-miIe  stretch  of  track  on  its  main  line 
between  Schenectady  and  Hoffmans  and  equipped  it  with 
standard  third  rail  construction.  The  track  is  practically 
straight  and  ballasted  so  as  to  permit  a  maximum  speed  of 
70  to    80  miles  per  hour  being  attained. 

Power  for  operating  the  locomotive  Is  furnished  by  the  Gen- 
eral Electric  Company,  and  for  this  purpose  there  has  been 


installed  in  the  new  power  house  at  the  Schenectady  plant  a 
2,000  k.w.,  three  phase,  25  cycle,  Curtis  turbo-generator  de- 
livering 11,000  volts  to  the  line.  A  special  high  tension  trans- 
mission line  has  been  constructed  from  the  power  station  for 
a  distance  of  5  miles  to  the  substation  at  Wyatts.  This  sub- 
station contains  a  1,500-k.w.,  650  volt,  25  cycle  General  Electric 
rotary  converter  with  necessary  static  transformers  for  re- 
ducing the  line  potential  from  11,000  to  460  volts,  and  a  switch- 
board consisting  of  a  600-volt  d.c.  rotary  converter  panel,  an 
a.c.  starting  panel  and  a  high  tension  panel  with  electrically 
operated  type  H  oil  switch.  The  rotary  converter  is  self-start- 
ing from  the  a.c.  end,  thus  requiring  no  synchronizing  or  other 
complication  when  throwing  the  machine  into  service.  The 
stepdown  transformers  are  provided  with  taps  giving  1-3,  2-3 
and  full  voltage  for  starting  the  rotary  converter,  these  volt- 
ages being  applied  successively  by  means  of  double  throw 
lever  switches.  The  machine  starts  freely  and  easily  without 
sparking  and  without  drawing  more  than  full  load  current 
from  the  line. 

The  apparatus  in  the  substation,  the  location  and  arrange- 
ment of  same,  the  width  and  dimensions  are  in  general  as 
proposed  for  the  substations  to  be  built  within  the  electric 
zone  at  the  New  York  City  terminal,  so  that  practical  experi- 
ence with  the  plant  may  be  obtained  while  the  locomotive  tests 
are  being  made  and  in  advance  of  the  construction  of  these 
stations. 

This  power  station,  transmission  line,  substation  equipment 
and  6  miles  of  track  is  undoubtedly  the  most  complete  testing 
plant  ever  provided  for  a  trial  of  electric  i-ailroad  motive 
power,  and  with  the  facilities  afforded  in  addition  to  testing 
the  new  locomotives  much  interesting  and  valuable  electric 
railroad  information  will  unquestionably  be  obtained. 

Owing  to  the  fact  that  only  a  portion  of  the  track  to  be  used 
for  testing  is  available  as  yet,  no  complete  locomotive  tests 
have  been  made.  A  full  set  of  recording  instruments  has  been 
installed  in  the  cab  of  the  locomotive,  and  records  have  been 
obtained  of  some  of  the  preliminary  runs  made  to  test  the  bear- 
ings and  running  qualities  of  the  locomotive.  Although  these 
records  will  be  superseded  by  careful  tests  made  on  the  full 
length  of  track,  bonded  and  wuth  sufficient  feeders  supplied  ro 
minimize  the  drop,  they  indicate  in  a  general  way  what  may 
be  expected  of  the  locomotive  running  in  regular  service.  Two 
of  the  diagrams  show  the  speed,  current  input  and  voltage  at 
the  locomotive  all  on  a  time  basis,  with  an  8-car  train  weigh- 
ing 336  tons,  and  a  4-car  train  weighing  170  tons,  both  ex- 
clusive of  locomotive.  The  .total  weight  of  train,  including 
locomotive  and  passengers,  was  431  tons  for  the  8-car  and  265 
tons  for  the  4-car  train. 

On  these  two  running  tests  as  high  a  max i mum  tapped  as  po»-' 
sible  was  reached  with  the  length  of  track  available.    The  two 
sets  of  starting  tests  show  the  more  rapid  rate  of  accelrration 
possible  with  the  higher  maintained  voltage  available   near 
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On  NovfMiilu'f  ll'ili  thu  puwf'ilul  liiyh-spLcil  elttotli*;  Juionid- 
tiv«'  iiesit;n»Mi  arid  Itiiilt  !»y  Uw  (loiifial  KU-clric  Conj|iauy  ami 
(hf»  Ani^Miian  Ldconioiive  Works  for  ilit-  N»  w  Ycnk  Ceiitia!  & 
HikI.'^ou  Kiver  Kailroail  was  <"xliil»iu-«l  ami  iest<!(l  in"  tlie  pres- 
•'ii« »' of  the  KIpiii'if  Trai'(inii  Commission  (>i  lix-  railiotuJ  ami 
ill  oil-  guest  s, 

Tlie  jfS'Ulr.-s  of  till-  iiial  were  exiiemely  saiisfaciory.  'it:.> 
is  the  raost  iniporiaiit  devt'lopiuent  wi>i«li  hn^  lakon  pla<  c 
in  this  direction  and  ibis  article  will  hf  foUowfij  by  one  in 
our  lu'xi  issue  desi'i'iWnsihei'oiistrui-t.ion  of  llie  locoinolive 
ill  fifiail 
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SlK^^il    with    r«oo-t()n    train    ,..•■.•.  . 
Vi!ltaK»>   of   »'UTr»'iit    supply ..*..'.  . 
Normal   full   load  rurrcnt    ... 
Ma.viiiiuiii    full    load    iurroiu 
■Nuinbrr  «f  inotorsi  ....;_,►*.> 
Typr    of    motor     ...  v.  .■'.■V.-.' .  . 
Uutlii^   of  each  motor 
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Tlif  Npw  York  Cential  &  Hudson  Uiver  Railroad  Comijany  is 
iKtw  t'l«'(  iii<  ally  equipping  its  New  York. terniinal  for  a  dis- 
i;iiii-«'  (»f  :n  niilos  on  the  main  line  from  the  Grand  Central 
siaiicMi  r<)  Ciotoii,  and  for  24  milts  on  the  Harh-m  Division 
as  far  as  Wliiii'  Plains.  It  is  the  intention  to  liandle  all  thf 
iraffic  witiiiii  this  district  electrically  and  this  locomotive  is 
<jii<-  of  from  :!(!  to  50  which  will  be  nsed  in  hauling  the  through 
pHss«'ni;«'r  trains,  the  heaviest  of  which  weish  875  tons  and 
musi  iiin  at  a  maximum  spe'^d  of  <Jo  to  (m  miles  per  hour. 

My   ilip  use  of  the  Spiaguo-GeiiPral   Kleotric  multiple   unit 

system  of  control,  two  or  more  locomotives  can  be  coupled  tO:^'' 

«:»'tli»'r  and  opoiated  from  the' leading  cab  as  a  single  unit. 

T\u'   motive    powfr   may    therefore   be   easily   adapted    fo   the 

■.ri>;ht  of  i!i»'  tiain  wiiti  no  i  ompliiaiipn  i^i  operation  ami  with 


'■;•  ':'^:' :\^V:' ;'••  ?■■■•  >.;-V"  • 
uniform   make-up  of  train  crew.     A  single  electric  lo»oincjtive 
will  ho  aide  to  maintain  (he  .«;chedulo  with  a  4r.0-ton  train,  two 
locomotives  being  coupled  together  for  heavier  trains. 

In  the  tet^is  the  locomotive  developed  remarkably  easy  rid- 
ini;  (lualities  at  high  speeds  and  during  acceleration.  Tljie  de^ 
signers  have  secured  the  best  nifcbanical  feattires  of  the  high 
speed  steam  locomotive  conildned  with  enormous  power  and 
simjdit  ity  of  control  made  possible  by  the  \ise  of  Ibo  electric 
(iiivc.  >.':.  :0?  ■  /  >^U-";'v. 

It  is  ilie  iuieiitioii  (if  till  railioail  company  and  th<'  (leneral 
Kli'cdi.  roinpaiiy  lo  make  coiiipl^te  |)reliminary  tests  and 
trials  on  iIh  so  Irxomot iv<^p  ujider  all  (otxlitions  likely  fo  ob- 
tain in  service  operation.  For  this  purpose  the  railroad  com- 
pMiiy  has  set  aside  a  fitnile  stretch  of  track  on  its  main  line 
bit  ween  Schenectady  and  TToffmans  and  equipped  it  with- 
standard  third  rail  construcf ion.  The  (rack  is  pra<-l)eally 
straight  anil  ballasted  so  aa  fo  permit  a  maximiun  speed  of 
To  fd     SO  miles  |ier  hour  lieing  attained. 

Power  for  opeii^fing  the  locnmofivr  i^  furnlshpd  by  fhe  Ooh 
wtal   Electric  ronip.iny.  and  for  Ihfa  purpose  fheic  has  been 


iiistalled  in  tiie  neW  poweivbOusje  at  ;tiie^t5fcei*ect^  ■ 

-' , (W  »0  1?; w .,  th ree  p^ ase,  25  cyclip,  Gi^ri  is  tu rbo^gonerat  r 
liverlhg  11,000  volts  to  the  iiiie.     A  special  high  tf»nsi«rn  uaii.- 
mJsrjion  line  has  been  constructed 'from  the  power -siaiioy  f^M 
a  distance  of  5  mii^s  to  the  substation  at'  Wyatts.    This  .sn^»- 
.  s.f^tipn  contains  a  l.aOO-lv.w  ,  455^  KleQera^l  Elrci  1 1 
Tf»tary   converter   with   neceBsarv'  Btatic  irarisfornier.x   for   f 
ducing  the  line  potential  from  11,000  ti(>4t>0  volts,  and  a  swilch 
hoard  consisting  of  a  COO-volt  d.c.  rotary,  ooiiverier  panel,  an 
a. (-.starling  panel  and  a  high,  tension  panel  wifh  electrical  i> 
;  operated  type  H  oil  swiicli .    The  cotiary  <?<m verier  1<b  .setf-sta  t  < 
ing  from  the  a.c.  end   thtis  requiring  no  sVm-h ionizing  or  other 
I  omj)]ii-ation    when    thiowuig  the  machine, into  service.     Tin 
siepdown  transformers  are  provided  with  laps  giving  1-2,  -2  ;; 
and  full  voltage  fcir  starting  the  rotary  ooiiverter^  these  yol 
age.s   lieing   apBlied   suc(efisively   by   means  of  <k>ttble   llirow 
Ifver  switclies.     The  machine  starts  freely  and  easily  without 
•sparkijig,  and    witlwmt   drawing   moie   ihaiv   full   load   •  iirnru 
from  the  line;           ;:: -/!'%« 

The  apparatus  In/the  siibstatJoii/:tiie-4(K«iiOHa^^^ 
lueni   of  sanie.  the  width  an^r  dimensions  are  iti  gseire.j-al  as. 
ftroposed   for   the  substatiou.s  i<>.  be  buiit.wlJhin  i he   elecftic" 
zone  at  Ihe  New  York  City  terminal,  so  that  |uaciiiar  «xf)rfi 
ence  wltli  the  plant  ni4y  l^erohtaiued  wlihlJe  tht^  idco^^  t^s: 

are  being  made  and  in  advance  of  the  con itjiittidn  o€  tbc.-. 
stations."      -.■..::'^ :  ":-'--^.-,-] ,     :\.       ' '■"'^\:''  '•-.■:^,;i''  ■/■  ,  ^■. 

This  power  station,  transmission  Wn^vsoWt;i    .i.  .  i(iijthiv-h: 
akd  6  in  lies  of  track  is  undoubtedly  the  most  conild»  te  testing 
plant  .^er  provided  for  a  trial  of  etert*Sc  rail!;o»4|   niotlwr 
power,  and  with  the  facilities  aff<ynied   in  addkimr  to' txs.tioj;' 
the  new   locomotives  much    intere.st  ing  and   valuable  cle.  tri< 
railroad  information  will  unquestionably  be  obtained.  . 

Owing  to  the  fact  that  only  a  portion  of  the  track  to  lie  ii««*l 
for  tf .stiiig  is  available  as  yet,  no  cQniplete  JOfonioflve 
have  been  made.    A  full  set  of  recording  insirunients  has  l..m 
installed  in  the  cab  of  Uie  locomotive.- and  r<rords  have  be.  j. 
obtained  of  .some  Of  the  preliminary  runs  made  to  le.s-t  jJie  i»eaf 
ings  and  running  qualities.  o£  the  locomotive.    Althoiigh  tb*se 
records  will  be  superseded  by  <  an^ftil  toi^ts  made  on  th' 
length  of  track,  bonded  and  with  sufficient  feeders  suppJiru   :, 
minimize  the  drop,  tliey  indh  at<\  in  a.generaJ  way  >v  bat  ma. 
be  expected  of  tlie  loiomotiye  running  iti  regular  service.    Tv^  ■■ 
of  the  diagrams  show  the  speed. .curr^iit'|fti|utiaji4vi>b 
the  tocoiuotive  all  on  a  time  basis.with  an  S-j-ar  train  w<-tj;' 
ing  an«;  tons,  and   a  "I  ear   train  Av^ighing  170  to^ii«:;tK>tb    «■>.- 
d usi ve  of  locomotive.     The  lotal   Aveight   of  .  t ra in.,   i m-I udi n g 
_  l(K«omotive  and  passengers,  >ras  4^1  tons  f<)r  the  ?t-rar  airt  **;;, 
tons  for  the  4^ar  train,   r.;;^ 

On  ihe.tse  fwo  running  fests  ns  bi;;}i  a  maxijiium  sp-e.!  as  p..>  " 
NJhle  was  reached  ^iti,  the  length  of  tradr  available     Th*»  fw.. 
sets  of  star! ing  tests  show  the  more  rapW  rate  of  a,vel«»raf inn 
IMJSsibIc   with   the  higher  maintained   voUax;e  available  near 


-1(U 
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iht^  sulistaiion.  The  niaxiniuni  speeds  reached  were  G3  m.p.h. 
with  l!:e  iS-car  train,  and  72  m.p.h.  with  the  4-car  train.  It 
will  be  noted  that  ihe  trains  were  still  accelerating  at  these 
speeds,  but  the  length  of  track  so  far  equipped  did  not  per- 
mit, of  attaining  higher  speeds.  These  locomotivfs  are  not 
de-siifned  for  abnormally  liigh  speeds  at  intt^rvals,  btu  rather 
to  ol>tain  a  high  average  schedule,  due  to  their  ability  to  ac- 
celerate more  rapidly  than  is  possible  with  the  present  steam 
lo<omotives. 

In  the  starting  tests  a  speed  of  30  m.p.h.  was  reached  in  GO 
seronds  with  an  8-car  train,  weighing,  including  the  locomo- 
tive. 4:Jl  tons,  corresponding  to  an  acceleration  of  one-half 
mile  per  hour  per  second.  During  certain  i)eriod3  of  the  ac- 
celeration the  increase  in  speed  amounted  to  .(!  miles  per  hour 
per  second,  calling  for  a  tractive  effort  of  approximately  27.000 
lbs.  This  value  was  somewhat  exceeded  with  the  4-car  train, 
where  a  momentary  input  of  4,200  amperes  developed  a  trac- 
tive effort  of  31,000  lbs.  with  a  coefficient  of  traction  of  22.5 
per  cent,  of  tha  weight  on  drivers.     The  average  rate  of  ac- 
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i.ociiMoriVK,  95  TO.Ns;   tot.vl,  431  tons. 

(clciation  with  the  l-(ar  train,  weighing,  including  the  loco- 
mtnive.  2ti.">  tons,  was  3u  miles  in  37 Mj  iiecontJs.  or  .S  miles  per 
lioiir  per  se<ontI,  calling  for  an  average  tractive  effort  of  22,- 
ono  lbs. 

Tlie  maximum  input  r(<orded,  4.20tt  ami)eres  ai  4*0  volts,  or 
J. !•;{.".  k.w..  gives  an  output  of  the  motors  of  2.2<io  h.  p.  avail- 
able at  the  whwl.  With  4.200  amperes  and  a  maintained  po- 
tential of  «00  volts  there  woubi  liave  been  an  input  to  the  loco- 
motive of  2.r»20  k.w.,  corresponding  to  2.S70  h.p.  output  of  the 
nuitnis.  TItis  output  i?;  secured  without  in  any  way  exceeding 
the  .safe  commuiation  limit  of  the  motors  and  witli  a  coeffi- 
cient of  traction  of  only  22.5  per  cent,  of  the  weight  upon  the 
•Irivers.  thus  placing  this  ele<-trlr  locomotive  in  advance  of  any 
steam  locomotive  yet  built.     No  service  capacity  temporaturo 


runs  have  been  made  as  yet,  and  the  preliminary  tests  have 
not  shown  any  apprs<iable  warming  up  of  the  motors. 

Throughout  both  the  starting  and  running  tests  the  electric 
locomotive  shows  its  remarkable  steadiness  in  running,  a  dis- 
tinct, contrast  in  this  respect  to  the  steam  locomotive,  espec- 
ially should  the  latter  be  forced  to  perform  the  work  here 
.shown  to  he  accomplished  by  the  electric  locomotive. 

The  motor  armatures  are  mounted  fast  to  the  driving  axles 
and  the  elimination  of  gear  and  bearing  losses  permits  of  a 
v?ry  high  efficiency  of  the  locomotive.     Reference  to  the  motor 
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characterislii  s  shows  a  maximum  efficiency  of  ajiinoximalely 
;♦;{  per  cent.,  this  value  being  fully  4  per  tent,  better  than 
pos.-lble"  with  motors  of  the  geared  tyi)e.  This  gain  is  espec- 
ially notictahle  at  the  high  sjjceds,  the  efficiency  curve  remain- 
ing above  90  per  cent,  even  at  the  free  running  speed  of  the 
locomotive  alone,  in  contrast  to  the  85  per  cent,  or  less  whi«-h 
would  be  a  good  showing  for  a  locomotive  provided  with  geared 
motois.  The  simple  construction  and  high  efficiency  made  pos- 
sible with  this  design  of  gearless  motor,  together  with  the 
minimum  cost  of  repairs  attending  such  a  construction,  makes 
Ihe  direct  current  gearless  motor  type  of  locomotive  a  distinct 
forward  step  in  electric  locomotive  construction. 


Decembkr,  1904. 
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WHAT  MOTIVE  POWER  OFFICERS  ARE  THINKING 

ABOUT. 


El)llX>KlAL   COKKKSJ'ONUII.NCE. 


It  is  a  pleasure  to  announce  the  Discovery  of  the  Motive 
Power  Department  by  a  general  manager  of  an  important  rail- 
road. (The  gentleman  asked  that  his  name  be  concealed,  as 
almost  everybody  does  when  they  have  anything  jmportant  to 
say).  He  has  discovered  that  the  mechanical  department  never 
had  half  a  chance.  He  finds  that  in  one  of  his  shops  the  gen- 
eral foreman  receives  |150  per  month  for  directing  the  labor 
of  men  whose  pay  roll  amounts  to  $60,000.  This  man  draws 
much  less  than  any  engineer  in  freight  service,  and  yet  the 
fine  new  shops  for  the  operation  of  which  he  is  responsible 
cost  a  half  million.  The  manager  has  just  discovered  that  a 
big"  roundhouse  needs  a  man  who  is  equal  to  any  emergency, 
ready  to  cope  with  untenable  difficulties  and  do  unheard-of 
reiiairs  with  facilities  no  better  than  were  provided  under  the 
conditions  of  the  days  of  woodburners  and  engines  weighing 
i;o,000  lbs.  One  of  his  roundhouse  foremen  had  fifty  engines 
which  he  was  trying  to  keep  out  of  the  shops  and  nearly  an 
equal  number  of  new  ones  fresh  from  the  builders,  all  of 
which  were  expected  to  be  in  clockwork  order  during  the 
past  winter,  when  everybody  fell  down  in  trjing  to  operate 
our  railroads.  It  was  last  winter  that  the  discovery  was 
made,  and  the  motive  power  department  may  live  to  see 
great  benefita  from  that  season  of  trial  and  grief.  This  gen- 
eral manager  said  that  he  did  not  understand  how  motive 
power  superintendents  got  along  at  all,  and  he  promises,  for 
one,  to  'Uook  into  the  matter  and  see  what  can  be  done." 

What  needs  to  be  done  is  that  which  has  long  been  done 
abroad — put  the  motive  power  department  upon  an  independent 
l)asis,  give  the  head  of  the  department  independent  authority, 
allow  him  to  build  up  his  organization  on  a  basis  of  efficiency, 
and  then  hold  him  responsible  for  results.  He  should  have  a 
salary  instead  of  a  remittance  on  account,  and  the  position 
.should  be  such  that  the  V)est  men  cannot  afford  to  step  out 
bf^cause  of  superior  attractions  in  other  lines  of  activity.  Not 
until  this  is  done  will  American  railroads  have  the  benefit  of 
the  mechanical  skill  which   they  so  greatly  need. 

It  is  encotiraging  to  have  a  railroad  president  say  (though 
editois  have  often  said  it)  that  the  motive  power  problems 
of  a  great  railroad  system  cannot  be  properly  dealt  with  by 
any  officer  lower  in  grade  and  authority  than  a  vice-presi- 
dent, reporting  only  to  the  president.  "What  we  need,"  he 
said,  "is  a  mechanical  vice-president  who  has  grown  up  in  the 
motive  power  department."  To  hear  such  a  remark  is  the 
crowning  triumph  of  a  good  trip  about  the  country.  Where 
there  is  so  much  smoke  there  must  be  some  flre^; ;  _;. 

The  loundhouse  has  been  a  storm  center,  especially  since 
the  unusual  congestion  of  traffic  combined  with  the  severe 
weather  last  winter.  Many  motive  power  men  now  find  it 
easier  to  secure  appropriations  for  improvements  in  handling 
locomotives  at  terminals,  and  the  writer  has  seen  several  com- 
prehensive and  interesting  plans  for  new  roundhouses  which 
are  soon  to  be  built.  The  mention  of  engine  failurfs  and 
roundhouse  facilities  brought  instant  response  on  a  number 
of  roads. 

In  one  case, /-and  it  is  to  be  hoped  that  there  is  only  one  such 
in  the  country,  a  strange  lack  of  business  capacity  on  the  part 
of  the  operating  department  was  revealed.  After  exacting 
a  promise  not  to  use  his  name,  a  superintendent  of  motive 
power  stated  that  the  division  superintendents  on  his  road 
made  a  i)ractice  of  ordering  engines  when  not  needed,  merely 
to  keep  one  on  hand  for  emergencies  and  "to  keep  it  up  to  the 
master  mechanics  to  have  their  engines  ready — in  other  words, 
to  keep  the  motive  power  department  continuously  in  a  hole." 
This  gentleman  showed  me  a  telegram  complaining  because 
an  engine  was  not  ready  which  had  not  at  the  time  arrived  at 
the  terminal.  I  have  heard  of  such  things,  but  never  saw  the 
evidence  until  how.  A  little  intelligent  co-operation  would 
mean  something  to  the  stockholders  of  that  road. 


It  is  evident  liiat  ilie  motiv"  power  (ioiianmcnt  ih»«'<1s  to  Jm' 
siudied  attentively  by  managing  officers,  wiio,  as  a  rule,  do  not 
(  ome  into  clo.se  enough  lontact  with  the  motive  power  prob- 
lems to  understand  them. 

Apprenticeship  is  in  as  bad  a  condition  as  ever  among  the 
railroads* visited.  In  two  cases  considerable  intFre.«t  was  ex- 
piessed  in  the  subject,  but  it  is  incomprehensibie  that  nothing 
is  done.  The  railioads  are  paying  dearly  for  neglecting  ap- 
pi entices.  They  will  awake,  but  perhaps  too  late,  to  the  facts. 
Subordinate  officials  may  claim  to  be  too  busy  to  think  about 
apprentices,  but  before  long  some  one  must  have  sufficient 
leisure  to  establish  apprenticeship  properly  or  all  kinds  of 
bad  things  will  result,  such  as  would  naturally  be  expected 
from  neglect  of  the  system  of  recruiting  the  workmen  of  the 
future.  Every  year  of  delay  will  increase  the  difficulties  of  the 
next  generation  of  managements  as  well  as  this  generation. 

An  adequate  apprenticeship  system  requires  as  a  foundation 
a  stable  and  busine^siike  official  organization,  with  a  well  es- 
tablished policy  whith  will  take  the  future  into  consideration. 
The  writer  was  asked  whether  anyone  is  doing  anything  to 
meet  the  apprentice  problem,  and  he  was  obliged  to  say  that 
he  did  not  know  of  one  railroad  on  which  the  problem  is  even 
fully  understood. 

It  would  be  impossible  to  state  the  vital  needs  of  the  ap- 
prentices too  strongly.  Tlie  apprentice  is  the  embiyo  shop 
man,  and  probably  also  the  embryo  officer,  of  the  future.  The 
educational  aspects  of  his  casa  constitute  the  vital  question  of 
the  labor  and  organization  problems  of  the  future.  Why 
should  it  be  so  neglected? 

In  connection  with  the  World's  Fair  at  St.  Louis  the  Baldwin 
Locomotive  Works  are  doing  a  nice  thing  for  their  apprentices. 
They  are  sent  to  the  exhibit  at  the  fair  to  stay  three  weeks,  and 
two  are  changed  eveiy  week.  There  are  usually  six  there  at  a 
time.  For  two  weeks  the  boys  woik  about  the  exhibit  and  the 
other  week  they  aie  left  to  themselves  to  visit  the  fair.  All 
their  expenses  are  paid,  and  on  returning  to  Philadeljihia  each 
is  required  to  write  a  leport  of  something  he  saw.  This  plan  ^ 
is  good  for  the  bojs  and  yood  for  the  firm.  It  is  typical  of  the 
factors  which  bring  the  loyalty  which  is  everywhcio  apparent 
among  iiast  or  present  pmployees  of  the  BaMwin  Works.  The 
educational  value  to  the  boys  Is  immensp  and  the  r<'por1,s  pre- 
pare<l  by  the'm  are  sai  1  to  be  veiy  interesting. 

At  the  St.  1  ouis  Exposition  the  writar  ran  across  several 
groups  of  motive  power  men  who  were  "doing"  the  exhibits 
together.  In  one  case  a  sui>erinten(lent  of  motive  power  had 
seven  of  his  master  mechanics  with  him  and  another  had 
three  These  i)fople  had  arranged  beforehand  to  meet  the 
varioi;s  exhibitors  on  certain  days,  and  they  got  a  lot  more 
out  Of  the  exhibits  than  if  they  went  independently  and  alone. 
The  writer  was  invit^d  to  join  one  of  these  groups  and  found 
it  remarkably  heli)ful  studying  the  various  Improvements. 
There  seems  to  be  a  growing  tendency  toward  "team  work" 
on  the  lailroads.  A  number  of  heads  of  departments  are 
biinging  up  their  subordinates  to  completely  handle  details, 
in  order  that  the  big  businrss  questions  of  the  motive  power 
problem  may  have  appropriai  ^  attention.  This  tendency  is 
marked  and   it  is  exceedingly  important. 

Five  years  ago,  when  this  journal  l>egan  a  quiet  campaign  in 
favor  of  4-cylinder  balanced  compounds,  the  railroad  men  were 
cold  and  would  scarcely  admit  the  stjl)ject  into  their  conversa- 
tions. Now  all  arc  watching  them  on  the  Pennsylvania  and 
Santa  Fe.  the  Burlington  and  the  New  York  Central  with  in- 
tense interest  and  two  roads  wish  to  borrow  one  of  these  en- 
gines  to  investigate  its  merits.  When  the  New  York  Central 
and  the  Pennsylvania  engines  aic  released  from  the  World's 
Fair  exhibits  mv.ch  more  will  be  heard  about  them.  The 
merits  of  this  syptem  of  construction  seem  now  to  be  so  well 
established  as  to  confirm  the  prediction  of  this  journal  that 
the  4-cylinder  balanced  compound  principle  will  constitute  the 
line  of  the  immediate  development  of  American  practice. 

Everybody  is  ready  to  talk  about  improving  shop  practice 
and  everj'body  has  improved  records  from  certain  machines, 
while  some  have  remarkable  results  to  show.    One  gentleman 
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said:  •"We  are  up  agaiuisL  shop  improvement  in  earnest.  Wages 
are  advancing.  For  instance,  our  boiler  makers'  rates  have 
gone  up  an  average  of  17  per  cent,  in  tlie  past  two  years.  In- 
creased production  of  macliinery  and  improved  shop  methods 
are  necessary  to  enable  us  to  hold  our  own  against  increased 
cost  of  labor.  We  must  improve  machinery  and  m'ethods  of 
doing  work  and  handling  material,  but  we  do  not  find  the  sup- 
port we  ought  to  have  in  the  form  of  appropriations  for  new 
machinery." 


VAUCLAIN 


FOUR-CYLINDER   BALANCED    COMPOUND 
LOCOMOTIVE. 


-4 — 6 — 0  TYPE. 


New  York,  New  Haven  &  Habtfobd  Railway. 


The  Baldwin  Locomotive  Works  have  built  two  of  the  4- 
cylinder  balanced  compounds  illustrated  in  the  accompanying 
engraving  in  a  lot  of  20  passenger  locomotives  recently  de- 
livered to  the  New  York,  New  Haven  &  Hartford  Railroad. 
These  locomotives  are  not  heavy,  in  general  appearance  they 
resemble  ordinary  4 — 6 — 0  construction,  with  the  connecting 
rods  coupled  to  the  leading  pair  of  drivers.  Except  as  to  the 
firebox  and  tender,  these  engines  bear  a  strong  resemblance 


crank  axle  is  interesting.  These  axles  are  made  of  the  built- 
up  type  in  order  to  insure  the  proper  "working"  of  the  ma- 
terial used  in  the  cheeks  and  crank  pins,  which  is  believed 
cannot  be  properly  secured  in  an  axle  of  the  forged  type. 
These  built-up  axles  are  put  together  with  a  pressure  of  about 
110  tons,  and  it  is  believed  that  in  addition  to  the  proper  work- 
ing of  the  metal,  which  can  be  secured  in  this  construction, 
an  additional  safeguard  is  provided  against  fracture  by  pro- 
viding an  elasticity  at  the  joints,  which  it  may  be  expected 
to  prevent  failure  by  fracture.  If  a  crank  axle  is  to  fail  it  is 
much  better  that  it  should  become  loose  than  to  break.  This 
step  is  in  accord  with  recent  locomotive  practice  abroad,  where 
crank  axles  of  large  size  are  usually  made  of  the  built-up 
construction. 

The  dimensions  of  the  compound  locomotive  are  presented 
in  the  accompanying  table. 


BALANCED    COMPOUND    PASSENGER    LOCOMOTIVES. 

4-6-2    TTPK   N.   Y.,   K.    B.    «    B.    K.    K. 

Gauge   4   ft.  8V2   ins. 

Cylinder   15   ins.  and  25  ins.  by  26  ins. 

Valve    balanced    pistou 

BOILER. 

Type     ; wagon     top 


VAUCLAIN    FOUB-CYLI.\DEB   BALANCED   COMPOUND   LOCOMOTIVE — NEW    YOBK.    NEW    HA\-EN   &   HABTFOBD   BAILBOAD. 


to    the    first    balanced    com- 
pound    from     these     works, 


Part*  preHHtf*!  luifeihi' 
and  rivpti-.l 


l.rfl  h.ilitl  rr.nuk  rhet-kii 


)li/bt  liaiiil  irauk  I'hetkt 


which  was  huilt  for  the  Plant 
system  and  illustrated  in  this 
journal  in  March,  1902,  page 
72.  The  present  engines  have 
nariow  fireboxes. 

The  introduction  of  the  4- 
cylinder  balanced  compound 
on  this  road  is  interesting  be- 
cause the  present  bridges 
limit  the  allowable  weight 
on  driving  wheels  and  pre- 
vent the  operation  of  such 
heavy  locomotives  as  are  real- 
ly required  to  meet  present  conditions.  It  is  significant 
of  the  value  of  this  balanced  type  of  construction  that  the 
fixhteen  simple  engines  of  this  order  are  limited  to  a  weight 
of  almut  no/jOO  lbs.  on  driving  wheels,  whereas  the  balanced 
f'liKines  aie  allowed  123.000  lbs.  In  general  features  the  two 
designs  are  very  much  alike,  except  as  to  the  factors  intro- 
duced  into   the   two   compounds  by  balancing. 

The  experience  with  these  engines  on  this  road  will  be 
watclud  with  marked  interest  beiaiise  of  the  fact  that  there 
seems  to  be  something  about  the  4-cylinder  balanced  principle 
which  Uad.s  to  a  remarkable  duty  in  service,  which  cannot 
be  entirely  accounted  for  on  theoretical  grounds.  The  Bur- 
lington engine  No.  2700,  the  report  of  tests  of  which  is  pre- 
sented elsewhere  in  this  issue,  by  its  work  justifies  this  state- 
ment. 

In  connection  with  these  New  Haven  engines  the  built-up 


BUILT-UP  CRANK    AXLE. 

Diameter     cO    Ins. 

Thi.iness  of   sheets    0-16  ins.,   11-lG   ins..    %    ins. 


Working   pressure    200 

Fuel    '.".'.'soft 


lbs 
coal 


Staying     radial 

FIBE    BOX. 

I-'-nsth    -. 120%     ins. 

Width     41V.     ins. 

Depth    front    73    ins. 

Depth   back    02   Ins. 

Thi(  kness  of  sheet.s,  sides,  %  in.,  back,  %   in.,  crown,   %  in.,  tube,  %   in. 

WATER    SPACE. 

Front     4     ins. 

Sides 3     Ins. 

Back »» 3    Ins. 

TUBES. 

.Material     Iron 

Wire  gauge    No.   12 

Number     31  x 

Diameter    2   Ins 

Length  15  ft.  1  Ins. 
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HEATING    SLRKACE. 

Firp   box ,  ...* 1CS.5    sq.    ft. 

Tubes , 

Total    .•.•-••  • 

Grate   area    v-,ViL 


f'». •■»^  • ' 


2497.5     sq. 

ft 

..2titi6    sq. 

ft 

.  .34.09    sq. 

ft 

Oianieter  of   outside 

Diameter  of   inside    . 

Journals,  main 

Journals  others    . . . 


DRIVING    WHEELS. 


ENGINE    TRUCK    WHEELS. 


72  ius. 

(iti  lUs. 

.10    ins.   by    10  Va  ins. 

,  .SVj    ins.  by  12  ins. 

33  ins. 

.  .SV*  Ins.  by   10  ins. 


Front,    diameter    .  . 
Journals   

WHEEL    RASK. 

Driving 13    ft.  6  ins. 

Kigid <>  • 13   ft.  6  ms. 

Total    engine • .  •  •  >  • r'^   "•  5  |ns. 

Total  engine  and  tender 56  ft.  8  ins. 


WEIGHT. 

., .,  ,..^;^.  ...  i.. .  .123,100    lbs. 

\..  ...,.'.;....'...  .37,500   lbs. 


On    driving   wheels.... 

On  truck,   front 

Total    engine 160,600    Ibo 

Total  engine  and  tender about  270,000  Ibb 


H.\LF-END     VIEW     AND     SECTIONS     TIIROUCn     CYLINDEBS. 

TENDER. 


Wheels   No 

Wheels  diameter 

.Journals 

Tat\k    capacity.  .  . 


V  *-'  a    ...'..    il  '•    . 


8 

. .  .33  ins. 

.4.5  in.'<.  by  9  ins. 

.  ,  .n,.'>o0    gals. 


FIRE   RISKS  OF   RAILROAD  SHOPS. 
Opinions  of  an  Insurance  Expert. 


Whether  railroad  companies  insure  their  shops  themselves 
or  with  the  insurance  companies,  the  question  of  fire  risks  is 
always  important.  In  many  cases  the  only  precaution,  aside 
from  providing  hose  reels  in  the  buildings  and  hydrants  in  the 
yards,  is  the  separation  of  the  buildings  by  distances  supposed 
to  be  sufficient  to  guard  against  a  general  conflagration  in  case 
one  of  the  bifildings  takes  fire.  Automatic  sprinkler  systems 
are  not  used  as  generally  in  these  shops  as  in  other  industrial 
fstablishments.  Having  this  fact  in  mind,  and  also  the  popular 
impression  that  steel  roof  trusses  will  resist  fire  better  than 
those  of  wood,  the  editor  of  this  journal  consulted  Mr.  John  R. 
Freeman,  widely  known  as  an  experienced  expert  on  these  ques- 
tions. Mr.  Freeman's  statements  are  so  explicit  and  so  valu- 
able  as   to   commend   themselves  to  our  readers.     He  says: 

I  am  a  most  hearty  believer  in  slow-burning  construction 
with  timbers  rather  than  steel  trusses,  and  also  a  believer  in 
the  saw-tooth  roof. 

The  result  of  our  experience  is  a  most  earnest  recommenda- 
tion of  complete  sprinkler  protection  for  substantially  every 


building  of  a  great  railroad  shop.  Sprinkler  protection  is  four- 
fold nu  effective  in  lessening  the  fire  hazard  than  is  a  mere 
subdivision  aad  isolation  ol  the  buildings  without  sprinkler 
protection.  '-■  ''';'' 
*  In  railroad  shops,  the  woodworking  and  the  painting  must 
always  remain  extra-hazardous,  and  these  departments  should 
have  isolated  buildings.  The  interior  of  a  box  car,  and  espe- 
cially the  interior  of  a  coach  during  the  varnishing  and  finish- 
ing process,  are  extra  hazardous  and  present  so  large  an  area 
shielded  from  the  direct  action  of  water  from  the  sprinklers 
that  is  is  conceivable  that  a  fire  within  may  obtaiu  sufficient 
volume  so  that  when  it  bursts  out  it  will  open  a  good  many 
sprinklers,  and  make  extraordinary  demands  on  the  water  sui>- 
ply.  I  believe  that  the  cases  will  be  found  extremely  rare 
where  sprinklers  will  not  confine  a  fire  of  this  kind  to  the  car 
in  which  it  originates,  but  causing  very  likely  considerable 
smoke  and  water  damage  to  the  surrounding  property. 

The  machine  shop,  smith  shop,  and  the  foundry  must  na- 
turally be  cut  off  from  one  another  to  insure  freedom  from 
dust  and  dirt,  and  so  these  buildings  should  be  isolated  or 
stand  end  to  end  and  be  cut  off  from  one  another  by  first-class 
fire  walls. 

For  the  main  machine  shop,  there  will  seldom  be  occasion 
for  one  so  large  that  it  cannot  remain  a  single  area  unobstruct- 
ed by  any  partition.  We,  of  course,  realize  that  the  more  a 
large  shop  is  subdivided  by  fire  walls,  the  l)etter  insurance 
risk  it  becomes,  but  on  the  other  hand,  we  recognize  that  ab- 
sence of  partitions  favors  low  cost  of  production  and  we  try 
not  to  stand  in  the  way  of  the  best  economy. 

We  now  insure  one-story  machine  shops  from  600  to  800  ft 
in  length,  and  from  100  to  200  ft.  or  mora  in  width,  without 
hesitation,  and  at  a  rate  not  materially  higher  than  for  smaller 
shops,  providing  the  construction  is  first-class,  and  the  sprink- 
ler and  hydrant  system  complete,  and  the  net  cost  of  this  in- 
surance in  our  companies  for  the  past  five  years  has  averaged 
considerably  less  than  1-10  of  1  per  cent,  per  annum,  which 
you  can  easily  figure  out  presupposes  that  the  building  and  its 
contents  will  not  be  completely  burned  up  as  often  as  once  in  a 
thousand  years. 

We  have  come  to  make  no  distinction  between  buildings  hav- 
ing their  roofs  supported  by  steel  trusses  and  those  supported 
by  timber,  although  our  experience  demonstrates  that  the  slow 
burning  plank  and  timber  construction  will  resist  fire  far 
better  than  any  steel  truss  construction.  We  have  found  that 
with  complete  sprinkler  protection,  there  is  very  little  danger 
of  the  fire  reaching  such  proportions  that  the  trusses  get 
heated  to  the  warping  or  yielding  point,  but  without  sprink- 
lers a  brisk  fire  of  10  minutes'  duration  can  completely  warp 
a  steel  truss  where  a  12  x  IG-in.  Georgia  pine  beam  25  ft.  in 
length  could  stand  for  an  hour  before  it  would  yield. 

Personally,  I  am  a  very  strong  advocate  of  the  saw-*ooth 
roof,  and  believe  it  well  adapted  to  car  shop  work.  Some  care 
and  skill  are  needed  in  working  out  the  design  to  avoid  con- 
densation drip,  and  to  avoid  trouble  from  snow  in  northern 
latitudes,  but  it  presents  no  unsolved  problem,  and  will  af- 
ford far  better  light  than  any  roof  of  the  monitor  type,  and  is 
much  easier  to  heat  and  much  safer  against  fire  than  any 
steep  lantern  roof. 


We  may  also  look  forward  to  the  time,  not  far  ahead,  when 
recording  instruments  on  the  tools  will  give  the  superintend- 
ent a  check  on  production  and  on  the  individual  operator. 
that  will  enable  him  to  keep  track  of  the  "personal  equation" 
in  the  shape  of  lazy  workmen  in  a  most  accurate  and  impartial 
manner,  with  corresponding  benefits  to  the  output  of  his  tools, 
the  dividends  of  the  stockholders  and  the  pay  envelope  of  the 
diligent  mechanic. — F.  B.  Dumav,  Franklin  Institute. 


The  largest  all  wood  pulley  ever  built  is  on  exhibition  at  the 
St.  Louis  Exposition.  It  is  20  ft.  in  diameter,  has  a  50-in.  face 
and  a  20-in.  bore  and  is  composed  of  over  11.000  pieces.  It 
will  transmit  1,500  h.p.  and  was  made  by  the  Reeves  Pulley 
Company.  ">; 
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Not  one  superintendent  of  motive  power  in  this  country  lias 
all  of  the  facilities  and  equipment  which  he  needs  in  order  to 
keep  up  hi.s  locomotives  and  cars  to  their  highest  standard  of 
efficiency.  The  railroads  are  waking  up  to  the  importance  ot 
improved  machinery  and  improved  methods,  and  we  hope  gen- 
eral managers  will  soon  give  unrestricted  assistance  in  pro- 
viding shop  equipment  which  will  permit  of  economical  main- 
tenance of  rolling  stock.  This  journal  is  alive  to  the  need, 
and  is  endeavoring  to  assist  motive  power  men  by  informing 
them  of  every  important  step  in  progress.  It  is  only  fair  10 
ask  for  co-operation  in  an  effort  to  help  motive  power  men  in 
their  work.  We  ask  a  simple  and  easy  thing,  merely  that  the 
readers  will  mention  this  journal  in  asking  for  information 
concerning  improvements  in  machine  tools  or  other  develOi> 
ments  described  in  our  pages. 


The  results  of  the  preliminary  tests  of  the  New  York  Cen- 
tral &  Hudson  River  Railroad  electric  locomotive,  described 
on  another  page  of  this  issue,  are  very  gratifying.  The  Gen- 
eral Electric  Company  and  the  American  Locomotive  Com- 
pany, who  designed  and  built  it,  have  introduced  some  very 
radical  changes  in  design  from  that  of  previous  locomotives 
of  this  type  which  have  greatly  increased  its  efficiency.  Tiie 
(piick  acceleration,  the  easy  riding  at  all  speeds,  the  large, 
roomy  cab.  the  absence  of  smoke  and  steam,  and  the  fa(  t  that 
the  engineer  has  a  large,  wide  cab  window,  which  enables 
him  to  see  the  full  width  of  the  track  to  within  a  few  feet 
of  the  front  of  the  locomotive,  are  qualities  that  forcibly  im- 
press one  accustomed  to  riding  a  steam  locomotive.  With  a 
greater  length  of  track  for  the  test  and  better  bonding  of 
the  rails,  it  is  reasonable  to  expect  even  a  better  showing 
than  has  thus  far  been  made.  The  high  efficiency  of  the 
locomotive  over  a  wide  range  of  speed  is  remarkable. 


A  nianufai-rurer  who  had  fitted  up  his  shop  with  motor  drives 
thought  his  power  bills  too  large.  He  thought  it  due  to  waste- 
fulness and  took  his  men  to  task.  The  next  power  bill  was 
some  40  per  cent,  less  and  he  was  pleased — until  he  discovered 
that  the  output  of  the  shop  was  reduced  correspondingly.  He 
then  wisely  told  the  men  that  he  wished  large  power  bills,  his 
reason  being  that  the  power  was  almost  a  direct  measure  of 
the  output.  He  next  bought  recording  watt  meters  and  kept 
close  watch  of  the  power  used  in  the  different  groups  of  ma- 
chines, all  of  which  led  to  a  marked  increase  of  output.  Wait- 
meters  might  be  used  with  great  advantage  in  checking  the 
work  of  departments  and  they  should  be  more  often  used  for 
this  purpose. 


Those  who  first  applied  individual  motors,  to  machine  tools 
had  very  little  information  as  to  the  amount  of  power  required 
by  the  various  tools  and  based  their  calculations  on  the  size 
of  belt  used.  But  this  method  was  not  very  satisfactory. 
Another  method  which  was  based  on  early  experiments  in 
motor  driven  tools  and  which  gave  fairly  good  results  for 
machines  on  which  either  the  work  or  the  cutter  rotated  was 
to  multiply  the  number  of  cubic  inches  of  material  removed 
per  minute  by  a  constant  depending  upon  the  material  being 
machined.  The  formulae  given  in  an  article  in  this  issue  are 
derived  from  actual  practice  and  each  type  of  machine  is 
treated  by  itself.  They  are  intended  for  preliminary  esti- 
mates only. 


The  use  of  dull  or  poorly  ground  tools  means  that  both  time 
and  power  are  being  wasted  and  that  a  poor  grade  of  work  is 
being  turned  out.  The  purpose  of  the  article  on  "Tool  an.l 
Cutter  Grinders,"  on  another  page  of  this  issue,  is  to  indicate 
certain  types  of  grinding  machines  which  it  is  essential  to 
have  in  every  well  equipped  railroad  machine  shop.  This  in- 
cludes tool  grinding  and  shaping  machines  for  tools  such  as 
are  used  on  lathes,  planers,  slotters  and  boring  mills;  universal 
tool  and  cutter  grinders  for  milling  machines,  cutters  of  all 
kinds  and  such  tools  as  reamers,  counter-borers,  etc.;  and  drill 
grinders  adapted  for  sharpening  both  flat  or  twist  drills.  Self- 
contained  motor  driven  emery  wheels  should  be  scattered 
through  the  shop,  especially  on  the  erecting  side.  These  may 
he  used  to  very  great  advantage  for  smoothing  off  castings  or 
other  kinds  of  work,  in  place  of  using  a  file,  but  should  not  be 
used  to  any  great  extent  for  sharpening  tools,  as  this  work 
should  be  concentrated  in  the  tool  room,  where  it  can  be 
handled  by  unskilled  labor. 


A  record  of  a  reduction  of  56  per  cent,  in  boiler-makers  force, 
and  a  decrease  of  80  per  cent.  In  engine  failures,  accompanied 
by  an  increase  of  6  per  cent,  in  tonnage  handled  and  a  re- 
duction of  4  per  cent,  in  the  number  of  locomotives  required 
to  do  the  work,  is  one  which  should  bring  the  subject  of  water 
purification  forcibly  to  the  attention  of  managers  and  presi- 
dents. These  results,  as  obtained  on  the  Chicago  &  North 
Western,  we  describe  on  another  page  of  this  issue  and  no 
more  forceful  argument  for  liberal  investments  in  water  puri- 
fying plants  can  be  required.  Engine  failures  are  becoming 
the  subject  of  rigid  Investigation  everywhere,  and  if  no  other 
advantage  than  their  reduction  is  obtained  the  cost  of  the 
plants  is  fully  justified.  It  is  safe  to  say  that  the  experience 
of  this  road  may  be  repeated,  and  even  in  many  cases  sur- 
passed, by  other  roads  where  the  water  is  worse  and  the  loco- 
motives are  of  heavier  types.  This  journal  maintains  that 
there  is  no  plainer  duty  lying  before  railroad  managements 
than  the  installation  of  apparatus  for  improving  locomotive 
boHer  feed  water.  In  bad  water  districts  nearly  every  boiler 
shop  is  overtaxed  and  men  of  the  right  sort  to  contend  with 
the  work  are  growing  scarcer.  Their  wages  are  advancing, 
which  constitutes  another  strong  argument  for  a  broad-minded 
business  policy  in  this  important  matter. 
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It.  is  a  good  plan  to  oducale  your  successor  so  that  when 
you  arc'  \vante:l  lor  a  higher  position  some  one  is  ready  to 
<arry  on  your  worl<.  Taking  this  precaution  indicates  a  broad- 
minded  way  of  dealing  with  subordinates,  and  a  man  who 
prepares  for  promotion  in  this  way  usually  receives  it  because 
his  subordinates  are  helping  him  make  his  record.  A  young 
railroad  officer,  whose  advancement  is  announced  in  this  issue, 
is  promoted  largely  because  his  whole  outfit  of  subordinates 
were  competent  to  carry  on  his  work  while  he  was  called  away 
temporarily  for  important  special  service.  This  is  not  merely 
good  policy;   it  is  an  excellent  business  principle. 


THE  BEST  LOCOMOTIVE. 


Under  this  heading  on  another  page  of  this  issue  a  four- 
cylinder  balanced  compound  locomotive  is  shown  to  provide 
the  equivalent  of  25  per  cent,  more  boiler  capacity  than  if 
it  had  simple  cylinders  with  the  same  boiler.  If  a  better 
record  of  the  advantages  of  a  compound  over  a  simple  loco- 
motive has  appeared  in  print  the  writer  does  not  know  it. 
A  steam  consumption  of  22.86  lbs.  per  indicated  horse-power 
per  hour  for  a  large  modern  locomotive  is  a  remarkable  re- 
sult, and  the  Burlington  tests  are  therefore  specially  note- 
worthy. The  fact  that  the  results  come  from  the  Aurora 
laboratory  organization  is  a  sufficient  guarantee  of  their  ac- 
curacy and  trustworthiness. 

These  tests  show  nothing  concerning  the  smoothness  of 
working  of  the  balanced  compound  or  of  its  effect  on  the 
track.  On  another  road  the  officials  say  that  the  saving  in 
track  repairs  due  to  the  use  of  the  balanced  compounds  lead 
them  to  wish  for  no  other  than  balanced  engines. 

To  those  who  have  expected  much  of  the  balanced  com- 
pounds these  tests  and  the  opinions  of  the  officials  referred 
to  are  exceedingly  gratifying. 


A  PREFACE  IN  SUPERHEATING. 


It  is  significant  that  the  Canadian  Pacific,  being  the  road 
on  whi(h  the  superheater  was  first  applied  to  a  locomotive 
in  American  practice,  should  be  the  first  to  take  up  the  prac- 
tice on  a  large  scale.  The  reasons  for  this  are  stated  in  cou- 
nection  with  a  description,  in  this  number,  of  new  locomotiv-^s 
just  completed  for  the  Canadian  Pacific,  the  statements  being 
quoted  as  exactly  as  possible  from  the  words  of  Mr.  Vaughan. 
Thus  far  there  seems  to  be  no  reason  to  believe  that  super- 
heating will  be  anything  but  satisfactory;  at  all  events,  noth- 
mg  of  an  unsatisfactory  nature  has  thus  far  developed  on 
that  road.  The  table  of  figures,  taken  from  performance 
sheets,  is  not  entirely  satisfactory  as  measure  of  the  value 
of  superheating,  but  it  certainly  justifies  the  step  taken  by 
the  Canadian  Pacific.  The  enginemen  like  these  engines,  and 
the  firemen''at  once  noticed  a  reduction  in  the  amount  of  coal 
lequired.  This  indicates  the  possibilities  for  increasing  the 
capacity  of  present  locomotives,  and  because  superheaters  are 
easily  applied  to  old  as  well  as  new  locomotives,  this  prin- 
ciple seems  to  be  one  of  very  great  importance.  It  will  mean 
much  to  the  railroads  of  this  country  if  many  engines  which 
Are  deficient  in  boiler  capacity  may,  by  the  addition  of  the 
superheater,  be  'improved  in  effectiveness  from  25  to  30  per 
cent  If  the  piomises  of  the  present  are  fulfilled,  this  will 
place  in  the  hands  of  motive  power  officials  that  which  they 
have  long  wanted,  a  means  for  improving  existing  locomotives 
as  well  as  new  ones,  rendering  them  capable  of  dealing  with 
conditions  whidi  have  far  outstripped  their  capacity.  Tlie 
decision  of  the  Canadian  Pacific  may  therefore  l)e  considered 
a  most  important  one,  and  it  is  likely  to  mark  a  new  epoch  in 
American  locomotive  practice  which  no  railroad  official  can 
afford  to  ignore.  The  beauty  of  the  superheater  is  that,  while 
revolutionizing  in  results,  it  is  very  simple  mechanically;  its 
use  involves  no  radical  changes  in  practice  except,  perhaps,  in 
lubrication,  and  iff  this  all  will  agree  a  revolutionary  im- 
provement is  required  for  ordinary  engines. 


BOILER  REPAIRS  WITH  TREATED  WATER. 


Rkcokus  Fim>m  Chicago  &  N<iktii  Wkstkk.n  Rmi.w.w 


The  results  in  a  reduction  of  boiler  repairs  and  failures  due 
to  flue  leakage  which  are  being  obtained  through  the  intro- 
duction of  water  treating  plants  are  now  becoming  available 
after  two  or  more  years  of  service.  The  Chicago  &  North 
Western  has  installed  a  sufficient  number  of  plants  to  supply 
good  water  to  the  focomotives  running  into  Clinton  and  Boone, 
Iowa,  and  Mr.  Robert  Quayle,  superintendent  of  motive  power, 
has  courteously  granted  permission  for  the  publication  of  a 
report  by  Mr.  F.  G.  Benjamin,  master  mechanic  at  Clinton, 
which  contains  valuable  information  of  the  sort  that  is  greatly 
needed.  This  record  does  not  represent  all  the  advantages  to 
be  had  from  the  treating  plants,  because  about  15  per  cent,  of 
the  locomotives  had  not  been  through  the  shops  for  general 
repairs  during  the  period  covered  by  the  report,  and  these 
boilers  have  never  been  freed  entirely  from  scale  to  give  the 
treated  water  a  perfectly  fair  chance.  From  the  report  the  fol- 
lowing is  taken: 

With  reference  to  the  reduction  that  has  been  made  in  the 
cost  of  operating  locomotives  in  Iowa,  due  to  the  installation 
of  water  purifying  plants,  it  is  a  little  difficult  to  say  exactly 
what  reductions  have  been  made  because  of  other  influences  be- 
sides the  purified  water  that  may  affect  the  decreased  costs. 
The  following  figures,  however,  are  submitted  in  testimony  of 
the  benefits  derived  from  this  purified  water.  The  boiler- 
maker  force,  for  instance,  has  been  decreased  as  follows:  In 
1902  there  were  at  Clinton  and  Boone  an  average  of  36  boiler- 
makers,  costing  $10.40  an  hour,  and  42  boilermaker  helpers, 
costing  $7.09  per  hour,  while  in  1903  and  thus  far  in  1904  an 
average  of  23  boilermakers  at  an  average  cost  of  $7.71  per 
hour  and  35  boilermaker  helpeis  at  an  average  cost  of  $6.70  an 
hour  have  been  sufficient.  This  means  that  the  boilermaker 
force  has  decreased  56  per  cent,  and  the  tost  for  boilermakers 
has  decreased  21.4  per  cent.  The  larger  percentage  of  the 
men  being  lx)ilermakers  and  the  increased  compensation  re- 
ceived by  boilermakers  makes  the  difference  in  the  per<-entago 
of  force  employed  and  the  cost  of  the  labor. 

This  is  not  the  only  result,  however,  that  has  been  pro 
duced.  as  the  decreased  number  of  boilermakers  with  the  bene- 
ficial results  from  the  treated  water  together  have  permitted 
the  engines  to  be  kept  in  swh  condition  that  the  number  of 
engine  failures  has  dropped  off  to  a  remarkable  degree.  Be- 
low is  a  comparison  of  the  failures  due  to  leaky  conditions  in 
1902  and  1903: 


Lealty  flues  .  .  , 
Leaky  fireboxes 
I^eaky    arch    tubes 

Total     . . 


*  ■*,*   •   •   < 


1902. 

.    463 

.      31 

6 
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l»o3. 
,3:jo 

358 


From  this  it  will  be  seen  that  the  failuies  on  account  of 
leaky  flues  in  1903  over  1902  was  reduced  30  per  cent. 

The  greatest  benefits,  however,  from  treated  water  did  not 
seem  to  be  reached  until  along  in  August,  1903.  and  a  com- 
parison of  the  results  from  August,  1902,  to  and  including 
June,  1903.  and  August,  1903.  to  and  imluding  June,  1904, 
shows  the  following  very  gratifying  results: 


Aug..  1!>(»2.  to  and  in-       Aur..  l!««t.'^.  »<>  and  in- 
fludins  .lune.  Iftii;!.  cludiiif;  .Iiuie,  1!»ii  t. 

.'44  »n 


I^aky    flues v ; . , 

I>*aky    fireboxes  ..,■.-,  ..ii, 
I.,<';tky   iin-h  tubes    ..... 


Total 


120 


This  gives  its  a  reduction  of  SO  per  cent,  in  failures  due  to 
leaky  conditions  in  these  months.  These  improved  results 
in  engine  failures  in  1903  over  1902  have  been  made  with  con- 
ditions that  show  a  heavier  ton  mileage  in  1903  than  in  1902. 
showing  that  the  engines  were  worked  up  to  their  full  capacity 
and  even  under  these  conditions,  made  such  an  improvement. 

The  total  ton  mileage  for  1902  was  2,934.130.377  ton  miles 
and  this  tonnage  was  handled  at  a  cost  of  28.7  lbs.  of  coal  per 
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IMO  tou  miles.  In  rj03.lhe  total  was  3,154,484,507  ton  miles  at 
a  cost  of  27.5  lbs.  of  coal.  From  tbis  it  will  be  seen  that  an 
increase  of  6.6  per  cent,  in  ton  mileage  was  handled  during  the 
year  1903  over  the  previous  year,  and  that  this  work  has  been 
done  with  an  average  a-ssignment  of  159  engines  in  1902,  as 
compared  with  an  average  assignment  of  154  engines  in  1903, 
a  saving  of  4  per  cent,  in  the  number  of  engines.  In  each  of 
the  years,  83  per  cent  of  the  engines  assigned  were  in  con- 
stant service. 

From  the  above  figures  it  will  be  seen  that  the  boilermaker 
force  was  reduced  56  per  cent;  the  cost  of  boilermakers  21.4 
Iter  cent;  engine  failures  decreased  80  per  cent.;  an  increased 
tonnage  of  C.6  per  cent,  was  handled,  and  the  number  of  en- 
gines in  service  decreased  4  per  cent. 

It  is  rather  difficult  to  say  to  what  extent  the  cost  for  ma- 
terial and  labor  has  been  affected  by  this  item,  but  it  is  safe  to 
say  that  a  very  material  decrease  has  been  affected  in  this  di- 
rection, as  engines  are  being  taken  into  the  shops  right  along 
which  required  flues  reset  and  new  side  sheets,  where  now 
repairs  to  machinery  and  resetting  a  portion  of  the  flues  Is 
sufficient,  thereby  placing  the  engines  in  serviceable  condition 
for  from  six  to  eight  additional  months  before  it  is  necessary 


PLANT  OF  THE  LOCOMOTIVE  &  MACHINE  COMPANY 

OF    MONTREAL. 


The  American  Locomotive  Company  has  recently  acquired 
the  plant  of  the  Locomotive  &  Machine  Company  of  Montreal, 
Canada.  This  Montreal  plant  is  operated  under  its  original 
corporate  name  (The  Locomotive  &  Machine  Company  of 
Montreal,  Limited);  there  is  a  local  manager  and  staff  at  the 
works,  and  a  city  office  at  Montreal,  while  the  general  offices 
are  located  at  New  York. 

Tlie  plant  is  located  some  C  miles  to  the  eastward  of  the 
heart  of  the  city  of  Montreal,  being  actually  in  the  Parish 
of  Longue  Pointe,  Quebec.  The  plot,  covering  63  acres,  ex 
tends  from  the  St.  Lawrence  River  on  the  south,  to  the  right 
of  way  of  the  Great  Northern  Railway  and  the  Montreal  Ter- 
minal Railway  at  the  north.  The  plant  is  provided  with  a 
complete  system  of  tracks,  connecting  the  various  buildings 
with  the  two  railways  mentioned,  and  through  them  to  all  the 


to  do  the  work  that  formerly  would  have  to  be  done  on  the 
engines  when  first  taken  in  under  previous  conditions. 

There  are  a  number  of  things  that  can  be  mentioned  in  con- 
nection with  this  as  being  beneficial,  but  which  cannot  be  com- 
puted in  dollars  and  cents,  among  which  may  be  enumerated 
the  benefits  derived  as  follows:  First,  from  the  short  time  re- 
quired for  engines  to  go  over  the  road,  due  to  less  engine  fail- 
ures and  delays  on  account  of  leaking;  second,  a  better  tone 
and  feeling  among  our  men,  which  necessarily  means  better 
service;  third,  longer  time  at  terminals,  which  means  more 
time  to  work  on  engines,  consequently  the  engines  are  in  bet- 
ber  condition;  fourth,  less  coal  is  consumed,  other  conditions 
being  equal,  because  they  are  less  hours  on  the  road,  and  the 
destruction  of  the  encrusting  matter  on  the  flues  and  firebox 
sheets  means  a  higher  evaporating  power  of  the  fuel  con- 
sumed; fifth,  there  is  less  expense  in  the  cost  of  delay  and 
overtime  because  of  the  shorter  time  the  engines  will  have 
necessarily  been  on  the  road;  sixth,  relief  engines  are  not  sent 
out  to  protect  important  passenger  and  mail  trains,  or  to  pro- 
tect trains  on  stock  nights,  as  was  formerly  necessary. 

All  of  these  things  cannot  be  stated  in  cost  in  dollars  and 
cents,  but  they  all  count  for  economy  and  better  results. 


of  the  boiler  shop  2,  20-ton  and  1,  10-ton  hydraulic  traveling 
cranes.  All  departments  are  provided  with  ordinary  swing 
cranes;  the  provision  of  cranes  of  this  class  being  extremely 
liberal. 

The  pattern  and  carpenter  shop  is  66  ft  x  100  ft.  and   is 
of  two  stories.    The  pattern  storehouse,  adjacent  to  this  build- 
ing, is  of  the  same  size,  but  of  one  story.     A  storehouse  and 
office  building  is  located  at  the  southwest  corner  of  the  main 
,  building. 

There  is  also  a  large  structural  shop,  200  ft.  x  300  ft.,  with 
but  two  posts  within  the  entire  floor  area.  Conditions  exist- 
ing in  Canada  justified  the  expectation  that  a  structural  shop, 
operated  in  connection  with  this  locomotive  building  plant 
would  be  a  profitable  enterprise.  It  is  especially  designed  and 
perfectly  adapted  to  general  structural  work,  either  the  build- 
ing of  bridges  or  trusses,  steel  work,  -etc.,  for  steel  buildings, 
and  a  great  deal  of  work  of  this  character  has  already  been 
done  and  is   now  under  way. 


LOCOMOTIVE     &     MACIIINE     COMP.\NV     OF     MONTRE.VI., 
VIEW    OF    MACHINE    SHOP    AND   OFFICE    BUILDING. 


lines  which  radiate  from  Montreal.  The  Government  is  con- 
structing a  dock  and  basin  on  the  river  front,  from  which 
water  shipments  may  be  made,  and  at  which  supply  materials 
may  be  received. 

The  plant  is  seen  to  comprise  a  main  building  (including  5 
principal  departments),  a  power  plant,  a  carpenter  and  pat- 
tern shop,  a  pattern  storehouse,  a  structural  shop  and  a  scrap 
hous°.  It  is  the  most  compact  locomotive  building  plant  in 
Anu:ri(  a.  the  arrangement  of  the  several  departments  of  the 
main  building  securing  the  free  interchange  of  material  and 
minimum  distances  to  be  traversed. 

The  main  building  includes  a  machine  shop  132  ft  x  420  ft., 
also  a  forge  and  smith  shop  and  erecting  shop,  a  boiler  shop 
and  a  foundry,  each  66  ft.  x  380  ft.  The  machine  shop  is  di- 
vided into  two  bays  by  a  central  line  of  columns.  Electric 
traveling  cranes  are  provided  as  follows:  Machine  shop,  4, 
10-ton;  erecting  shop,  2,  60-ton;  boiler  shop,  1,  20-ton;  foundry, 
2,  15-ton.    In  adition  to  these  there  are  in  the  riveting  tower 


The  buildings  are  thoroughly  modern;  the  outer  walls  being 
of  stone  up  to  the  window  sill  line  and  above  that  of  brick. 
The  roof  trusses  are  of  steel  throughout.  Many  of  the  in- 
terior partitions  are  formed  by  studding,  supporting  expanded 
metal  sheets  and  surfaced  with  plaster  on  both  sides.  •  Such 
partitions  serve  every  purpose  in  the  way  of  dividing  the  dif- 
ferent departments,  and  are  also  cheap  to  construct  and  oc- 
cupy a  minimum  of  floor  space. 

The  tool  equipment  of  the  plant  was  very  carefully  selected 
and  is  modern  throughout.  It  is  being  amplified  and  enlarged, 
and  a  very  liberal  policy  is  in  force,  under  which  new  tools 
or  appliances  which  facilitate  work  or  accelerate  output  are 
always  installed  as  soon  as  their  merits  have  become  known. 

The  exterior  appearance  of  the  buildings  of  this  plant  shows 
them  to  be  substantial  and  generally  pleasing,  but  without  any 
unnecessary  ornamentation.  A  photographic  view  of  the  main 
building  from  the  southwest  shows  the  character  of  the  build- 
ings. 


December,  1904. 
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As  regards  output,  it  may  be  said  that  under  present  condi- 
tions, tlie  works  may  be  expected  to  turn  out  about  150  loco- 
motives per  year;  witli  the  additional  tool  equipment  which 
has  been  ordered,  and  with  the  improved  methods  and  organi- 
zation which  are  being  perfected,  this  output  can  be  advanced 
to  about  175  locomotives  per  year,  when  the  force  is  on  day 
work,  only,  or  to  about  200  locomotives  per  year  when  work- 
ing overtime.  The  boiler  shop  has  a  capacity  in  excess  of 
the  other  departments,  and  can  probably  turn  out  about  300 
boilers  per  year,  but  this  excess  capacity  can  be  used  to  good 
advantage,  as  many  railways  order  new  boilers  to  replace  the 
boilers  of  old  locomotives  which  they  modernize. 

The  company  is  building  a  large  hotel  and  a  number  of  cot- 
tages to  accommodate  many  of  the  skilled  workmen.  These 
will  be  located  on  the  company's  land  near  the  St.  I.,awrenoe 
River. 


Ill  bur  opfniion,  there  never  trill  be  any  pronounced  improve- 
ments in  steel  car  painting  and  maintenance  until  ways  and 
means  are  devised  to  remove  the  flash  scale  always  adhering 
to  all  new,  common  rolled  steel  plate;  that,  regardless  of  all 
adverse  claims,  all  flash  scale,  hard  or  soft,  should  be  removed, 
from  the  fact  that  when  a  coated  over  flash  scale  comes  in  con- 
tact with  moisture  through  abrasion,  it  rots  away  from  between 
paint  coating  and  true  under  metal  and  falls  off  in  large  flakfs, 
regardless  of  applied  paint,  in  quantity  or  quality.  On  the 
question  of  possible  improvements,  we  would  recommend  that 
the  sand  blast  method  be  used  to  remove  all  scale  from  steel 
car  structural  plate;  that  it  also  be  used  by  the  manufacturing 
concern  in  original  painting;  that  it  also  be  used  in  railway 
repair  yards  as  a  matter  of  labor  saving  and  economy. — W.  O. 
Quest,  Master  Car  and  Locomotive  Painters'  Association. 
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\"<i  lull  jiiilf.-  Ill  lliu^.iht;  Ltjial  was  'i. J  J4, 4X4,5107  ton  miles  at 
i  cost  ot  27,0  lbs.  of  coal-  From  this  it  will  lie  t^oiii  that  an 
;iMMaseof«.6peifi5eAt.i^  ton  mileage  was  haiulU'd  duiiug  the 
\»'ar  1&03  ovftt-  the  prt'vious  yjear,  and  that  this  work  has  beeu 
done  with  an  average  a^^siititinK'iit  of  jr>!:»  eimiiu's  in  r.*02,  as 
<umi>!irt'd  Willi  an  aveias^c  assii:nnu'ni  ot"  154  engines  in  lUOi!, 
a  saving  ot"  4  p^r  cent,  in  t'ltV"""!^*-'!"  ^'^  engines.  In  each  of 
thjfr  yearsr  83  J)?!'.  (S&ttt/ol  t&e  ejigl^^  wtre  in  con- 

stnnt  service. 

F'lom  the  altov*.'  Jij;iii<'>  ii  will  b"  f»-i-ii  ihaL  ilu'  hoileiniaker 
iMirc  wiks  it'diiced  .■»♦;  per  cent.;  the  vos!t  of  boilerniakers  21.1 
!>'  !  eht;.  QORine  failur.es  «lt'i-re.ised^80  per  rent.;  an  increased 
'(iiuia^e  of  iJ.ti  per  cent- 'wiasliaud led,  and  tiie  number  of  en- 
gines in  .servicp  decreased  4  percnnt..     ..        . .      -. 

It  is  rather  ditlii-ult  to  s-ay  to  what  ejcient  tlw  cost  for  ma- 
!•  liaJ  and  labor  has  been  affected  by  this  item,  but  it  is  safe  to 
sjij*; that  a  very  niaterial  decrease  has  been  affected  in  this  di- 
reetion..  as  enjiines  are  being  taken  into  the  shop?^  right  along 
whiih  required  flues  reset  and  new  side  sheets,  where  now 
repair.-;  to  machinery  and  resetting  a  portion  of  the  flues  is 
suflitient,  tlierefeypliacins  the  engines  in  serviceable  condition 
; ..I-  froin  ^^ix:  tO  eight  additional  months  bf fore  it  is  necessary 
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Ill  do  the  work  that  loi-m<Tiy    would   liavt;  lo  be   ilouc  mi   I  he 
•  •ngines  when  first  taken  in   under  luevious  conditions. 

There  are  a  number  of  things  tliat  can  be  mentioned  in  con- 
net  limi  with  this  as  being  beneficial,  but  which  cannot  be  com- 
puted in  dollars  and  rents,  among  vvhirh  may  be  enumerated 
the  beneflls  derived  as  follows:  l-'iist.  from  the  short  time  re- 
quired for  engines  to  go  over  the  road,  due  to  less  engine  faii- 
urts  and  delays  on  account  of  leaking;  second,  a  l)etter  tone 
and  feeling  among  our  men.  which  necessarily  means  better 
service:  third,  longer  time  at  terminals,  which  means  more 
time  to  work  on  engines,  consequently  the  engines  are  in  bet- 
lier  condition;  fourth,  less  coal  is  consumed,  other  conditions 
iieing  e<jual.  because  they  are  less  hours  on  the  road,  and  the 
(Icslructiou  of  the  encrusting  matter  on  the  flues  and  flrebnx 
sheets  means  a  higher  evaporating  power  of  the  fuel  con 
sumed;  fifth,  there  is  less  expen.se  in  the  cost  of  delay  and 
overtime  i)ecanse  of  the  shorter  time  the  engines  AviU  have 
necessarily  been  on  the  load;  sixth,  relief  engines  are  not  sent 
out  to  protect  important  passenger  and  mail  trains,  or  to  pro- 
tect trains  on  stock  nights,  as  was  formerly  necessary. 

.Ml  oC  these  things  cannot  be  stated  in  cost  in  dollars  and 
cents,  hut  thev  all  (  ouni  for  economy  and  better  results. 


The  Amerrcan  Lbconiotive  Company  has  recently  acquired 
tire  plant  of  the  Locomoiive  &  Machine  Company  of  Alontreiil, 
Canada,     Tins   Montreal  i)lant  is  oiK.'rated   under   its  original 

•  iMiiurafe  name  (The  Lotonioiiyj-  &  Machine  Company  of 
.^luIltr^«l,  IJmiied;) ;  there  is^^^^^^  and  staff  at  the 
uorJvs,  aud  8t  city  o.ftce  at  iiOiUfeat,  while  the  general  offices 
;ii»'  located  at  Xew  Vork:                 ;'    t  ^    :^     • 

The  plant  is  located  sonit    <>  milfs'  Co  the  eastward  of  Uie 
li-urr  «)f  the  viiy  of  .Montreal,  being  actually   in    the   Parish 
l.ongue,  Pointe.  (i»ebe<;.       The  plot,  covering  03  acres,  ex 
;    iid.s  from  the  St.;  Lawrem  ^    Kiver  on  the  south,  to  the  rlgiit 

•  d  way  of  the  (Jreai  Xiutht'in  Railway  and  the  .Montreal  Ter- 
iimial  Kailway  at  the  north.  The  plant  is  provided  with  a 
■  "inplete"  systeiii.  :of:  tracks,  (  onnectin.g  the  various  buildings 
with  the  two  railways  metitioned,  and  through  them  to  all  the 


of  the  i)oiier  shop  J,  2"  ion  and  1,  10-ton  hydraulic  traveling 
cranes.  All  departments  are  provided  with  ordinary  swiiig 
cranes;  the  provision  of  cranes  of  this  class  being  extremely 
liberal. 

The  pattern  and  carpenter  shop  is  GO  ft.  x  100  ft.  and  is 
(d  two  stories.  The  pattern  storehouse,  adjacent  to  this  build- 
ing, is  of  the  same  size,  but  of  one  story.  A  storehouse  and 
office  building  is  located  at  the  i-outhwest  corner  of  the  main 
building. 

There  is  also  a  large  .strut  tural  shoii,  200  ft.  x  oiio  ft.,  with 
but  two  posts  within  the  entire  floor  area.  Conditions  exist- 
ing in  Canada  justified  the  exjtectation  tliat  a  structural  sho|;. 
operated  in  connection  with  this  locomotive  building  plant 
would  be  a  profitable  enterprise.  It  is  especially  designed  and 
perfectly  ada|tteil  lo  general  structural  work,  either  the  builti- 
ing  of  bridges  or  trusses,  steel  w(Mk,  etc.,  for  steel  buildin>;s, 
ami  a  great  deal  of  work  of  this  character  has  already  beeu 
•  lone  ami   is   now  under   wav. 


LOCOMOTIVE     .\       MACIIIM.     t 

ViEW  OF  .^r.vcniNK  siirn' 

liri.s  ulti.li  litiliaie  iroiii  .vlon; ; .  it..  The  Government  is  con- 
>i  rutting  a  do(dv  and  basin  on  the  river  front,  from  wh:'.;h 
vvat«r  shipments  may  -ha  iiiade>  and  at  which  sui)i)!y  materials 
may  lie  received. 

The  plant  is  »se»'n  t«j  compri.-ie  a  main  builtiing  (.including  '> 
principal  iltiKinmcnisi.  a  |»ow«'r  plant,  a  carpeiiier  and  pat- 
;fin  shtq),  a  pailerii  storehouse,  a  .stnjctural  shop  and  a  sc»ap 

:horts^.  •  It  is  the;j|li€i«t;  e^  Iticonmtiye   bwiiiling  plant   in 

America,  the  .ariang»'nient  of  lite  several  dt jtartments  of  the 
main  lnijltling  securing  the.  fl'ee  interchange  of  material  an  I 
minimum  illstaiiccs  to  he  travri-s.ed. 

The  main' htijldiug  inclndi-ii  (ft  ihachiii'-  sliop  132  ft.  x  420  f:  , 

.alsoa  fqrge  anil  smith  shop  and  erecting  sho]).  a  boiler  shop 
and  .1  fouiMlry,  f^t-h  (»*>  ft.  X  .iJ-SO  ft.  Tl»e  niachine  shop  is  di- 
\rtieti  into  two  bays  hV  a  central  Hue  of  columns.  Electric 
traveling  i  tanes  are  provided  as  follows:  .Machine  shop,  4, 
IM  ton;  ereiting  shop,  2,  60-ton;;  boiler  shop.  1,  20-ton;  foundry, 
-',  larton.    In  adit  ion  to  these  there  are  in  the  riveting  tower 


■.•■/.  •-,■ ' 


t»\ifv  Nv    til     Mti\  iiavi . 

.V.Nt)   UFFKK    ni   IH>IM.. 

Tilt;  huiltiiugs  art!  iiit)rougiily  modern;  iheoiilfr  walls  bei^ig 
ttt  stone  up  to  the  wintlow  sill  line  ainl  above  that  of  brick. 
Till-  roof  trusses  are  of  sift-l  ihrimghnul.  .Many  tif  the  in- 
ii  rior  partitions  are  fornteil  by  siiniding.  supiiorting  expand«Ml 
metal  slieets  ami  surfaced  with  piaster  on  bolh  siiles.  •  Sucii 
partitions  serve  every  purpose  in  the  way  of  dividing  the  dif- 
fffeiii  departments,  and  are  also  cheap  to  (onsinici  ami  ov - 
nipy  a  iiiininmm  t.f  tlt)tir  spate. 

The  tool  etpiipmeiit  of  the  plant  was  very  carefully  selected 
and  is  modern  throughoui.  li  is  being  amplified  aiitl  enlarged, 
and  a  very  liberal  policy  is  in  force,  niider  wliicli  new  tools 
tir  appliances  which  facilitate  work  or  accelerate  output  ai'2 
always  installed  as  soon  as  their  merits  have  become  known. 

Tlie  exterior  ai)pearance  of  the  buildings  of  this  plant  shows 
them  to  be  substantial  and  generally  pleasing,  hut  without  any 
unnecessary  ornamentation.  A  photographic  view  of  the  main 
building  from  the  southwest  shows  the  character  of  the  build- 
ings. 
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F*irfri' A:  SmlJ)i  SJirviV  ■;  .  V-  Er<»iMiii},'  Shop    '      \'-         BolltrShop        '  I'oundiy     "  ;•''''.'.'  Macftiri^'*»>"i' 

^ ^V' ■:■:;■•  .■K^.l!;'/,iM  cx>mpanv  «f  montoea^:' c^oss  skctioss  «»f  shops. 


As  repaid s  outimt,  it  may  Ire  i=affl  that  undei-  piespnt  comli- 
lioiis,  ilif  works  iiiay  be  cxiietted  to  turn  out  about  I'lO  loco- 
niotivps  per  year;  "witU  th<j  atMitioual  tool  equipment  whivU 
Itas  been  ordered,  and  with  the  improved  methods  and  organi- 
zalicMi  wliich  arc  lieing  i)erfp(l^l,  this  output  can  be  acJvanceJ 
to  aiiout  175  locomotives  per  year,  when  th;^  force  is  on  day 
worlv  only,  or  (o  alout  2tMi  loromoiivps  per  vfar  when  woik- 
iuR  oveHiiue.  The  l>oiler  >liop  has  a  capacity  in  excess  of 
I  he  otlitM-  departments,  and  can  prol>ablyHirn  out  about  30(t 
lioilers  per  year,  but  this  exc-ess  capacity  Can  be  used  to  ^ood 
advaniase.  as  many  railways  order  new  boilers  to  replace  the 
boilers  of  old  locomotives  which  they  modernize,  "-       . 

The  <ompany  is  building  a  large  hotel  and  a  number  of  co,- 
tai;es  to  accommodate  many  of  the  .skilled  workmen.  These 
will  be  locate(l  o^  the  company's  lan<l  near  the  St,  Lawrenre 
River.  '--":'  .  r  -'    '" 


In  our  opinion,  tii<rre  nevfr  will  be  any  jironounccd  improve- 
ments in  steel  car  painting  and  maintenance  until  ways  an<l 
means  are  <levised  to  remov«  the  flash  .scale  always  adhering 
to  all  new,  .common  rolled  ste«'l  plal^^;  that,  regardless  of  all 
adver.se  claims,  all  flash  siale,  liard  or  soft,  .should  b<vreniov<*d." 
from  the  fa«t  tirat  When  a  coated  over  flash  S4-alie  i-onies  in  c«m- 
tact  with  moisture  through  aluasion.  it  rots  away  from  l»ftweeii 
paint  coating  a>ul  true  under  metal  ami  falls  off  in  large  flak* s. 
regar<]less  of  apjjlied  paint,  in  quaniiiy  or  <piality.  On  the 
(piestion  of  possible  improvement.^,  we  would  re<ommend  that 
the  sand  blast  method  be  used  to  remove  all  scale  from  steel 
car  stnictural  plate;  that  it  also  be  used  by  the  manufacturing 
concern  in  original  painting;  that  it  also  be  vised  in  railway 
repair  yards  as  a  matter  of  labor  saving  and  economy.— W.  O. 
Quest,  Master  Cat-  arul  Loco mQtive  Painters'  Afisonation. 
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TOOL  AND  CUTTER  GRINDERS. 


Improved  tool  and  cutter  giindeis  are  rapidly  coining  into 
general  use  in  railroad  machine  shops.  With  the  advent  of 
the  high-speed  tool  steels  attention  has  been  forcibly  directed 
to  the  importance  of  having  the  tools  accurately  ground  to 
suit  the  class  of  work  upon  which  they  are  to  be  used  and  of 
having  them,  kept  sharp  and  in  good  condition.  The  old  sys- 
tem of  having  the  high-priced  machine  hand  let  his  machine 
stand  idle  while  he  sharpened  his  tools  by  hand  and  shaped 
them  according  to  his  own  judgment,  is  fast  being  super- 
seded by  a  new  system  of  plaining  in  the  tool  room  tool  grind- 
ing and  shaping  machines  so  designed  that  they  can  be 
operated  by  unskilled  labor  and  will  quickly  and  accurately 
grind  the  tools  to  the  proper  shape.  As  the  various  types  of 
milling  machines  have  been  developed  and  come  into  more 
general  use.  a  demand  has  been  created  for  improved  universal 
grinders  to  sharpen  the  various  cutters  used  by  them.  With 
the  introduction  of  the-  individual  motor  drive  for  machine 
tools  there  has  been  a  demand  for  self-contained  motor-driven 
emery    grinders.     The   purpose   of   this   article    is   to    present 


otlier  and  moving  parallel  to  the  tangent  planrs  of  the  two 
grinding  surfaces.  The  slide-rests,  frame  and  chuck  are  all 
carried  hy  a  vertical  slide  having  a  loug  scpiare  bearing  ac- 
curately fitted,  and  the  weight  of  the  moving  parts  is  counter- 
balanced by  a  spiral  spring,  so  that,  although  massive  and 
rigid,  it  can  be  reciprocated  vertically  with  surprising  ease. 
The  chuck  for  grinding  curved  surfaces  is  inserted  in  the 
regular  tool-chuck,  and  a  frame  carrying  a  gauge  and  a  roller 
against  which  the  former-plates  work,  is  put  in  place  in  about 
half  a  minute.  Means  are  provided  by  which  a  tool  filed  or 
ground  to  any  desired  curved  shape  can  be  used  as  a  guide 
or  templet  from  which  a  former-plate  can  be  ground  in  the 
machine  and  afterwards  used  to  exactly  reproduce  the  tool  or 
a  curve  parallel  to  it.  A  chuck  is  provided  for  grinding  the 
side  or  base  of  a  tool  shank.  Also  a  chuck  by  which  a  tool 
bent  at  a  right  angle  can  be  ground  the  same  as  a  straight 
tool  without  changing  its  position  in  the  chuck. 

The  tool  holder  is  capable  of  presenting  the  tool  to  the  wheel 
in  such  a  manner  that  any  face  can  be  so  ground  as  to  have 
a  definite,  predeteimined  relation  to  the  other  faces  and  to  the 
shank,  and  the  adjustment  necessary  to  do  this  is  simple  and 
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some  of  the  best  types  of  these  grinding  machines,  and  by  a 
few  illustrations  in  each  case,  to  convey  an  idea  of  the  wide 
range  of  work  for  which  they  are  adapted. 

Fig.  1  illustrates  a  William  Sellers  &  Company  No.  1  uni- 
versal tool-grinding  and  shaping  machine  adapted  for  tools 
with  shanks  not  over  2'L»  x  2  ins.  The  wheel  has  two  conical 
grinding  surfaces  forming  a  V,  with  90  degrees  included  angle, 
for  convenience  in  grinding  the  different  faces  of  tools,  for  in- 
creasing the  available  grinding  surface,  and  to  enable  small 
and  delicate  splining  tools  to  be  ground.  The  tool-chuck  can 
be  rotated  about  a  horizontal  axis  parallel  with  the  shank  of 
the  tool,  and  can  be  readily  set  to  any  angle  by  means  of  a 
graduated  circle  and  vernier  reading  to  1-10  degree.  It  is  carried 
in  a  frame  which  can  be  rotated  about  a  vertical  axis  passing 
near  the  point  of  the  tool,  and  can  be  set  to  1-10  degree.  The 
frame  is  carried  by  two  slide-rests  at  right  angles   to  each 
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WILLIAM    SELLERS    &    COMP.\NY. 


easily  understood.  The  only  shapes  of  cutting  edges  which 
cannot  be  ground  on  this  machine  are  concave  curves  and  re- 
entrant angles  lefs  than  90  degrees. 

P'ig.  2  illustrates  the  method  of  grinding  a  circular  tool,  Fig. 
.3  the  application  of  a  supplemental  chuck  as  used  for  the 
outside  face  of  an  inside  thread  tool.  Fig.  4  the  grinding  of  the 
left  side  face  of  a  large  V  tool  and  Fig.  5  an  attachment  for 
grinding  boring  cutters  with  correct  and  uniform  clearance. 
These  few  applications  will  give  some  idea  as  to  the  wide  range 
of  work  for  which  this  machine  is  adapted.  It  is  equipped  with 
a  crane  for  changing  the  wheel  on  its  spindle  and  with  a 
rotary  pump  for  forcing  water  through  a  system  of  jointed 
pipes,  ending  in  an  adjustable  nozzle.  The  working  parts  of 
the  machine  are  protected  from  the  water  and  the  grit  carri^*! 
in  it. 

The  impoitance  of  correctly  grinding  the  lips  of  a  drill  Cau- 
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not  be  too  strongly  emphasized.  Fig.  6  shows  a  patent  im- 
proved drill  grinding  machine  which  is  the  result  of  a  long 
and  painstaking  research  made  by  William  Sellers  &  Company. 
It  is  simple,  can  be  operated  by  unskilled  labor  and  will  grind 
flat  or  twist  drills  from  5-16  in.  to  3  ins.  in  diameter.     The 


riU.    2. tiKlXDINli    A    CIHCl  LAK    TOOL. 


1 

1 

^H^  *■  .^^^       ^^^^V      M  -^"?'"'l 

SaL 

■ 

IKi.    3. — SI  1'I'I,K.\1E.NTAL    CHUCK    AS    ISKI)    FOK    TIIK    (»l  TSil>K    KACK 
OF    AN    I.NSIDE    THKE.\D    T<X)L. 


of  the  workman,  rotates  the  drill  back  and  forth  in  front  of 
the  grinding  wheel  in  such  a  way  as  to  insure  the  propL'^ 
clearance.  A  device  for  pointing  the  drill  is  attached  to  the 
machine. 

A  universal  tool  and  cutter  grinder  made  by  the  Norton 
Emery  Wheel  Company,  Worcester,  Mass.,  and  which  takes 
3«  ins.  between  centers  and  has  an  8-in.  swing,  is  shown  in 
Fig.  7.  This  machine  is  provided  with  attarhments  which  can 
be  easily  and  quickly  adjusted  for  the  various  operations  re- 
quired in  sharpening  milling  cutters,  taps,  countersinks, 
mills,  etc.    It  Is  equally  efficient  for  any  cylindrical  or  conical 


KH;.  5.— ATTACIiMEXT  FOK  (.HIM)IN<i  WmiXG  Cl'TTERS  WITH  COBKECT 
AND    IMl-OKM    CEE.VR.VXCE. 


nc 


.UI.NUINU    THE    LEIT    SIDE    FACE   OF    A    LABtJE    V    T<»OL. 


IKi.     I). I'ATE.NT    l.Ml'HOVEU    1)KII.I.-(.B1NU1.\0     W  ACII  l.\  K" 

SEI.LEBS    i    COM  TAN  Y. 


-WIl.l.iAAl 


grinding  of  the  lips  is  done  on  the  face  and  not  on  the  curved 
I'dge  of  the  grinding  wheel,  which  is  in  the  form  of  a  ring 
of  emery  firni'y  attached  to  a  cast-iron  back  ring.  The  grind- 
ing wheel  is  protected  by  a  cover,  except  where  the  drill 
comes  in  contact  wilji  it,  and  a  centrifugal  pump  delivers  the 
water  in  a  gentle,  abundant  flow  to  the  stone  and  drill  without 
splash  or  waste.    The  ball  handle  F,  operated  by  the  left  hand 


work  either  on  (-enters  or  on  a  «huck  and  lor  ac«-urate  sizing 
of  internal  work.  It  is  provided  with  an  automatic  iross-focd 
arrangement  for  surfa«'e  grinding. 

Fig.  8  shows  the  method  of  .^i/ing  the  taper  shank  of  a 
cutter.  Fig.  0  the  metliod  of  sharpening  a  rose  reamer.  Fig. 
10  the  method  of  sharpening  a  small  end  mill  and  Fig.  11 
shows  the  spindle  and  a  piece  of  work  adjusted  ready  for  la- 
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rCX)L   AND  CUTTER   GRINDERS. 

.  lintti!j»veU  iiktl  arfU  i-wU«T  ti'i-iiKftM-s  aro  raifiiUy  i opiiiig'  jnttv 
ui  iieral  ase  iJi  raUroa<l  nia<Tiim-  shMps.  Wfili  llie  at! vent  of 
ih».'  high  si^fti  tool  ^tt;e1s  «.TifMiiii>u  htus  bt'vii  forijlily  dirccUMi 
i<)  ilif  imyorianfi'  af.iiavjuii  jIm-  rools  ai-ciiratfly  gioiiiul  tn 
-uU  tht:'  clas.s  of  work  ifm)ji  \vlij<-li  ihry  ar«*  lo  Vjfe  used  ami  of 
having  thi  m  k«i>t  jijiurt^  ant.l  iii' goad  t-o^nVl.Hlp».-  Tbe  alt!  sys- 
it-ni  of  liaviuR  ili»'  iiish-}jricc<l  nuu.hinu  bantl  let  his  niadiliie 
statu!  Mit"  wliile  lu;  t^hai in'ucd  his-  tools  l^v  hand  and  shaju'd 
ihi'in  accordiiiit  (<i  fii-~  ..wn  liKluriienr.  is  fast  licins  suix't- 
sH(|t»«1  by  a  iiei^'  s.v  iii  m  tl  •  inom   tool  gt-iud- 

iiiu    and    shaping    niaviiiins  ^'ijjut'd    thai     iIk-v    ran    1 '■ 

opt'r.T''d  by  tHiskillf'd  labor  and  will  qnirkly  and  airtiiat«dy 
sfiind  iht'  tools  to  ilie  piop. r  shaiu'.  A.s  i.Iif.  vaiiuiis  types  of 
milling  iiuuh-iuejj  havo  iM^^-n  di'VelojxMl  and  ct>me  into  more 
u^'Ui'ial  ns*!'.' a  dt-wiand  lut^  bfi^n  ir,*^a.to»l  for  jnipiov-  d  ni»iversal 
KiihihTj^  to  Hhai'iMTi  ih«  various  tuu*'i>  used  by  thfin.  Wirb 
iIk-  inin.)dM(iion  .  of  fhe'  iiidividual  ntotot*  diive  lor  madiiin- 
tools  ilifT'.'  bus-  b«'«'n  a  d»'ma|id.  f(>r  -«!f  <  ontaln»'d  umtor-diiVHu 
.MiV"i\v  ■«rMid«M's       IMio    l+iiip^^  aitirle-   is    to    piewm 


"iluM  ;in'l  inoviitK  paraliid  lo  ih<-  ian.i;*-ni  piaii>  s  of  lb<>  (wo 
uiindinii  -•'lit  faif's.  Tlie  slid<' it-sis.  |iaJn«'  and  tliink  aie  all 
liinifil  ly  a  vfiijial  sliilc  liavinji;  a  long  sqiiaic  ix-arin^  ar- 
1  iiiairix  liit»'d.  and  iln'  \vi'i.i;lit  td'  lin'  inovin.t;  parts  is  ciiiinif'i- 
iialatn-»'d  hy  a  si)ifal  spfinj;.  so  iliai.  attlion.t;ii  nta>sive  and 
riuid,  it  (an  lit-  n"<ipi«><ai<'d  viti it-ally  witli  suipiisiun  case. 
'I'lio  cliiick  for  liiindiiiii  cuivi'd  surfaces  is  insciifd  in  the 
ifj;iiiaf  t«)ol-(  iiiK  U.  and  a  fiann'  raifyinji  a  uatigc  and  a  roilHi- 
against  whitli  ilif  formerplates  work,  is  i)ui  in  i>lat  <■  in  about 
lialf  a  minuif.  .Nbans  are  piovided  by  which  a  tool  filed  or 
giounil  to  any  di^sired  curved  siiape  can  Iw  used  as  a  guide 
oi-  icnipNi  fioui  wliicli  a  forinf'r-i)lai<'  can  be  siound  in  the 
in:i«  liini-  and  afn  iwaids  used  lo  exactly  reproduce  the  tool  or 
a  curve  paralb'l  to  it.  A  «  buck  is  provided  for  grinding  tlie 
side  or  base  of  a  tool  shank.  Also  a  chuck  by  which  a  tool 
lu'iii  at  a  rijilit  aiiMl''  tan  be  pround  the  same  as  a  straii;iii 
tool  wiilioiit  cliaiiiring  its  position  in  tiie  chuck. 

The  to(d  lioldcr  is  capable  of  pres«'nting  the  t<iol  to  the  wheel 
in  sucii  a  manner  iliai  any  face  can  be  so  ground  as  to  liavc 
a  lietjnilc.  prcdcitMinined  relation  to  the  other  faces  and  to  liie 
sliank.  and  the  aii.|ustnient  necessary  to  do  thin  is  simple  and 


r 


1 1< 


iM\rt:^\i,     i<>i.>i.-t.i;i  MUM.    .\.m>    >ii\ri\'.     mmiiim. 


w  II  II  \  \i    si  II  n;s 


(.(i\ie\  N  V. 


soniH  of  thp  Jm'.sI   ryi»'  :ndiiVLr   inai  liim-.s.  ^n  1    !>>    a 

i' n    illustrations  hi  ^aeb  tlie   w: 

laime  of  work  tor  whleU  ii»»'y  are  adapted. 

Kijir.  1  illustrates  a  U'liriainy  fellers  &  ("tunpany  No.  1  uni- 
versal iool-mlndin.g  UntI  sliapiu|f  inailiiue  adapted  for  t0(ds 
with  shanks  not  ov«^r  2^'-o  A  i'^  ibhI  TIh-  ■wheel  has  two  coniial 
L;i-inding  surfac'^s  forniint;  ;i  \.  a  in  'i,  drf^fi^es  ih«-Ui(b'i|  angie, 
for  conveuienie  in  .liiilulint;  the  ilifieient  fAces  of  totd-^.  for  in 
' H'a.-l!ig  ilie  avar'.alde  grindiiij»  .sitrfaee,  aiut  to  en.nbie  small 
ami  deiiiaw  splijuint;  iiMds  toJJi.e'.irriwiuiT,  The  tool-chuck  can 
l.»'  rotated  silMJUt.  9  horratrnfflj  axjsp^^  the  shank  of 

il»e  topl^nd  «uiii  be  teatlilvoset'rt^^^^  any  angle -by  means  of  a 
graduated  cir<le  and  v^'rn'ier  readini;  lol-IO  denree.  It  is  carried 
in  a  fiame  which  can  Iw  itrtatt'tl  aiioiit  a  vertical  axis  pa>sjng 
near  the  point  of  the  tdoT,  ami  can  be  set  to  1-10  degree.  Tlte 
frame  is  carried  l»y  two  slide-i-e^ts  at  right  angles   to   each 


■  .i^ily    und«  rsioitd.     Tlie  only   sjiapes   (d    c;itiing   edges    wliicli 
.uinoi   lie  ground  on  iliis  macliine  are  comave  curves  and   re 
•  niianl  an.gles  lo.^s  than  !»0  degree- 
Fig.  J  illustrates  tlie  metlu^il  of  giiih^ing  a  circular  tool.  Kig 
;!    the   ai»i»licaiion   of  a  .supplenicnial   i  Iiiick   as    us«'d    fm-   ilie 
outside  fai-e  of  an  inside  thread  tool,  Fig.  4  the  grinding  of  iIp 
1>  ft  sidi-   face  of  a  laig'-   \'  1'm>;   and    I'it;.   '<  an  aliachnieni    for 
grinding   borinsi   cutlers    with    correci    and    unif«»rm    cb-arance. 
These  few  applications  will  giv^  some  idea  as  to  tlie  wide  range 
of  work  for  wiiith  Ibis  tiiaciiine  i.s  adaided.    It  is  eipiipjied  with 
a   ctane   for  chahging   the   wheel   on    its   spindle  ami    with    a 
rotary   pump   for  forcing  water  through   a  system   of  jointed 
jdpes.  Hiding  in  an  adjustable  no/.zle.     The  working  jiarts  of 
the  machine  are  protocteil  from  the  water  and  (lie  grit  carri«<l 
in  it. 
The  importance  of  correctly  grinding  the  lips  of  a  drill  c*..- 
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iKii  Itc  i(»o  siioiitily  enii)liasizptl.  Fir.  G  sliows  a  patent  iin>-; 
Iiioveil  drill  Rfindinj;  niachino  which  is  the  resnU  of  a  Ions 
and  painstaking  i<'>f'ai<li  made  l»y  William  Sellcis  &  Company. 
Ii  i.'^  simpie,  «-an  l»o  opfi'atod  by  unskilled  labor  and  wil!  sriftd 
flat   or  twi.'^t   drills   Irom  5-16  in.  to  3  ins.   in   <lianK'ter.     Th«^ 


KKi.  .2.— «iHIMH?«U,  i\.  <'*l!Cl  lAB   ^**^> 
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of  tlie  workiuan^  rolaies  tiie  <rrni,l>aHc  aM<l  f^  m  froivt  <ii 

the  griri(thi^   xvheel    ill  siich    a   wa>'   as^^^t      liisure  the    prop  •» 

rK-aianre      A  ^ffeviveOfiQi-irPttiJitin^;  t^  '"  '' ' 
lua^-hine.    ;  -  v  ;C'"  v-  T:;';'  ;:••:';;"'   ■;-.  '■,    -  '■';■■■■■:''■'-/  '■■•"■■■ 

Knrery-  Wtf»^i  I   rompany^  \\ ojvrsi^f-.^  and   wUivlj   talt*^- 

:;•;  In^.   hii\ViOr*iV  tenu-rs  and   has  aiv^-in.\i>AviiJU.   is  .'4»o\vu   in 
F4k.  7-    This  ma<;fiili«'  Is;  pi«>vjd<d.  «ifh  aiia«iinH'»'^  WL-hRb  <  Mil 
lie  estsily  and  qui.  kly  adjusted  1<ir:tJve  vjtri mis  «|wn'aUnii- 
•piinMl    lit  .vsharj»«'ninf;    uuIlinK    «c^u(1«m-s,    ^ap^•,    « otjinfoi-siuU 
millA.  el*^   "It  Is  lequaUy  effit-i^Mii;'  t'cM*  *ny -<^'iin'Jr».«ai  ijir^^ 


I  i< 


(.i;i\iii\(.   nn:  i.Ki  r  .><M»K  K.Vi>:;<iK  A  T.AiwiK  V  nwii.. 


1  H/,  .l».-^l'.\TI-.,\  I      IMIIiU\l.r>     1>I!II  I    <,l.'l  M>«  Nt,.  ^lAlMtl>h-:WI|.MA>l 

''■;■:?-■■•"■'•;■>  m;i.ij;us  A  «.*oueA\v: '^^   :  '    '        '-'"^^  ''  ■• 


i^rindinj;  of  tin-  lips  is  done  on  the  ta«e  ami  not  on  lln-  <  urved 
»'dj;»>  ol'  iIh"  yrindin^i   wlncl.   whiili    is   in   th<*   lorni  of  a    riiiK 
of  (  nwiy  lirmi.v  aliailu-d  lo  a  «as|-iroii  bark  rinj:.    Th«i  >;rind-v 
inj:   whopl   is  pi-ottH-VetF  %  a  j'ovpr.   f-xei^pt   Where  -the  ilMJi 

.  omes  in, eoniart  wilji  ii.  atid  a  cennifuiial  pujup  <leHvers  ihc» 
UMirr  in  a  u«'nii«'.  jiliundanl  Ibnv  lo  IIh-  simir  and  drill  widiiiiif. 
biilush  01  wat-lc    The  ball  Uaucile .F,  gytriilcd  by  the  left  hand 


•.vork  eilh+M-  ou  •  enters  or  on  a  <!)Uc-k  and  tor  u<  i-wral^'  si/inu 
of  iniernal  work.  It.  is  prir\  idrd  'v't'i  at1.HEUt9n1.-iM>  .  r«».ss-iv«  <l 
airaiiK<ui*'ni  for  surfarf  ^rifii!in>;  ■-  '^'-'y^ 

Fig.  S  sh«\vs;  ilpv.  HHMli*^  n.      .i|.  :    s]i»iik   «if  a 

i-ult*n%  ♦;'*»«;.  *.f; -I lie  met liird  ol'  .sliai|>«iHn»t  it: row*  Teaiu''v..  l'''«.:i 
1<>  t}M'  niellt'otl  of  sharpflifiit;  a  small  »jid  mill  and  V\z  II 
;shuvv.s  llic  ypiiidle  and  a  pffcc  gf  work  adjusted  ready  for  iu- 


474 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL. 


m^ 


KKi.    7. — .\0.    2   UNIVERSAL   TOOL    AND   CUTTEB   GRINDER. 
NORTON    EMERY   WHEEL    COMPANY. 


HU.   8. — SIZING  TAPER  SHANK  OF  Ct'lTEIt. 


KKi.     9. — SHARPENING     A     ROSE     REAMER. 


*1G,    10. — bUAAPEMMU   A    UMALL  E^U    MILL. 


FIG.    11. — SPINDLE    AND    WORK    ADJUSTED   READY    FOR    INTERNAL 

URINDINU. 
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VUi.    13. — SHARI'EMNG    END   TEETH    OF    AX    EXD    MILLIXU    CLTTEK. 


FIG.    14. — INTERNAL   GRINDING. 

Irrual  griiiUing.     These  are  but  a  few  of  the  many  varieties  of 
work  which  can  be  done  on  this  machine. 

Fig.  12  shows  a  Cincinnati  universal  cutter  and  tool  grinder 
made  by  the  Cincinnati  Milling  Machine  Company.  It  is  als> 
adapted  for  cylindrical,  internal;  face,  surface  and  angular 
gnnamg.  Fig.  13  illustrates  the  method  of  sharpening  the  end 
teeth  of  an  end  milling  cutter,  Fig.  14  shows  an  application  ol 
internal  grindin*;.  Fig.  15  the  method  of  sharpening  a  spiral 
Aiiil  and  Fig.  16  the  method  of  sharpening  a  hand  reamer. 

A  simple,  self-contained  motor-driven  grinder,  made  by  the 
Northern  Ele<-trical  Manufacturing  Company.  Madison,  Wis 
is  shown  in  Fig.  17.  The  starting  and  controlling  mechanism 
IS  located  in  the'  pedestal.  A  variation  in  speed  of  25  per 
cent  is  provided  by  the  field  rheostat.  The  motor  is  protected 
from  dust,  dirt  and  mechanical  injury.  In  Fig.  18  the  covers 
are  shown  transparent  to  illustrate  the  arrangement  of  the 
parts  of  the  motor.  F'ig.  19  shows  the  wall  type  of  Northern 
Electric  Emery  grinder  arranged  for  grinding  sprues  in  a 
foundry.  The  wheel  at  the  right  may  be  operated  without  a 
guard  or  rest,  so  that  large  pieces  can  be  conveniently  worked. 

Fig.  20  illustrates  the  Milwauke?  universal  cutter  and  tool 
grinder  manufactured  by  Kearney  &  Tre<kcr  of  Miiwaukre, 
WiR  .  and  sold  by  Hill,  Clarke  &  Company.  A  few  of  the  ni^uy 
difforent  kinds  of  wo^'k  which  can  be  handled  on  this  machine 
are  shown  on  Figs.  21  to  25  inclusive.    These  show  the  metii 


FIG    12- — IMVERSAL    T(M»1.     AM)    CUTTER    GRiNDKR — CINCIN.NATI 
MILLING    MACHINE    COKFAXY. 


FIG.    15. — SHABPEMN<;    A    .SI'IKAI.    MJI.L. 

ods  of  sharpening  a  small  end  mill,  an  inserted  tooth  la.e 
mill,  and  a  tap,  and  also  illustrate  the  machine  arranged  lor 
ijoth  internal  ano  cylindrical  grinding. 


DO  IT    NOW. 


"Do  it  now.  Do  not  wait  a  lifetime  before  putting  what 
seems  to  be  a  good  thing  into  effect.  Fix  it  up  the  be-st  yon 
can.  and  gtt  the  benefit  of  the  improvement  while  you  live  and 
can  watch  the  results,  and  perhaps  yon  «an  improve  tipon 
them  later."  This  is  Hie  rule  of  practice  of  a  railroad  official 
who  has  advanced  rapidly,  and  is  still  advancing.  By  doing 
this  he  keeps  bis  desk  cipar  of  detail  and  has  time  for  tb« 
consideration:  of  important  problems. 
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KK;.    lt>. — SlIAKl'K-Ni.M.    A    IIAMI    KKA.MKU. 


IK;.    17. —  MOTOK-imiVKN     D.MKKY    (.151  M)KI{— NOIM  II  Kl{.\     KI.IXTKIC 
MANLFACTLKING    COMl'A.W. 


Kl»..    IS.  —  .XUKTIIKKN    KIM  TKK      K.MKIiY    (.KIM>KI{    WITH     I  KA.V.SI'AKKM 

l'()\KI{    l(>    .'^IKtW    MUKtK. 


eo' 


tm.     VJ. — ^tOHiUEHU     LtXCTUlC     KAitUl     l^lii^sOUt,     WALL     TYl'l.. 


HO.    -0. — MlLWAUKJiJ!;    UMVKHbAL    CtritU    A.NU    TOOL    liUlM»KK. 
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THE  NATIONAL  MACHINE  TOOL  BUILDERS  ASSO- 
CIATION. 


FKi.    21. — SIIAHPEMNU    SMALL   ENU    MILL. 


This  association  met  in  New  York  City  November  15th  auu 
16th.  After  discussing  a  number  of  important  commercial 
questions  the  subject  of  motor  application  to  machine  tools 
occupied  the  most  important  position  in  the  proceedings. 

In  view  of  the  fact  that  about  25  p^r  cent,  of  the  product 
in  lathes  is  arranged  for  electric  operation,  and  considering 
that  at  present  motor-driven  lathes  are  not  standardized,  it  is 
important  that  standardization  of  practice  should  be  effectea, 
which  will  permit  of  building  direct-drivGn  machines  on  the 
duplicate  part  system,  which  has  been  practised  in  building 
belt-driven  lathes.     This   applies   not  only   to   lathes,   but   al- 


FUr.    22. — SlIARI'EMNi;    INSERTED    TOOTH     FACE     MII.I.. 


FIG.   23. — SHARPENING   TAP. 


The  thermo-dynamic  efficiency  of  all  gas  engines  is  now  so 
much  greater  than  any  heat  efficiency  attained  in  steam  en- 
gines that  we  can  well  afford  to  reduce  economy,  if  need  be.  In 
order  to  make  more  certain  of  good  practical  results — that  is, 
to  make  more  certain  of  low  cost  for  upkeep  and  repairs.  In 
my  view  it  would  pay  in  large  gas  engines  even  to  reduce  fmi 
economy  if  by  so  doing  entire  immunity  from  breakdown  was 
secured.  So  far  the  best  means  of  limiting  temperature  in  a 
simple  way  appears  to  be  found  in  the  addition  of  cooled  ex- 
haust gases  to  the  charge  before  compression;  and  this  method, 
although  -reducing  flame  temperature,  has  actually  increased 
the  efficiency  instead  of,  diminishing  it. — Mr.  Dugald  Cleric, 
British  Association  for  Advancement  of  Science. 


'^^i 


tW.    24. — INTERNAL    ORl.NUlNti. 


FIG.   25. — CYLINURICAL  CRINUING. 

sorts  of  machine  tools.     At  present  machines  with  direct  motor 
applications  cannot  be  built  upon  a  manufacturing  basis. 

Mr.  Fred  A.  Geier,  secretary  and  treasurer  of  the  Cincinnati 
Milling  Machine  Company,  read  an  important  paper,  in  which 
it  was  shown  that  the  direct  connected  motor-driven  machine 
tool  has  come  to  stay.  He  considered  it  necessary  to  decide 
upon  a  standard  speed  range  of  variable  speed  motors  which 
would  cover  the  entire  field  of  machine  tool  driving,  after 
which  there  will  be  no  difficulty  in  bringing  out  a  line  of 
motors  as  a  standard  for  machine  tools.  Because  milling  ma- 
chines require  a  very  wide  range  of  speeds,  he  considered  thar 
a  motor  which  was  suited  to  milling  would  have  sufficient 
range  for  any  other  machine.  His  company  had  found  a  2',^ 
to  1  variation  satisfactory,  with  the  standardized  electric  .drive 
arrangement,  for  the  milling  machines  built  by  them.  He 
deplored  the  variety  in  shapes  and  sizes  of  motors  which  re- 
quired special  parts  to  suit  the  particular  motor  specified  on 
every  order.  Mr.  Geier  suggested  standardizing  the  size  and 
shape  of  the  base,  the  distance  from  the  center  of  the  dri-ving 
pulley  to  the  center  of  the  base;  the  distance  from  the  bot- 
tom of  the  base  to  the  center  of  the  armature  shaft  and  the 
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•liameter  of  the  shaft.  Two  and  a  half,  or  at  the  most  3  to  1 
variation,  would  be  ample,  and  the  maximum  speed  should 
be  kept  below  700  revolutions  a  minute. 

Mr.  W.  H.  Powell,  of  the  Bullock  Electric  Manufacturing 
Company,  followed  with  a  paper  in  support  of  the  same  gen- 
eral argument.  He  discussed  the  various  distribution  systems 
and  recommended  a  speed  range  of  3  to  1,  with  a  minimum 
speed  of  400  to  6C0  revolutions,  dependent  upon  the  output 
of  the  motor. 

Mr.  B.  G.  Fernald,  of  the  Northern  Electric  Manufacturing 
Company;  Mr.  J.  D.  Maguire,  President  of  the  American  Elec- 
tric and  Controller  Company,  and  Mr.  M.  F.  Reardon,  of  the 


General  Electric  Company,  followed  with  remarks  on  the 
efforts  which  each  of  these  companies  is  making  in  solving 
the  question  of  motor  drives. 

The  result  of  the  discussion  was  the  appointment  of  a  com- 
mittee, composed  of  Messrs.  Woodward,  Lodge,  Geier,  March, 
Tuechter,  Binsee  and  Wetsel,  to  confer  with  motor  manufact- 
urers and  submit  recommendations  as  to  standard  mountings 
and  dimensions. 

The  oflScers  for  the  coming  year  are  as  follows:  President, 
William  Lodge;  first  vice-president,  William  P.  Davis;  secoad 
vice-president,  F.  E.  Reed;  secretary,  P.  E.  Montanus;  treas- 
urer, Enoch  Earle. 


IMPRESSIONS  OF   FOREIGN   RAILROAD  PRACTICE. 


EurroHiAL   Corkesi'ondence. 


P.VKIS. 


While  it  is  necessary  to  make  more  than  a  brief  visit  to 
France  to  become  sufficiently  familiar  with  the  locomotive 
practice  there  to  put  it  on  record  with  authority,  a  week  spent 
in  the  study  of  French  methods  is  sufficient  foundation  for  the 
statement  that  they  represent  the  most  scientific  treatment 
which  is  given  anywhere  to  the  locomotive  to-day.  For  the 
past  19  years  there  has  been  a  systematic  and  continuous  ef- 
fort to  produce  locomotives  to  meet  the  needs  of  French  rail- 
ways and  the  practice  has  crystallized  into  a  type,  for  pas- 
senger service,  which  has  been  adopted  by  all  of  the  important 
F'rench  railroads  and  it  certainly  is  well  adapted  to  France. 
This  type  began  its  development  on  the  Northern  Railway  in 
1885  when  Mr.  du  Bousquet,  of  that  road,  consulted  Mr.  A.  G. 
de  Glehn,  of  the  Societe  Alsacienne  de  Constructions  Mechan- 
iques,  concerning  a  method  of  increasing  the  capacity  of  a 
4 — 4 — 0  engine  without  increasing  its  total  weight.  The  his- 
tory of  this  development  has  been  written  and  need  not  be 
repeated  h6re.  It  is  suflScient  to  state  that  the  co-operation 
of  Mr.  du  Bousquet  and  Mr.  de  Glehn  produced  the  type  of 
locomotive  widely  known  as  the  du  Bousquet-de  Glishn  typa. 
This  construction  has  been  most  satisfactory  and  now  no  loco- 
motives with  separate  tenders  are  being  built  of  any  other 
type  for  the  French  railroads.  There  is  much  that  is  inter- 
esting and  instructive  in  the  fact  that  instead  of  working  In 
opposite  and  confiicting  directions  the  locomotive  superintend- 
ent.s  of  France  saw  the  value  of  this  construction.  They  were 
broad  minded  enough  to  lay  aside  personal  prejudices  ana 
generous  enough  to  adopt  that  which  has  proved  itself  to  be 
the  best  to  be  had  for  their  conditions.  While  France  may 
be  considered  the  home  of  the  de  Glehn  compound  its  use  has 
extended  on  the  Continent  and  while  it  was  developed  origin- 
ally for  passenger  service  it  is  also  extensively  applied  to 
freight  service.  Furthermore  it  has  formed  the  basis  for  the 
work  of  other  designers  who  have  brought  out  four  cylinder 
compounds,  using  a  part  but  not  the  whole  of  the  principle  of 
the  French  engines. 

There  are  no  patents  on  the  de  Glehn  construction  and  at 
present  several  builders  are  using  the  drawings  which  origin- 
ated with  such  care  at  Mulhouse.  This  is  an  example  which 
means  much  for  the  future  of  the  locomotive  in  Europe.  It 
is  a  case  of  a  locomotive  building  concern  producing,  in  con- 
nection with  one  of  the  leading  railroads,  a  locomotive  which 
was  so  much  better  than  any  in  use  in  France  as  to  lead  to 
its  general  adoption  to  the  exclusion  of  other  types.  It  was  de- 
veloped from  experience  with  two-cylinder  and  tandem  com- 
pounds as  well  as  simple  locomotives  and  represents  an  effort 
to  produce  the  best  without  undue  regard  to  first  cost  of  con- 
struction and  without  blindly  worshiping  simplicity.  In 
France  the  coal  question  is  exceedingly  important.  Coal  is 
expensive  and  the  best  must  be  imported,  the  available  supply 
of  domestic  coal  being  of  poor  quality.  When  the  fine  stuff  is 
mixed  with  an  adhesive  substance  and  pressed  into  briquettes 
it  makes  an  excellent  fuel  but  is  then  more  expensive  than 
coal  imported  from  England  and  Germany.     The  cost  of  coal 


in  England,  Germany  and  France  explains  the  efforts  put  forth 
abroad  to  render  the  locomotives  as  economical  as  possible. 
In  addition  to  the  desire  for  greater  economy  there  was  an- 
other reason  for  approaching  the  design  of  a  four-cylinder 
compound  on  the  Northern  Railway  of  France  in  1885.  Crank 
axles  on  the  4 — 4 — 0  simple  engines  of  that  road  were  breaking 
and  it  was  evident  that  a  division  of  the  work  among  a  larger 
number  of  parts  was  desirable.  The  first  example  of  the  new 
type  was  built  for  11  kilograms  pressure  and  weighed  exactly 
the  same  as  the  simple  engine  and  one  ton  lighter  than  a  two- 
cylinder  compound  of  the  same  date.  The  question  of  weight 
has  always  been  important  in  France.  This  first  four-cylinder 
compound  is  now  running  and  remains  to-day  the  most  eco- 
nomical engine  on  the  road.  The  next  one  was  built  in  18Si, 
after  five  years  experience  with  the  first  one.  There  are  now 
about  1,800  engines  of  this  type  in  service  in  Europe.  The 
Great  Western  Railway  of  England  has  bought  one  of  the 
latest  type  of  those  in  use  on  the  Northern  Railway  of  France 
and  one  was  built  last  winter  (see  Amkric.vn  Engineer,  June, 
1904)  at  Belfort  for  the  Pennsylvania  Railroad.  The  writer 
saw  this  engine  during  its  construction  and  marveled  at  'ts 
beautiful  design  and  workmanship. 

After  a  careful  but  brief  examination  of  the  methods  of  de- 
signing these  engines,  which  is  always  done  under  the  per- 
sonal direction  of  Mr.  de  Glehn;  after  studying  the  shop  meth- 
ods of  construction  at  Belfort;  after  riding  on  the  locomotives 
handling  the  fast  trains  on  the  Northern  Railway  and  looking 
over  many  records  of  performance  in  the  offices  of  the  leadin':? 
locomotive  officials  of  France,  the  writer  can  not  avoid  the 
conclusion  that  the  French  railroads  are  supplied  with  locomo- 
tives which  are  better  suited  to  their  needs  than  are  the  rail- 
roads of  any  other  country  prominent  in  railroad  progress. 
What  these  engines  will  do  in  England  and  in  the  Unitod 
States  will  soon  be  known,  and  a  great  deal  of  valuable  infor- 
mation may  be  expected  from  the  tests  of  the  Pennsylvania 
engine  at  St.  Louis.  Whatever  may  be  learned  of  these  en- 
gines out  of  France,  American  railroad  managers,  if  they  knew 
of  their  performances  in  France,  would  not  delay  in  sending 
representatives  to  study  them  in  their  work  at  home. 

English  roads  are  up  against  a  stone  wall.  They  need  more 
power  without  increasing  size  and  weight.  German  roads  are 
in  very  much  the  same  condition.  In  the  United  States  we 
have  size  and  weight,  but  need  to  use  these  more  scientifically 
in  order  to  meet  the  exigencies  of  the  present  demands.  Be- 
fore trying  something  else,  all  should  make  sure  that  French 
practice  does  not  supply  the  very  thing  that  is  necessary.  The 
same  sort  of  continuous,  conscientious,  broad-minded  and  con- 
sistent effort  which  justifies  the  writer  in  his  enthusiasm  con- 
cerning these  French  compounds  must  be  applied  in  all  of 
these  countries  before  they  will  be  even  with  France  in  the 
race  for  well  adapted  locomotives. 

Locomotive  development  is  also  a  development  of  men.  Mr. 
de  Glehn  has  personally  superindended  the  design  of  every 
new  type  of  locomotive  built  by  his  concern  during  the  past 
20  years.  He  has  applied  an  experience  which  began  in  marine 
engine  construction  and  he  has  been  cordially  assisted  by  the 
railroads.  The  railroads  have  learned  that  competitive  pas- 
senger service  cannot  be  satisfactorily  conducted  without  good 
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locomotives,  that  locomotives  must  necessarily  be  more  com- 
plicated if  they  are  to  do  the  work  required  of  them  and  they 
have  risen  to  the  occasion  with  methods  of  handling  and  of 
caring  for  these  locomotives  which  are  as  necessary  as  they 
are  effective.  In  the  United  States  we  make  all  machines  more 
complicated  In  order  to  increase  power  and  to  save  manual 
labor.  For  example,  note  the  present  machinery  for  rolling 
steel  shapes  and  also  note  what  it  does.  Likewise  note  the 
equipment  of  a  modern  blast  furnace,  of  the  air  brake,  of  rail- 
road signals  and  kindred  mechanical  combinations.  We  have 
not  complicated  the  locomotive  but  we  must  not  hesitate  to  do 
so  if  it  becomes  necessary. 

Locomotives  cannot  be  improved  unless  the  men  in  charge 
and  those  who  handle  them  also  improve.  There  must  also  be 
an  improvement  in  the  status  of  the  locomotive  departments 
and  an  advancement  of  the  standing  of  the  men  at  the  head 
of  these  departments  before  the  American  locomotive  will  be 
what  it  should  be.  These  notes  are  not  to  say  that  we  may 
learn  from  foreigners  what  we  should  do.  They  are  not  to  say 
that  we  should  take  any  locomotive  from  any  other  country, 
but  they  are  to  say,  and  to  say  it  emphatically,  that  American 
railroads  are  making  a  serious  mistake  in  their  treatment  of 
the  locomotive  department  as  a  whole,  in  making  it  subordin- 
ate and  in  placing  the  head  of  the  department  in  a  position 
which  is  inferior  to  that  of  an  official  of  a  commercial  enter- 
prise who  has  but  one-tenth  of  the  responsibility,  who  requires 
but  one-twentieth  of  the  experience  and  possesses  even  a 
smaller  proportion  of  all  around  ability.  We  cannot  do  much 
when  a  large  road  has  four  superintendents  of  motive  power 
in  as  many  years,  and  when  iWs  possible  for  many  of  the  best 
men  for  these  positions  to  be  attracted  away  to  other  fields  of 
effort.  Our  railroad  managements  need  to  take  heed  of  the 
appreciation  of  locomotive  officials  in  Europe.  Our  locomotive 
departments  are  facing  difficulties  in  the  management  of  men 
which  are  unknown  abroad  and  it  is  earnestly  hoped  that  these 
words  will  not  prove  entirely  ineffective.  It  is  not  a  matter  of 
sentiment  but  pure  business  to  put  our  motive  power  officials 
in  position  to  do  things  and  to  surround  themselves  with  or- 
ganizations which  will  make  their  lives  worth  living  while 
they  do  them.  There  must  also  be  something  softer  than  the 
frozen  world  for  them  to  drop  on,  at  the  end,  when  they  aro 
worn  out.  G.  M.  B. 

(.To  be  continued.) 


POWERFUL  PRAIRIE  TYPE  LOCOMOTIVE. 


Lake  Shore  &  Michigan  Southern  Railway. 


On  page  413  of  our  November  number  a  description  of  the 
very  powerful  2 — 6 — 2  type  passenger  locomotives  of  the  Lake 
Shore  &  Michigan  Southern  was  presented.  Some  of  the  de- 
tails are  now  available. 

These  engines  have  cast  steel  frames,  which  are  6  ins.  wide 
at  their  widest  portion,  as  shown  in  the  accompanying  illus- 
tration. These  frames  are  braced  against  twisting  by  cast 
steel  bracing  extending  between  the  frames  at  the  rear  pedes- 
tal of  the  leading  driving  axle.  They  are  braced  again  by  a 
large  flat  steel  casting  on  top  of  the  frames  between  the  second 
and  third  driving  wheels  and  again  at  the  slope  of  the  frames 
over  the  splice  in  front  of  the  throat  sheet.  This  practice  in 
frame  bracing  (American  Encineek,  .January,  1904,  page  12 )_ 
has  proven  very  satisfactory  in  service.  The  pedestal  bind- 
ers are  rectangular  in  section  except  those  at  the  rear  axle, 
which  are  adjustable. 

The  fireooxes  of  these  engines  are  6  ft.  wide  and  the  fire- 
men handle  them  more  satisfactorily  than  the  Class  J  fire- 
boxes, which  are  7  ft.  wide,  indicating  that  a  foot  in  width 
makes  a  material  difference  to  the  firemen,  who  prefer  a  fire- 
box 6  ft.  wide  and  9  ft.  long  to  one  which  is  7  ft,  wide  and  7 
ft.  long. 

Other  interesting  details  of  these  locomotives  will  be  pre- 
sented next  month.  'Special  attention  has  been  directed  to 
the  frames  because  of  the  serious  and  general  difficulty  which 
has  been  experienced  with  frame  breakage. 
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AGGREGATE  TRACTIVE  POWER  OF  AMERICAN  balance  at  the  rate  of  two  each  working  day  thereafter  until 

LOCOMOTIVES.  ^^^  order  was  completed.    This  schedule  was  carried  out  exact- 

ly.     The  locomotive  company  had  practically   no  material  in 

According  to  the.  16th  annual  report  of  the  Interstate  Com-  stock,  and  it  was  necessary  to  order  the  principal  items,  which 

merce  Commission,  the  total  number  of  locomotives  in  service  was  done  either  by  telephone  or  telegraph,  on   the  day  the 

in  this  country  June  30,  1903,  and  their  capacities  are  as  fol-  contract  was  made.     Special  mention  should  be  made  of  the 

lows:                      "  boiler,  firebox  and  tank  plates,  which  were  ordered  from  the 

CONDENSED    STATEMENT    OF    CLASSIFICATION    OF    LOCOMOTIVES. 

Four-cylinder  com-         Two-cylinder  com- 

Item.  Single  expansion.                       pound.                                   pound. 

Total.  Average.  Total.  Average.  Total.        Average. 

Number    ..^ 40,443         1,953         849         

Tractive    power     .  ,  . .  ;i  .  i pounds  855,609,361        21,156        59,665,313        30,551        26,640,866        31,379 

Orate     surface     square    feet  1,088.007                27                96,704               50               31,092               37 

Heating   surface    ..;,..;..; square    feet  64,322.427          1,590          5,276,640          2,'702          2,166,132          2,551 

Weight    exclusive  of   tender    . tons  2,306,763                57              194,010                99                69,932                82 

Weight*  of    drivers    tons  1.862,194               46             137,236               70               57.702               68 

From  the  above  statement  it  appears  that  the  total  number  Worth  Brothers  Company,  Coatesville,  Pa.,  by  telephone  on  the 

of  single  expansion  locomotives  on  June  30,  1903,  was  40,443,  day  the  contract  was  placed,  the  formal  order,  with  details, 

giving  an  aggregate  of  tractive  power,  measured  in  pounds,  of  reaching  them  the  following  day.    All  of  the  principal  plates 

855,609,361.     This    gives    an    average    of   21,156    lbs.    tractive  were  shipped   within   five   days   from   receipt  of   the   formal 

power  per  locomotive  of  this  class.    Of  four-cylinder  compound  order.    The  shops  of  the  American  Locomotive  Company  began 

locomotives,  there  were  on  the  date  named  1,953,  with  an  ag-  work  on  the  plates  six  days  after  the  contract  was   placed, 

gregate    tractive   power   of   59,665,313   lbs.,   being  an   average  and  the  first  boiler  was  in  the  erecting  shop  on  the  seven- 

of    30,551    lbs.    per    locomotive.      The   total    number   of    two-  leenth  day. 

cylinder  compound  or  cross-compound  locomotives  on  the  same  The  patterns  for  the  steel  castings  were  in  the  Montreal 

date  was  849,  with  an  aggregate  tractive  power  of  26,640,866,  shops  of  the   locomotive  company.     These  were  sent  by  ex- 

or  an  average  tractive  power  of  31,379.    Estimating  the  average  press  the  day  after  the  contract  was  placed,  arriving  at  the 

tractive  power  of  the  626   locomotives  unclassified  at  below  foundry  of  Pratt  &  Letchworth  Company  the  next  day,  and 

those  of  single-expansion  locomotives,  the  aggregate  tractive  were  in  the  sand  the  same  afternoon.     The  first  shipment  of 

power  of  the  locomotives  in  service  on  June  30,  1903,  may  be  steel    castings,    which    included   frames,   wheel    centers,    etc., 

safely  estimated  at  950,000,000  lbs.  was  made  by  Pratt  &  Letchworth  Company  six  days  after  re- 

'-         r-TT— =—7— rr7=i  ceipt  of  the  patterns,  and  the  Ibtire  order  was  completed  by 

A.  C  ELECTRIC  TRACTION  FROM   GAS  POWER.  them  in  twelve  days. 

A  somewhat  unique  departure  from  established  methods  in  HIGH  SPEED  TOOL  STEEL. 

electric    traction    has    recently    been    undertaken    at    Warren,  

i*a.    The  Warren  &  Jamestown  Street  Railway  Company   is  This  article  considers  the  treatment  and  use  of  high  speed 

equipping  an  A.    C.   single-phase   electric   railway  system   to  tool  steel  and  is  abstracted  from  a  paper  on  "The  Develop- 

operate  between  Warren,  Pa.,  and  Jamestown,  N.  Y.,  for  which  ment  and  Use  of  High  Speed  Tool  Steel,"  read  by  Mr.  J.  M. 

IMjwer  will  be  supplied  by  gas  engines  operating  upon  natural  Gledhill  before  the  Iron  and  Steel  Institute, 

gas.    The  equipment  is  now  being  constructed  by  the  West-  What  may  be  said  to  determine  a  high  speed  steel,  as  coni- 

inghouse  companies  at  East  Pittsburg,  Pa.  pared  to  an  ordinary  tool  steel,  is  its  capabilily  of  withstand- 

The  power  station  will  be  located  at  Stoneham,  Pa.,  two  ing  the  higher  temperatures  produced  by  the  greatly  increased 
miles  from  Warren.  The  initial  equipment  will  consist  of  two  friction  between  the  tool  and  the  work  due  to  the  rapid  cul- 
Westinghouse  gas  engines,  each  of  500  brake  horse-power  ca-  ting.  An  ordinary  carbon  steel  containing,  say,  1.20  per  cent, 
pacity.  They  will  be  of  the  horizontal  single-crank  double-  carbon,  when  heated  slightly  above  the  critical  point  and  rap- 
acting  type,  direct  connected  to  two  260  kw.  Westinghouse  idly  cooled  by  quenching  in  water  becomes  intensely  hard, 
generators,  furnishing  current  at  voltage  sufficient  for  direct  Such  a  steel  gradually  loses  this  intense  hardness  as  the  tem- 
use  upon  the  high  tension  transmission  line.  The  power  perature  of  friction  reaches,  say,  500  degrees  F.  With  rapid 
equipment  also  comprises  a  55  h.  p.  Westinghouse  gas  engine  cutting  steels  the  temperature  of  friction  may  be  greatly  ex- 
for  operating  an  air  compressor  and  exciter  unit.  Natural  tended,  even  up  to  1,100  to  1,200  degrees  F.,  and  it  has  been 
gas  will  be  used,  which  has  a  calorific  value  of  about  1,000  proved  that  the  higher  the  temperature  for  hardening  is  raised 
b.  t.  u.  per  cu.  ft.  above  the  critical  point  and  then  rapidly  pooled,  the  higher 

Transformer  sub-stations,   five  in   number,   will   be   located  will  be  the  temperature  of  friction  that  the  tool  can  withstand 

along  the  right  of  way.     These  will   receive  the  high  tension  before  sensibly  losing  its  hardness. 

current  from   the   transmission   line  and   reduce  the  voltage  In  the  heat  treatment  of  high  speedi  steel,  one  of  the  most 
to  such  an  extent  as  to  render  it  more  suitable  for  use   in  important  points  is  the  process  of  thoroughly  annealing  it  after 
single-phase   motors.       The  present  motive  power  equipment  working  into  bars.     Accurate  annealing  is  of  much  value  in 
will  comprise  four  quadruple  sets  of  Westinghouse  single-phase  bringing  the  steel  into  a  state  of  molecular  uniformity,  thereby 
motors,  each  approximately  50  h.  p.  capacity.    An  interesting  removing  Internal  strains  that  may  have  arisen,  due  to  cast- 
feature  of  the  system  is  the  arrangement  for  operating  the  al-  ing  and  tilting,  and  at  the  same  time  annealing  renders  tlio 
ternating  current  motors  upon  the  direct  current  trolley  lines  steel  sufficiently  soft  to  enable  it  to  be  machined  into  any  de- 
within  the  city  limits  of  the  termini.  sired  form  for  turning  tools,  milling  cutters,  drills,  taps,  screw- 
^       --     :^~^=       — — :  ing  dies,  etc.     Further  advantage  also  results    from   careful 
RAPID  LOCOMOTIVE  CONSTRUCTION.  annealing  by  minimizing  risks  of  cracking  when  the  steel  has 
to  be  reheated  for  hardening.    In  cases  of  intricately  shape  I 

An   interesting  and   important  example  of  the  possibilities  milling  tools  having  sharp  square  bottom  recesses,  fine  edges 

of  modern  shop  equipment  and   methods  is  furnished  by  the  or  delicate  projections,  and  on  which  unequal  expansion  and 

record  of  construction  of  20  locomotives  recently  built  at  the  contraction  are  liable  to  operate  suddenly,  annealing  has  a  very 

S«henertady  Works  of  the  American  Locomotive  Company  for  beneficial  effect  toward  reducing  cracking  to  a  minimum.     In- 

the  Canadian  Pacific  Railway.    These  engines  are  illustrated  creased  ductility  is  also  imparted  by  annealing,  and  this  is  e5- 

in  this  issue.  pecially  requisite  in  tools  that  have  to  encounter  sudden  shocks 

"i  he  contract  was  closed  in  Montreal  under  a  guarantee  that  due  to  intermittent  cutting, 

the  first  two  engines  were  to  be  shipped  within  thirty  days  In  preparing  high  speed  steel  ready  for  use  the  process  may 

(Sundays  included)    from  the  date  of  the  contract,  and  the  be  divided  principally  into  three  stages:   Forging,  hardening 
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and  grinding.  It  is  very  desirable  that  high  speedsteel  should 
be  capable  of  attaining  its  maximum  efficiency,  and  yet  only 
require  treatment  of  the  simplest  kind,  so  that  an  ordinarily 
skilled  workman  may  easily  deal  with  it.  The  steel  may  be 
raised  to  a  yellow  heat  for  forgirrg,  say,  1,850  degrees  F.,  at 
which  temperature  it  is  soft  and  easily  worked  into  any  de- 
sired form,  the  forging  proceeding  until  the  temperature  lo«r- 
ers  to  a  good  red  heat,  say,  1,500  degrees  F.,  when  work  on  it 
should  cease  and  the  steel  be  reheated. 

In  heating  a  bar  of  high  speed  steel  preparatory  to  forg- 
ing (which  heating  is  best  done  in  a  clear  coke  fire)  it  is  es- 
sential that  the  bar  be  heated  thoroughly  and  uniformly,  so  as 
to  insute  that  the  heat  has  penetrated  to  the  center  of  the  bar, 
for  if  the  bar  is  not  uniformly  heated,  leaving  the  center  com- 
paratively cold  and  stiff,  while  the  outside  is  hot,  the  steel  will 
not  draw  oi  spread  out  equally,  and  cracking  will  probably  re- 
sult.    A  wise  rule  in  heating  is  to  "hasten  slowly." 

The  temperature  for  hardening  high  speed  steel  varies  some- 
what according  to  the  class  of  tool  being  dealt  with.  When 
hardening  turning,  planing  or  slotting  tools,  and  others  of 
similar  class,  the  point  or  nose  of  tool  only  should  be  grad- 
ually raised  to  a  white  melting  heat,  though  not  necessarily 
melted,  but  even  should  the  point  of  the  tool  become  to  some 
extent  fused  or  melted  no  harm  is  done.  The  tool  should  then 
be  immediately  placed  in  an  air  blast  and  cooled  down,  after 
which  it  only  requires  grindmg  and  is  then  ready  for  use. 

Another  method  which  may  be  described  of  preparing  the 
tools  is  as  follows:  Forge  the  tools  as  before,  and  when  quite 
cold  grind  to  shape  on  a  dry  stone  or  dry  emery  wheel,  an 
operation  which  may  be  done  with  the  tool  fixed  in  a  rest  and 
fed  against  the  stone  or  emery  wheel  by  a  screw,  no  harm  re- 
sulting from  any  heat  developed  at  this  stage.  The  tool  then 
requires  heating  to  a  white  heat,  but  just  short  of  melting, 
and  afterward  completely  cooling  in  the  air  blast.  This  method 
of  first  roughly  grinding  to  shape  also  lends  itself  to  cooling 
the  tools  in  oil,  which  is  specially  efficient  where  the  retention 
of  a  sharp  edge  is  a  desideratum,  as  in  finishing  tools,  turret 
and  automatic  lathe  tools,  brass  workers'  tools,  etc.  In  hard- 
ening where  oil  cooling  is  used  the  tools  should  be  first  raised 
to  a  white  heat,  but  without  melting,  and  then  cooled  down 
either  by  air  blast  or  in  the  open  to  a  bright  red  heat,  say. 
1,700  degrees  F.,  when  they  should  be  instantly  plunged  into 
a  bath  of  rape  or  whale  oil,  or  a  mixture  of  both. 

Referring  to  the  question  of  grinding  tools,  nothing  has  yet 
been  found  so  good  for  high  speed  steels  as  the  wet  sandstone, 
and  the  tools  ground  thereon  by  hand  pressure,  but  where  it 
is  desired  to  use  emery  wheels  it  is  better  to  roughly  grind  the 
tools  to  shape  on  a  dry  emery  wheel  or  dry  stone  before  hard- 
ening. By  so  doing  the  tools  require  but  little  grinding  after 
hardening,  and  only  slight  frictional  heating  occurs,  but  not 
sufficient  to  draw  the  temper  in  any  way,  and  thus  their  cut- 
ting efficiency  is  not  impaired.  When  the  tools  are  ground 
on  a  wet  emery  wheel  and  undue  pressure  is  applied,  the  heat 
generated  by  the  great  friction  between  the  tool  and  the  emery 
wheel  causes  the  steel  to  t«»ccme  hot,  and  water  playing  on 
the  steel  while  in  this  heated  condition  tends  to  produce  crack- 
ing. (To  he  conclv'led.) 

The  results  of  the  German  high  speed  traction  experiments 
thus  far  conducted  have  justified  the  following  conclusions: 

1.  Permanent  way,  constructed  in  accordance  with  the 
standard  specifications  for  first-class  main  lines  of  the  German 
Government  railways,  is  sufficient  for  electric  trains  running 
at  a  speed  of  125  miles  an  hour,  but  the  radius  of  any  curve 
should  not  be  less  than  660  ft. 

2.  The  collector  used  in  the  Zossen  experiments  is  well 
adapted  for  conveying  electric  energy  at  high  tension  and  at 
high  speeds  from  fixed  conductors  to  cars. 

S.  The  construction  of  the  fixed  conductor  employed  in  tha 
German  high  speed  trials  has  been  proven  equal  to  the  ser- 
vice. 

4.  The  Zossen  trials  have  demonstrated  that  high  tension 
current  can  be  used  direct  withoiit  the  intervention  of  trans- 
formers.— Alexander  Siemens,  International  Engineering  Con- 
grest. 


STURTEVANT  PORTABLE  FORGES. 


The  portable  forges,  built  by  these  manufacturers  have  stood 
the  test  of  years  of  service  all  over  the  world  and  now  the 
list  of  sizes  has  grown  to  31.  Not  only  has  the  number  of  sizes 
increased,  but  the  designs  have  been  perfected  in  every  detail 
in  order  to  improve  their  service  under  the  most  exacting  con- 
ditions. The  sheet  metal  work  is  of  heavy  steel  plate;  the 
running  gear  is  heavy,  strong  and  easy  of  operation.  The 
tuyeres,  are  made  specially  strong  ta  resist  the  action  of  the 
fire  and  the  fire  pan  is  of  two  metal  plates,  with  asbestos  l>e- 
tween  them  to  prevent  the  heat  from  cracking  the  main  pan 
or  affe<  ting  the  running  gear.  The  blowers  used  are  of  the 
well-known  Sturtevant  pressure  type,  with  babbited  journal 
boxes,  which  have  been  re-designed  to  give  increased  capacity. 

These  forges  are  made  in  seven  distinct  types,  being  classl- 
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fled  with  respect  to  their  capacity  and  the  purpose  for  which 
they  are  to  be  used.  The  forge  selected  for  illustration  is  of 
the  C  type,  fitted  with  a  blower  driven  by  pulley  put  on  the 
forge,  which  is  belt-connected  to  the  line  shaft  or  other  drive. 
The  C  forges  are  made  in  four  sizes,  fitted  with  a  tight  or 
loose  pulley,  by  which  a  continuous  blast  may  be  provided, 
which  is  easily  regulated  by  a  blast  grate  underneath  the  fire 
pan.  The  Sturtevant  portable  forges  are  adapted  for  the  light 
work  of  jewelers  and  the  heaviest  work  for  which  portable 
equipment  is  used.  They  are  manufactured,  by  the  B.  F.  Stur- 
tevant Company  of  Hyde  Park,  Mass.,  who  are  prejiarcd  to 
furnish  complete  forge  equipment,  including  portable  and  sta- 
tionary forges,  blowers  and  hand  blowers  for  producing  the 
blast;  exhaust  fans  for  the  removal  or  smoke,  heating  systems 
and  other  similar  equipment.  Further  information  concern- 
ing these  forges  may  be  had  from  the  manufacturers. 
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REMARKABLE  TEST  OF  SPRING  DRAFT  GEAR. 


The  Farlow  draft  gear  was  illustrated  on  page  365  of  the 
September  issue  of  this  journal.  A  twin  spring  arrangement 
was  shown.  Records  of  a  remarkat>le  test  of  a  single  spring 
gear,  of  the  same  make,  upon  the  M.  C.  B.  drop  testing  ma- 
chine at  Purdue  University,  September  12,  1904,  have  been 
received,  and  they  admirably  support  the  claims  of  those 
who  pin  their  faith  to  spring  gears.  From  the  official  report 
signed  by  Professor  W.  F.  M.  Goss,  interesting  facts  are  taken. 

The  first  six  blows  were  at  5,  7,  10,  15,  20  and  25  ft.,  re- 
spectively. Then  followed  5  blows  at  34  ft.,  the  full  height 
of  the  machine.  The  next  day  two  more  blows  were  given 
at  34  ft. 

The  second  blow,  at  7  ft.,  brought  the  horn  of  the  coupler 
in  contact  with  the  end  sill.  Blows  from  10  and  15  ft.,  re- 
spectively, were  successfully  withstood  without  any  apparent 
effect.  Slight  bending  of  the  angle  plate  occurred  after  a 
blow  at  20  ft.  A  blow  at  25  ft.  resulted  in  a  slight  bending 
of  the  links.     After  this  7  blows  at  34  ft.  were  delivered,  the 
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Kear  being  examined  after  each  blow.  Under  this  very  severe 
treatment  there  was  a  gradual  increase  in  the  distortion  of 
the  metal  parts,  and  a  yielding  of  the  timber  work  support- 
ing them,  but  the  gear  was  entirely  operative  at  the  conclu- 
.sion  of  the  test.  The  photograph  reproduced  in  the  accom- 
panying engraving  represents  the  condition  of  the  gear  at  the 
end  of  the  test. 

Professor  Hatt  made  an  effort  to  determine  the  pressure 
equivalent  of  a  blow  of  the  1,640-lb.  tup,  falling  from  a  height 
of  34  ft.  Two  copper  plugs  2  ins.  in  diameter  and  18  ins. 
high  were  placed  on  the  squared  end  of  the  upper  coupler. 
Tlie  blow  of  the  hammer  compressed  these  blocks  0.282  in. 
each.  A  similar  block  was  placed  in  the  static  Riehle  test- 
ing machine  of  the  laboratory,  and  it  was  found  that  a  load 
wf  176,000  lbs.  was  required  to  produce  a  similar  effect  of 
lompression.  If  those  two  tests  may  be  directly  compared  on 
the  basis  of  equal  compression  of  copper,  tiie  force  due  to  the 


blow  of  the  drop  testing  machine  on  the  Farlow  draft  gear 
Is  twice  176,000,  or  352,000  lbs.  It  is  not  claimed  that  this 
method  is  in  the  slightest  degree  scientific,  but  it  may  be  ac- 
cepted as  an  approximate  measure. 

The  wooden  draft  arms  when  examined  by  the  writer  were 
undamaged.  This  may  suggest  to  railroad  men  the  possi- 
bility that  wooden  draft  arms  need  not  be  abandoned  because 
of  the  liability  of  the  old  type  of  draft  gear  to  be  destroyed. 
These  draft  arms  were  not  even  damaged  at  the  ends  next  to 
the  coupler.  After  this  punishment  this  test  gear  was  taken 
apart  in  8  minutes  by  men  who  were  not  accustomed  to  the 
work  and  who  did   not  know   they  were  being  timed. 

This  is  certainly  a  remarkable  test,  illustrating  even  unex- 
pected possibilities  in  spring  gears.  Further  information  con- 
cerning this  test  may  be  had  from  Mr.  M.  A.  Garrett,  vice- 
president  of  the  Farlow  Draft  Gear  Company,  Monadnock 
Block,  Chicago. 


JEFFREY  HAMMER  PULVERIZER. 

This  type  of  pulverizer  has  recently  been  taken  up  by  tho 
Jeffrey  Manufacturing  Company,  of  Columbus,  Ohio.  The 
illustration  shows  the  interior  or  crushing  parts.  It  is  de- 
signed for  crushing  and  pulverizing  a  large  variety  of  ma- 
terial, including  coal,  and  is  designed  with  a  special  view  of 
simplicity.  Its  special  features  are  its  simple  beater  ham- 
mer, its  V-shaped  screening  surface,  simple  adjustment  of  the 
beater  arms  to  accommodate  wear,  the  substantial  and  ad- 
justable dMst  proof  pillow  blocks  and  large  capacity  hopper, 
which   permits  material   to  be  partly   crushed  while  in  ^us- 
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pension.  By  taking  out  the  rear  plate  and  the  side  haul 
hole  plates  the  beater  arms  may  be  changed  and  the  screening 
surface  renewed.  The  latter  is  made  up  in  sections,  so  that 
the  change  from  one  size  to  another  is  quickly  made.  Its 
capacity  ranges  from  50  to  100  tons  of  coal  per  hour,  dependent 
upon  the  degree  of  fineness.  The  machine  is  in  extensive 
use  and  has  passed  the  experimental  stage.  The  Jeffrey  Manu- 
facturing Company  offers  to  make  crushing  tests,  showing  the 
capability  of  the  machine,  for  .those  interested.  Further  in- 
formation may  be  obtained  from  the  manufacturers. 


A  NEW  FAN  WHEEL  FOR  MECHANICAL  DRAFT. 


Because  of  difficulties  occurring  in  induced  draft  work,  which 
are  not  met  in  other  uses  of  fans,  the  builders  have  found  It 
necessary  to  prepare  special  designs.  These  have  usually 
employed  two  or  three  spiders,  except  in  the  very  small 
sizes.  Fans  for  ordinary  service  have  usually  had  a  bearing 
on  each  side,  making  the  distance  between  the  bearings  com- 
paratively short,  with  no  tendency  toward  deflection  to  the 
shaft,  but  when  fans  must  handle  hot  gases  the  bearings  must 
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be  removed  from  /the  gases  in  order  to  avoid  heating  them. 
This  necessitates  overhanging  wheels,  or  placing  one  bearing 
outside  of  the  inlet  chamber  built  on,  to  the  side  of  the  fan. 
The  American  Blower  Company  has  devoted  special  attention 
to  the  development  of  details  which  will  overcome  the  diffi- 
culties of  the  deflection  of  the  shaft  and  the  effect  of  the  heat 
upon  the  housing  in  work  of  this  character.  Fig.  1  shows 
their  latest  construction,  which  is  giving  good  results  in  ser- 
vice. It  has  a  spider  of  I  beams  in  order  to  secure  maximum 
strength.  In  addition  to  this,  every  plate  is  braced  with 
braces  from  the  outer  rim  to  the  center  to  overcome  tenden- 
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FIG.    1. 

cies  to  twist.  In  the  side  of  the  fan  housing  a  deep  cone  is 
placed.  The  inner  bearing  is  jacketed  and  carried  on  a  spe- 
cial arm  of  cantilever  construction;  this  is  placed  at  the  apr-x 
of  the  cone,  and  the  distance  from  the  apex  to  the  end  of  the 
projecting  shaft  seldom  exceeds  12  ins.  A  fan  wheel  mounted 
on  a  shaft  with  a  direct-coupled  engine,  constructed  in  this 
way,  is  shown  in  Fig.  2.  The  extension  of  the  base  of  the 
ensine,  as  shown,   is  not  always  used.    In  some  cases  an   1 


FIO.    2. 

beam  grillage  is  built  into  the  brick  foundation,  the  engine 
being  set  on  top  of  the  outer  ends  of  these  beams,  and  anchored 
down,  which  makes  practically  a  complete  unit  of  the  entire 
outfit.  Two  large  units  represented  by  Fig.  2  have  been  fur- 
nished ihe  Wilkesbarre  &  Wyoming  Construction  Company  uf 
Wilkcsbarre.  Pa.  These  wheels  are  fixed  in  a  three-quarter 
stpol  plate  housing;  the*  wheels  being  11  ins.  in  diameter  and 
being  driven  by  12  x  lO-in.  Aertical  engine.  They  will  fur- 
nish induced  draft  in  the  power  house  of  that  company. 


Mr.  J.  I.  Cunningham  has  been  appointed  master  mechanic 
of  the  Pennsylvania  Railroad  at  Columbus,  Pa. 


Mr.  F.  J.  Pease  has  been  appointed  general  foreman  of  the 
Lake  Erie  &  Western  Railway  at  Lima,  Ohio. 


Mr.  C.  H.  Hinsdale  has  been  appointed  general  foreman  of 
the  shops  and  roundhouse  of  the  Pittsburg  &  Lake  Erie  Rail- 
road at  McKees'  Rocks,  Pa. 


Mr.  J.  T.  Flavin  has  t)een  appointed  assistant  master  me- 
chanic of  the  Indiana,  Illinois  &  Iowa  Railroad,  with  bead- 
quarters  at  Kankakee.  111. 


Mr.  C.  H.  Welch  has  been  appointed  master  mechanic  cf 
the  Midland  Valley  Railroad,  with  headquarters  at  Fort  Smith, 
Ark. 


Mr.  A.  W.  Horsey  has  been  promoted  from  the  position  of 
chief  draughtsman  to  that  of  mechanical  engineer  of  the 
Canadian  Pacific  Railway,  with  office  in  Montreal. 


Mr.  T.  H.  Goodnow  has  been  appointed  general  foreman  of 
the  car  department  of  the  Lake  Shore  &  Michigan  Southern 
Railway  at  Air  Line  Junction,  Ohio. 


Mr.  George  Thompson  hast  been  appointed  general  foreman 
of  the  car  department  of  the  Indiana,  Illinois  &  Iowa  Rail- 
road, at  Kankakee,  111. 


Mr.  I.  S.  Downing  has  been  appointed  master  car  builder 
of  the  Lake  Shore  &  Michigan  Southern  Railway  at  Engle- 
wood.  111.,  to  succeed  Mr.  L.  G.  Parish. 


Mr.  Joseph  Chidley  has  been  appointed  assistant  master  me- 
chanic of  the  Lake  Shore  &  Michigan  Southern  Railway  at 
Elkhart,  Ind.,  to  succeed  Mr.  Peter  Maher,  resigned. 


Mr.  D.  H.  Deeter  has  been  appointed  master  mechanic  at 
the  Reading  locomotive  shops  of  the  Philadelphia  &  Reading 
Railroad  to  sticceed  Mr.  R.  Atkinson,  resigned. 


Mr.  H.  S.  Hunter  has  bsen  appointed  master  mechanic  of  the 
New  York  &  Philadelphia  division  of  the  Philadelphia  &  Read- 
ing Railroad  to  succeed  Mr.  D.  H.  Deeter.  promoted. 


Mr.  L.  L.  Collier  has  been  appointed  master  mechanic  of  the 
Newton  &  Northwestern  Railroad,  with  headquarters  at  Boone, 
Iowa. 


Mr.  John  Mailer,  heretofore  master  mechanic  of  the  Min- 
nesota &  Northern  Wisconsin,  has  been  appointed  master  me- 
chanic of  the  Fort  Smith  &  Western,  with  headquartei-s  at  Fort 
Smith.  Ark.,  to  succeed  Mr.  K.  P.  Alexander,  resigned. 


Mr.  J.  A.  McRae  has  been  appointed  mechanical  engineer  of 
the  Boston  &  Albany  Railroad  with  headquartei-s  in  Boston, 
Mass.,  reporting  to  Mr.  F.  M.  Whyte,  general  mechanical  en- 
gineer of  the  New  York  Central  lines. 


Mr.  W.  S.  Clarkson  has  been  appointed  general  master  me- 
chanic on  the  Northern  Pacific  Railway,  with  office  at  Livings- 
ton, Mont.,  and  will  have  charge  of  the  Montana  division,  in- 
cluding the  shops  at  Livingston. 


Walter  H.  Barnes  died  at  his  home  in  Brookline.  Mass., 
November  14,  at  the  age  of  70.  He  was  for  many  years  gen- 
eral manager  of  the  Boston  &  Albany  Railroad,  and  one  of  the 
best-known  railroad  men  in  New  England. 


Mr.  Creorge  1).  Brooke,  formerly  superintendent  of  motive 
power  of  the  St.  Paul  &  Duluth.  and  afterward  of  the  Iowa 
Central,  has  been  appointed  superintendent  of  motive  pcwcr 
of  the  Panama  Canal  Commission. 
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REMARKABLE  TEST   OF  SPRING   DRAFT  GEAR. 


'V\l^^  Fallow  (Iran  i;»'ar  was  illu.^tral«-'d  on  iia{i»j  Mo  of  llie 
S»pteinbir  issue  of  this  journal  A  twin  spring  arrangement 
was  shown.  Records  of  a  remarkal)Ie  test  of  a  single  spring 
par.  of  the  same  make,  upon  the  .M.  ('.  i?.  drop  testing  ma- 
•  hine  at  Purdue  University,  September  ll*.  ia04,  have  been 
r»'i»>ivp«}.  and  they  admirably  ijupixjrt  the  claims  of  those 
who  pin  tlieJr  faith  to  spring  gears.  From  the  ottieial  report 
signed  by  Professor  \V.  F.  M.  (loss,  interesting  facts  are  taken. 

The  first  six  blows  were  at  5,  7,  10,  IT),  20  and  25  ft.,  re- 
s|»ecnv<^ly.  Then  followed  5  blows  at  ?A  ft.,  the  full  height 
of  tlw  machine  TIk-  noxt  day  two  more  Mows  were  given 
ar  yi  ft. 

Tlic  second  blow,  at  7  ft.,  brought  the  horn  of  the  coupler 
in  (OHtact  with  the  end  sill.  Hlows  from  10  and  15  ft.,  re- 
spectively, were  snecessfully  withstood  without  any  apparent 
flTecf  Sliglit  bending  of  Uie  angle  i)late  occurred  after  a 
blow  at  20  ft.  A  blow  at  25  ft.  resulted  in  a  slight  bending 
of  the  links.     .\ft«M-  this  7  blows  at  34  ft    were  delivered,  the 


i\i:i<i\\     i>i;\M     <.i..\i:     \iiii:    iiii     ik>'i. 

uf-ar  Ixiui;  <  xaniiu'd  afin  <a<  li  lilow  1  iider  this  very  severe 
irrainient  there  was  a  gradual  increase  in  the  distortion  of 
I  he  metal  pans,  and  a  yielding  oi  the  timber  work  sin»poit- 
ing  them,  but  the  gear  was  entirely  operative  at  the  comlu 
sion  of  the  lest.  The  phcdogiaph  reproduced  in  the  accom- 
patiyiiig  engraving  represents  the  (<»nditi(Mi  of  the  gear  at  the 

Prc»f»»ssor   Hatt   made  ah   eftort   to  determine   the  pressure 

•  ipiivaleiii  of  a  Idow of  the  l.«;40-lb.  tup,  falling  from  a  height 
"t"  M  ft.  Two  copper  plugs  *'  ins.  in  dianieier  and  IS  ins. 
high  were  placed  on  the  squared  end  of  ih  upper  couider. 
The  idow  of  the  hammer  «-onipressed  the.se  Idocks  0.2S2  in. 
each.  .\  similar  Idoek  x\as  place<l  i!i  the  static  Riehle  fest- 
itic  mai-hiiie  of  the  laboraiitry.  and  it  was  found  that  a  load 
,  f    i7»:.ooo    \\,yi,    was   required    to  pr«M|uee   a   similar   effect    of 

•  onipressroii  If  these  iiii'c»*tesJK!>iii.v  be  directly  c-tunpared  on 
I'      basis  of  e«puii  compressioo  bit  copiKM*.  (he  force  due  to  the 


blow  of  the  drop  testing  machine  on  the  Farlow  draft  gear 
is  twice  176,000,  or  352,uu0  ll)s.  It  is  not  claimed  that  this 
method  is  in  the  slightest  degree  scientific,  but  it  may  be  ac- 
cepted as  an  api>roximate  measure. 

The  wooden  draft  arms  when  examined  by  the  writer  were 
undamaged.  This  may  suggest  to  railroad  men  the  possi- 
bility that  wooden  draft  arms  need  not  be  abandoned  because 
of  the  liability  of  the  old  type  of  draft  gear  to  be  destroyed. 
These  draft  arms  were  not  even  damaged  at  the  ends  next  to 
the  coupler.  After  this  punishment  this  test  gear  was  taken 
apart  in  S  minutes  by  men  who  were  not  accustomed  to  the 
work   and   who   liid   not  know   they   were  being  timed. 

This  is  certainly  a  remarkable  test,  illnstrating  even  unex- 
pei  tf'd  possibilities  in  spring  gears.  Further  informatiiui  con- 
cerning this  test  may  b(>  had  from  Mr.  M.  A.  Garrett,  vieo- 
jnesident  of  the  Farlow  Diaft  dear  Company,  Monadnock 
Block,  Chicago. 

JEFFREY   HAMMER   PULVERIZER. 


This  type  of  i)ulverizer  has  recently  bceti  taken  up  by  ihi 
Jeffrey  .Manufacturing  Company,  of  Columbus,  Ohio.  The 
illus(ratit)n  shows  the  interior  or  crusliing  i)arts.  It  is  do- 
signed  for  crushing  and  pulverizing  a  large  variety  of  m^; 
terial.  including  coal,  and  is  designed  with  a  special  view  of 
simplicity.  Its  special  features  are  its  simple  healer  ham- 
mer, its  V-shaited  s«  reening  surface,  simple  adjustment  of  the 
beater  arms  to  accommodate  wfar.  the  stibstantial  and  nd- 
justable  dust  proof  pillow  blocks  and  large  capacity  hoppc?, 
whi(li    permits   material    to   be   partly   «-rushed   while   in    'u:- 


I  III 
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peii.-ioii.      Ity    taking    out    ilie    rear    plate    and    :iie    side    lia  cl 
iiole  plates  the  b-ater  arms  may  l:e  changed  and   the  siieeniim 
surface  renewed.     Tile  latter  is  made  up  in   sectii^ns,  so  th;tt 
the  change   from   one  size   to   another   is  (piickly   m.i<le.        '.■,< 
rapacity  ranges  from  ."0  to  loo  tons  (if  •  oal  per  hour,  deji  loiepi 
upon    ihe    d' glee    of   linene.ss.     'j'lie    inachine    is    in    extensiv. 
u.-e  and  has  jwssed  the  exj)ei-iniental  stage.     Tlie  Jeffrey  .Mann 
facturing  Company  offers  to  make  <'rushing  tests,  sliowing  the 
capability    (d    the   madiine.   for   tluxe    interestr-d.     l-'urth<>r    in 
format i(ui  may  be  obtained  from  the  iiiaimfacliirf rs. 

A   NEW   FAN    WHEEL   FOR    MECHANICAL   DRAFT. 

|{ecau>eor  ditticiilties  occurring  in  indueed  draft  work,  whirii 
are  not  met  in  other  us.-s  of  fans,  the  builders  have  foiin<l  it 
ne«essary  to  prepaie  spe.  ial  designs.  These  have  usually 
emjdoyed  two  or  three  spiders,  except  in  iii<«  very  sniail 
.-izes  Fans  for  ordinary  servi«e  have  tisually  had  a  bearing 
oil  .ach  siiie.  making  the  .listaiice  between  the  bearings  c<Mn 
paiatively  sIkuI.  with  Jio  lendetiry  toward  tieile.iion  to  the 
shaft,  but  when  fan.s  must  handle  hot  gases  the  bcaringa  must 
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be  removed  from  the  gases  in  order  to  avoid  heating  them. 
This  necessitates  ttverhangiiig  wheels,  or  placing  one  bearing 
ontside  of  the  inl<n  t  liamber  built  on.  to  the  side  of  the  fan. 
'ilie  Anierican  Blower  Company  has  devoted  .spei-ial  attention 
l<i  the  development  of  details  whiih  will  overeonie  the  riifTi- 
lullies  of  the  <lefle«tion  of  the  shaft  and  tlie  effect  of  the  heat 
njton  the  liousiiig  in  work  of  this  i'hara<ter.  Fig.  1  shows 
their  latest  const  nut  ion,  wliiih  is  giving  good  results  in  ser- 
vice. It  haw  a  spider  of  1  Iteams  in  order  to  se<-Hre  maximum 
strength.  In  aildiiion  to  this,  every  i)late  is  braced  with 
bra<es  from   the  outer  rim  to  the  center  to  overcome  tenden- 


PRRSONALS. 


(  i(  s  l!»  u\  isi  III  111*'  side  of  the  fan  housing  a  deep  lone  is 
|ila<  cil.  The  inner  bearing  is  jacketed  and  t-arried  on  a  spa- 
tial arm  of  cantilever  «o»struction;  this  is  placed  at  the  ai)«  x 
lit  ilie  ron<>.  and  thf  distance  from  the  apex  to  th<>  end  of  the 
projerting  shaft  seldom  exceetls  IJ  ins.  A  fan  wh;  el  mounted 
<ui  a  shaft  with  a  direct-coupled  engine,  constructed  in  tiii^ 
way.  is  shown  in  Fig.  :.'.  The  extension  of  the  base  of  the, 
ciminc.   as  shown,  is  not  alv.-ays  ttsM.    in  some  cases  -an'  l- 


JfCi  J.  I-  Cunningliani  has  been  aj>pointed  master  mechanic 
of  the  Pennsylvania  Railroad  at  Columbu^.pa. 


Air.  F.  J.  Pease  has  been  apjwinted  g«Mieral  for«'matt  of  tli<i 
Fake  Erie  &  Western  Railway  at  Lima.  Oliio 


Mr.  CiH.  Hinsdale  has  been  apjwinted  general  foreman  of 
the  .>;hops  an«l  roundhouse  of  the  Pittslnirg  &  Lake  Krie  Rait- 
roa,d  at  AlcKees"  R,ocks.  Pa. 


,:  Mr.  J.  T,  Flavin  has  b«'fn  appointed  assistant  master  aie- 
<  hahio  of  the  Indiana.  Illinois  it  Iowa  Railroad,  with  bead- 
quarters  at  Kiiwliakee,  111. 


Mr.   C.   H.   Welch   has  been   appointed   nia.ster   mechanic    o\ 
the  Midland  Valley  Railroad,  with  headquarters  at  Fort  Smi'li, 

Ark.  ■  ' 


.Mr.  A.  \V.  }|oisey  has  b.'^en  promoted  fitun  the  posit u»ii  <>\ 
chief  draughtsman  to  tliat  of  mechanical  engineer  of  th. 
Canadian  Pacific  Railway,  with  office  in   Montreal. 


Mr.  T.  H.  Goodnow  has  been  appointed  general  foreman  of 
the  car  department  of  the  Fake  Shore  4  Michigan  Southern 
Railway  at  .Air  Fine  .]uq«tion,  Ohio,       ;   ; 


.Mr.  (Jeorge  Thompson  has  been  appointed  general  forenian 
of  the  <ai-  department  of  the  Indiana.  Illinois  4£  Iowa  Rail 
road,  at   Kankakee,  III:         u.      .  ■;■ 

;■.".'  .«;'    '.'\   ■:";^'^.> "  ..I 

.Mr.  I.  S.  Downing  has  been  appointed  niaster  car  build«» 
of  the  Lake  Shore  &  Michigan  Southern  Railway  at  Ehgle 
wood.  III.,  to  suc<-eed  Ml.   F.  d.  Parish. 


.Mr.  Jo.scijIi  Chidlcy  has  been  ajtpointcd  assistant  ma.«ter  me- 
chanic of  the  Fake  Shore  &  .Micliijian  Southern  Railwray  at 
Elkhart,  Ind.,  to  succeed  Mr.  Peter  .Mah«M.  rvsi.mi.'.l       ' 


.Mr.  D.  H.  Deeter  has  !)een  apiioinifd  masn-r  nt  chanic  ai 
the  Reading  hxomolive  shops  of  the  Philadelpjiia  &  Readini, 
Railroad  to  succeed  Mr.  R^  Atkinson,  resigned. 


-Mr.  H.  g.  Mnntei- has  bren  appointed  niasicr  ni.'cliaui<  of  I'.v 
New  York  &  Pliiladeiphia  division  of  the  Philadcliihia  &  Rca<i 
ing  Railroad  to  Suct-eed  Mr.  D.  H,  lOeeter.  promott'd 


Miv  FTi.  roll fi»r  has  1?eenapi)rtin ted  masicr  rn.-(  ham.    .it  il,. 
Newton  &  Noith western  Raihoad.  with  li.ad.piai  i.i<  a'   I{<...im 

Iowa.  v^  -    ." 


.Mr.    .lohn  "Mailer,  hei-etafore   master   nx.  Iiam.    ui    iIh'    .\|-i 
nesota   &   NortlKMu   Wisconsin,   has   b«Mn  ap|M.intei|  master  uie- 
.  haiiic  of  the  Fort  Smith  &  Wesu-in,  with  h.'adquartcrs  at  For; 
Smith.  Al'Kw  to  su<>eeed   Mr    K.P;  Alexander,  reslgiud 

.Mr.  .1.  A.  M.  Rae  lias  I>een  appointeil  iiierhani<-^1  e«gin<^r  til 
the  lioston  &  Albany  Railroad  with  heathpiai"ter«  in  RosttKi. 
.Mass..  reijorting  to  .Mr.  F.  .M.  Whyte.  gtsnerAtmechanival  en- 
gineer of  the  New  York  Central  lines. 


Fiii.  2^.:>':.'.;.-;:;^; 

beam  i;rilla:;c  is  hiiiit  into  the  bricU  foundation,  the  engine 
being  set  on  lop  of  the  outer  ends  of  these  beams,  and  anchored 
down,  which  makf^  jiracticaliy  a  c(mipl:  te  unit  of  the  entir,' 
oiiilit  Two  large  units  represeufi'd  by  Fig.  1'  have  lieeu  fur- 
nished the  Wllkesbarre  &  \\  yoniing  Const ru«-ti(»n  Compauy:  of? ' 
Wilkesbarre.  I'a  These  wheels  are  fix^'d  ill  a  three-quartei 
steel  plate  bousing;  tht'wheels  being  ,11  ins.  In  diameter  and 
being  driven  by  IL'  x  fO-ln.  vertieal  engim'.  They  will  fui- 
nish  induced  ilraft  in  tlic  power  huuse  uf  that  company. 


.Mr  W.  S.  Clark.<^on  has  luen  appoint«*d  general  master  me 
chanic  on  the  Noitlieru  Pacific  Railway,  with  office  at  Ljvinijs 
ton.  Mont..  an«I  will  have  charge  of  tl«»M<intana  division,  in 
eluding  the  sliops  at  L  iv  i  ngst  oh  , 


Walter  H.Rarnes  die<l  at  bis  honn>  in  nrookline.  .Mas*;., 
Novewil»er  14;  aft  the  age  ^f  70.  He  jwas  for  many  years^m- 
eral  manager  of  the  Hoston  &  Albany  Railroad,  and  one  of  U>« 
btstdvnoun,iailri)a4F  men  ill  New   England. 

Mr.  (;«'orge  l>,  Hntoke.  r<)rnMMly  sup<>rin1endenF0f  :f!«Wiv^ 
power  of  the  St.  Paul  &  Ibilulb.  and  afterward  of  tUoki« a 
Central,  has  be.-u  appointc-.i  superinfendeift  of  mpfiv^  |KWer 
of  the  Panama  Canal   Commisstou. 
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Mr.  R.  M.  Crosby  has  resigned  as  master  mechanic  of  the 
Chicago,  Great  Western  Railway  at  Oelwein,  Iowa,  to  accept 
an  appointment  as  shop  superintendent  on  the  Northern  Pa- 
cific Railway  at  South  Tacoma. 


B00K5. 


Mr.  P.  F.  Gaines,  recently  resigned  as  master  mechanic  of 
the  Lehigh  Valley  at  Wilkesbarre,  Pa.,  has  been  appointed  me- 
chanical engineer  of  the  Philadelphia  &  Reading,  with  head- 
quarters at  Reading,  Pa. 


Mr.  Grant  Hall  has  been  appointed  assistant  superintendent 
of  motive  power  of  the  Western  lints  of  the  Canadian  Pacific 
Hallway,  with  headquarters  at  Winnipeg,  Manitolia.  He  is 
transferred  from  a  similar  position  on  the  Eastern  lines. 


Mr.  Peter  Maher  has  resigned  as  master  mechanic  of  the 
l>ake  Shore  &  Michigan  Southern  Railway  to  accept  the  posi- 
tion of  superintendent  of  motive  power  of  the  Toledo,  St.  Louis 
and  Western  Railroad,  with  headquarters  at  Frankfort,  Ind. 


Mr.  R.  H.  Gilmour,  superintendent  of  the  Brooks  Works  of 
the  American  Locomotive  Company,  died  suddenly  in  Schenec- 
tady, October  26,  where  he  was  attending  a  meeting  of  the 
works  managers  of  the  company. 


Mr.  W.  H.  V.  Rosing  has  resigned  as  assistant  superintendent 
of  motive  power  of  the  Illinois  Central  to  become  mechanical 
engineer  of  the  Missouri  Pacific  Railway,  with  headquarters 
at  St.  Louis,  Mo. 


Mr.  William  Moir  has  been  appointed  general  master  me- 
chanic on  the  Northern  Pacific  Railway,  with  office  at  Tacoma. 
and  will  have  charge  of  the  Rocky  Mountain,  Idaho,  Pacific 
and  Seattle  divisions,  not  including  the  shops  at  South 
Tacoma. 


Mr.  F.  T.  Hyndman  has  resigned  Ss  superintendent  of  mo- 
tive power  of  the  Buffalo.  Rochester  &  Pittsburg,  to  become 
general  master  mechanic  of  the  New  York.  New  Haven  & 
Hartford,  with  headquarters  at  New  Haven,  Conn.,  succeeding 
Mr.  F.  B.  Smith. 


Mr.  A.  W.  Wheatley  has  been  appointed  general  master  me- 
chanic on  the  Northern  Pacific  Railway,  with  oflSce  at  St. 
Paul,  Minn.,  and  will  have  charge  of  the  St.  Paul,  Minn.,  Lake 
Superior,  Dak.,  and  Yellowstone  division,  not  including  the 
shops  at  Como  and  Brainerd. 

Mr.  F.  M.  Gilbert  has  been  appointed  mechanical  engineer 
of  the  New  York  Central  &  Hudson  River  Railroad  with  head- 
quarters in  the  Grand  Central  Station,  New  York,  to  succeed 
Mr.  P.  M.  Whyte,  recently  appointetl  general  mechanical  e.i- 
gineer  of  the  New  York  Central  lines.  Mr.  Gilbert  has  served 
as  chief  draftsman  for  the  past  four  years. 


C.  F.  Thomas,  who  died  October  25  at  Albuquerque,  New 
Mex.,  was  an  exceptionally  bright  and  able  mechanical  officer, 
who  will  be  sadly  missed  by  many  friends.  His  death  is  a 
loss  to  the  railroads,  because  such  men  are  greatly  needed  to 
cope  with  the  problems  of  the  present.  His  leading  character- 
istics were  unselfishness  and  integrity.  He  did  not  count  tfie 
cost  of  efforts  in  behalf  of  others.  He  entered  the  service  of 
the  Pennsylvania  Railroad  in  1875  as  an  apprentice  at  Renovo. 
After  sei-ving  his  apprenticejship  he  went  to  the  Mobile  & 
Montgomery.  After  that  he  was  connected  successively  with 
the  l..ouisville  &  Nashville,  the  Chesapeake  &  Ohio,  the  East 
Tennessee,  Virginia  &  Georgia,  the  Richmond  &  Danville,  tha 
Southern,  and  in  19(»2  he  became  general  inspector  of  the  Rich- 
mond Works  of  the  American  Locomotive  Company.  Mr. 
Thomas  was  a  member  of  the  Master  Mechanics'  and  the  Master 
Car  Builders'  a.ssociations.  and  served  these  organizations  act- 
ively and  effeirtively.  He  was  studious  and  enterprising,  and 
gave  a  great  deal  of  thought  to  Improvenien)  in  shop  methods 
and  devices.  By  liis  personal  qualities  he  endeared  Iiimself  to 
many  friends. 


Some  After  Dinner  Speeches.     With  a  Few  Anecdotes  of  Famous 
Men.     Published  by  the  Bookkeeper  Publishing  Company,  Gl 
West  Fort  street.  Detroit,  Mich.     Price  $1.00. 
This  little  book  of  220  pages  will  be  found  convenient  by  those 

who  are  not  apt  entertainers  and  are  occasionally  called  upon  to 

respond   to   a   toast.      It  contains   a   number   of  speeches   by   well 

known  public  men  and  some  excellent  stories. 


.\merican  Railway  Ma.ster  Mpclianif.s'  A.ssociution.  Procpodiims 
o^  tlie  Thirty-.<!Pventh  annual  convention  held  at  Saratpgji, 
N.  Y..  .Tune.  1004.  Kditod  by  the  secretary,  Mr.  .T.  W.  Tay- 
lor. Rookery   Building,  (Jhica^o. 

In  addition  to  the  rules,  and  standards  this  volume  contains  a 
number  of  valuable  individual  papers  and  committee  reports.  The 
.'secretary  is  to  be  complimented  upon  the  short  time  required  to 
get  out  this  report,  which  covers  over  550  pages. 


Proceedings  of  the  Eleventh  .Annual  Convention  of  the  Air  Brake 
.V.'^sociation.  Held  at  Buffalo.  Mav.  1904.  Edited  by  the 
Secretary,  F.  M.  Nellis,  26  Cortlandt  street.  New  York. 

This  volume  of  282  pages  contains  the  reports,  proceedings  an«l 
discussions  of  this  organization,  which  is  devoting  its  efforts  to  the 
following  object :  "To  obtain  a  higher  efficiency  in  air  brake  ser- 
vice." It  is  an  important  volume  to  those  who  have  to  do  with 
the  air  brake.  This  volume  contains,  among  others,  exceedingly 
important  papers  concerning  the  advisability  of  increasing  brake 
pressures  and  the  friction  of  brake  shoes,  both  of  which  arc  vital 
subjects  in  the  present  air  brake  .situation. 


Railway  Storekeepers'  Apsooiation.  Proceeding  of  the  first  anniml 
meeting. 
This  association  met  in  Chicago  last  May  and  the  record  of 
proceedings  indicates  a  very  succes.sful  convention.  The  book  of 
200  pages  opens  with  an  elaborate  list  of  subjects  of  papers  which 
is  followed  by  the  discussions  which  cannot  fail  to  bring  very 
valuable  results  to  the  railroads  because  of  improved  methods  of 
handling  supplies.  Among  the  illustrations  are  engravings  of  the 
store  department  supply  cars  used, on  the  Lake  Shore  &  Michigiiu 
Southern  Railway.  This  association  has  been  most  succes-sfully 
launched  and  promises  to  be  an  important  source  of  improvement  . 
of  methods  of  handling  storehouse  material.  Managers  and  motive 
power  officials  should  read  the  discu.'-sions  carefully.  Mr.  J.  P. 
Murphy,  general  storekeeper  of  the  Lake  Shore  &  Michigan  South- 
ern Railway,  is  president  of  the  as.sot^'iation. 


Report  of  the  United  States  Naval  "Liquid  Fuel"  Board.     Govern- 
ment  Printing  Office.   Washington,  D.   C. 

This    elaborate    report    of    4.'>0    pages    records    the    tests    of    the 

"Ilohenstein  Boiler"  and  the  "Liquid  Fuel"   Boards,  constituting 

the   most  authentic  and   exhaustive   information   collected   by   the 

Navy    Department   under   the   direction    of   Rear    Admiral    G.    W. 

Melville.      It   is   undoubtedly   the  best   work   ever  written   on   this 

subject  and  contains  information  and  studies  in  oil  burning  which 

are  of  greaat  value  in  the  u.se  of  this  fuel  for  other  than  naval 

purposes.     The  classification  of  burners  occupies  20  pages.     Tho.se 

who  are  burning  oil   in   locomotive  service  should  carefully  study 

this    remarkable    report.       Presumably    copies    may    be    obtaine<l 

through  members  of  Congress. 


Poor's  Manual  of  Railroads.  1004.  Thirty-seventh  Annual  Num- 
l>er.  Published  by  Poor's  Railroad  Manual  Company,  (58 
William  street.  New  York.  Price  $10.00. 
Thus  volume,  just  from  the  press,  contains  1.000  pages  of  tables 
and  sununarie-s  of  railroad  statistics.  It  pre.sents  detailed  statc- 
nu-nts  of  the  operatioas  and  condition  of  every  railroad  company 
in  the  ITnited  States,  Canada  and  the  leading  lines  of  Mexico,  it 
al.so  contains  24  colored  plates,  .state  and  group  maps  and  44  mai»s 
of  leading  railroads.  According  to  the  statistics  the  railr(»ii<ls 
completed  up  to  the  first  of  the  current  year  aggregate  207.00.1. .'».'! 
miles,  with  717..'»4  miles  completed  since  the  clasc  of  their  (iscal 
years.  Poor's  Manual  represents  20.3.0.')2  miles  of  line  in  its 
statistics,  indicating  the  value  of  the  figures  as  representing  the 
railroad  situation  of  the  country.  The  tables  are  very  complete 
and  are  arranged  to  show  the  progress  of  freight  and  pa.ssengor 
traffic  for  lo  ye:irs,  the  statement  of  railroad  coastruction  for  four 
years  and  other  statistics  concernin}:  periods  sufficiently  long  to 
permit  of  making  intelligent  comi)arJsons  of  progre.s.s.  This  J>ook 
needs  no  introduction  to  our  readers.  It  is  sufficient  to  say  th.il 
the  present  voliune  maintains,  in  every  way,  the  reputation  of 
the  itrcvious  ones. 


Decembeb,  1904. 


AMERICAN  ENGINEER  AND  RAILROAD  JOURNAL 


485 


Majsler  Car  Builders  Association.  Proceediugs  of  tlio  Thirty- 
eighth  annual  convention  held  at  Saratoga,  >i.  Y.,  June, 
11)04.  Edited  by  the  secretary,  Mr.  J.  W.  Taylor,  Kookery 
IJuilding,   Chicago. 

The  convention  reports  and  proceedings  in  connection  with  the 

interchange   rules   and   the  standards   and    recommended   practice 

constitute  a  volume  of  584  pages  and  a  large  number  of  folded 

plates.    Considerable  credit  is  due  the  secretary  for  its  early  issue. 


NEW    CATALOGUES. 


American  Railway  Shop  Systems.  By  Walter  G.  Berg,  chief  en- 
gineer Lehigh  Valley  Itailroad,  Pa.  IDS  pages,  illustrated. 
Published  by  The  Railroad  (jazette,  8^  Fulton  street,  New 
York,  iyU4.  Price  ^2. 
Mr.  Berg  is  well  known  as  a  painstaking  writer,  who  approaches 
his  subjects  in  a  logical,  systematic  way.  In  this  work  he  has  as- 
sembled plans  and  information  concerning  all  of  the  important  rail- 
road slioi)s  built  in  this  country  during  the  past  14  years,  and  these 
are  classified  and  studied  in  order  to  draw  conclusions  as  to 
tendencies  of  design.  Instead  of  presenting  original  ideas,  it  is  a 
record  of  practice  as  shown  in  existing  structures.  The  author  has 
with  great  care  presented  in  a  book  of  moderate  size  all  the  rail- 
road shops  which  are  worth  considering  by  railroad  officials  who 
contemplate  building  new  shop  plants.  There  is  no  other  book  on 
railroad  shops ;  and  readers  who  are  called  upon  to  design  or  con- 
struct new  shops  will  tiud  this  work  invaluable.  The  author  dis- 
•  cusses  longitudinal  vs.  cross  erecting  shops-but  from  the  standpoint 
of  an  engineer  rather  than  a  jshop  manager.  His  chapters  include  : 
Classification  and  general  layout,  general  repair  shops,  locomotive 
repair  shops,  passenger  and  freight  car  shops,  store  houses,  power 
plant  and  machinery,  structural  work,  and  presents  a  very  useful 
bibliography  of  descriptions  of  shops  from  the  technical  press. 
Thirty-six  shop  plans  are  shown,  and  the  most  interesting  are 
illustrated  iu  half-tone  engravings  and  cross  sectional  drawings. 
The  book  is  the  work  of  an  engineer  rather  than  an  expert  who 
^  knows  the  merits  of  various  shop  arrangements  because  he  is  or 
has  been  "up  against"  the  problem  of  keeping  down  the  cost  of 
repairs,  but  it  is  the  best  record  of  existing  practice  and,  in  fact, 
the  only  convenient  record  available.  Mr.  Berg  has  put  railroad 
officials  under  heavy  obligations  to  him  for  this  admirable  book. 
No  new  railroad  shop  should  be  built  without  carefully  consulting 
and  studying  this  work.  It  should  be  in  every  railroad  drafting 
room,  every  motive  power  and  manager's  office,  and  the  technical 
schools  giving  special  attention  to  railroad  subjects  should  use  it 
us  a  text  book. 


lAK-omotive  Ulceration :  A  Technical  and  Practical  Analysis.  By 
George  It.  Henderson,  Member  A.  S.  M.  E.  Cloth,  t>  by  9  ins. ; 
't'M  pages,  142  illustrations  and  5  folding  plates.  I'ublished 
by  The  Railway  Age,  Monadnock  Block,  Chicago,  111.  Price, 
$3.50. 
This  book  would  make  a  high  reputation  for  the  author,  if  he 
had  not  earned  it  previously,  as  a  railroad  officer.  His  object  was 
to  study  the  locomotive  and  what  it  will  do,  how  it  does  it  and 
wliat  it  costs  in  fuel,  placing  the  whole  subject  before  the  reader 
through  an  investigation  of  the  results  accomplished,  which  are 
presented  in  detail.  The  work  is  a  book  of  reference  on  the  loco- 
motive without  specifically  treating  of  the  details  of  design.  It 
shows  the  relation  between  theory  and  practice  as  measured  by 
practical  results.  It  is  a  scientific  study  by  a  man  who  has  been 
responsible  for  operation  as  well  as  ^design  and  construction. 
Inertia,  action  of  steam,  resistance,  slipping  and  braking  pref- 
ace the  chapters  on  hauling  power  and  economical  speeds.  Water 
and  fuel  consumption  follow.  The  author  reproduces  a  number  of 
discussions  of  important  factors  from  other  authorities,  and  dis- 
cusses the  laws  governing  the  subjects.  The  book  is  rich  in 
original  diagrams  graphically  representing  the  conclusions  of  the 
text,  whicji  are  exceedingly  convenient  for  consultation  in  .•■olving 
problems  in  locomotive  performance.  The  most  important  feature 
is  the  study  of  eionomical  hauling  of  trains,  and  in  presenting  ihis 
subject  Mr.  Henderson  places  the  railroad  officials  of  tlie  world 
undt'r  obligations  to  him.  as  he  dot's  in  the  articles  on  the  sanie 
subject  now  jippearing  in  the  pages  of  this  journal.  The  hook  is 
ttriginal  and  covers  ground  never  before  attempted  in  any  work 
on  the  locomotive.  The'  student  will  find  the'  mathematics  worked 
out  in  detail,  while  the  manager  and  motive-power  offieer  will  use 
the  diagrams  for  direct  application  to  his  problems.  .\.vide  from 
Ns  interest  to  the  student,  operatin;;  offieial  aiid  motive-power  su- 
perintendent, Mr.  Henderson's  book  must  ne(t'.s.sarily  exert  a  nnich 
needed  influence  tending  in  the  direction  of  a  clearer  understanding 
of  the  locomeftive  in  motion.  In  this  its  effect  will  be  timely  in 
connection  with  the  promising  tendency  of  the  time  toward  more 
intelligent  railroad  operation  in  which  the  locomotive  is  the  lead- 
ing feature.    The  book  is  not  disappointing  in  any  respect. 


In  xcritiug  for  these  catalogues  please  mention  this  paper. 
I'LAKEKS,   High   Speed. — Catalogue   No.    1   from    the   Chandler 
Planer  Company,  Ayer,  Mass. 

L.\TiiES. — Catalogue    B   from    the    Draper   Machine  Tool   Com- 
pany, Worcester,  Mass. 

Radial  Drills. — Set  of  leaflets  from  the  Fusdick  Machine  Tool 
Company,  Cincinnati.  O. 


Disc    Gkixdebs. — Pamphlet    from    the    Ransom    Manufacturing 
Company,  Oshkosh,  Wis. 

WooDWOEKiNG    Machi.neuy. — Catalogue   A    from    the    "Oliver" 
Machinery  Company,   Grand  Rapids,  Mich. 


Upuight    Drills. — Catalogue    No.    Ul,    2nd    edition,    from    the 
\V.  F.  &  John  Barnes  Company,  Rockford,  111. 

Lathes. — Catalogue  No.  23  from   the  Bradford  Machine  Tool 
Company,  Cincinnati,  O. 

Wood    Working    Maciiineby.— Catalogue    lOi    from    the    De- 
fiance Machine  Works,  Defiance,  Ohio. 


Drills,  Lathes,   Water  Tool  Gbixdeb. — B.   F.   Barnes  Com- 
pany, Rockford,  111. 


Bolt   and    Nut   Machixekv. — The   National    Machinery    Com- 
pany, Tiffin,  Ohio. 

Reamers,  Umversal  Adjustable. — F.  B.  McCrosky  Manufac- 
turing Company,  Meadville,  Pa. 

Punches    and   Shears. — Catalogue   D   from   the    New    Doty 
Manufacturing    Company,    Janesville,    Wis. 

Boring  and  Tui!Ning  Mills,  A  Treatise  On. — Catalogue  D-11 
from  the  Bullard  Machine  Tool  Company,  Bridgeport,  Conn, 

Horizontal   Boring    Machines.— Catalogue   and    treatise    No. 
3  from  the  Binsse  Machine  Company.  Newark,  N.  J. 

Taps,    Dies,    Screw    Plates,    etc. — Catalogue    and    price   list 
from  the  S.  W.  Card  Manufacturing  Company,  Man.sfield,  Ma*<s. 

Waterproof   Leather  Belt.^ — Circulars   issued  by   the  Gralon 
&    Knight    Manufacturing    C<»n>i)any,    Worcester,    Mass. 


Vertical  Boring  and  Turning  Mill,  04-lNin. — Bulletin  just 
Issued  by  the  Gisholt  Machine  Company,  Madison,  Wis. 


Chucks. — Catalogue  No.  7  describing  the  Sweetland  chuck 
made  by  the  Hoggson  &  Pettis  Manufacturing  Company,  New- 
Haven,  Conn. 

Boring  Tools,  Chicago  Adjustabu-:. — Pamphlet  issued  by  C. 
A.  NordquLst,  39  W.  Randolph  street.  Chicago,  111. 


Wood  Working  Machinery. — A  loose  leaf  catalogue  from  the 
S.  A.  Woods  Machine  Company,  Boston,  Mass.,  describing  tools 
applicable  to  railroad  shop  work. 


Boring  and  Titining  Mill. — Pamphlet  from  the  Colburn  Ma- 
chine Tool  Company,  Franklin,  Pa.,  describing  their  72  iu.  wideni'd 
pattern  vertical  mill. 


Grinding  Machines. — leaflets  describing  the  universal  and 
plain  machines  made  by  the  LandLs  Tool  Company.  Wayn«'.slMiro. 
Pa. 


Machine  Tools. — Catjilogue  T  from  th»'  Ilille.x  &  J«hh*s  Com- 
pany, Wilmington.  Del..  de.scribing  tools  for  working  plates,  bars 
mill  strmtural  shajics. 


Machine  Tools. — Bulletins  r»:iO  to  Tt'AS  jnilusiv.-  from  Tli- 
C.  E.  Sutton  Company,  Toh'ilo.  Ohio,  dcscribinu  their  pnn<  lies  :in<l 
she-ars,   feirgiug  machhus.   milling   machines    and    lathes. 

Milling  Machine  in  Combin.ktion  with  Pl.xneu.  Calalofiue 
from  the  Adams  Com|>any.  I>ubt:<|ue.  Iowa. 

Emery  and  Corinium  Wheels. — Catalogue  and  pri<e  ILst 
from  the  Hampden  Corundum  Whe«'l  Company.  P.rightwiwMl. 
Springfield,  Mass. 

Index  Center  For  Shaper. — Circular  from  the  Stockbridge 
Machine  Company,  Worcester,  Mass.,  describing  their  No.  2  Index 
Center. 
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COBURN  Trolley  Track. — The  round  trough  track  for  shop  and 
warehouse  trolleys,  with  trolleys  aud  supports  is  described  iu  a 
pamphlet  received  from  the  Coburn  Trollej-  Track  Manufactnriug 
Company,  Holyoke,  Mass. 

P-NKUMATIC  Tools. — The  Chicago  Penumatic  Tool  Company 
have  jiLst  issued  a  very  attractive  catalogue  of  122  pages  which  de- 
scribes the  various  tools  made  by  them.  It  also  contains  some  in- 
teresting information  concerning  the  comparative  cost  of  hand  and 
hammer  riveting. 

"Ja<  KoiiOL."— A  leaflet  from  the  Watson-Stillman  Company, 
204  East  43d  street.  New  York.  dp.scribing  this  improved  liquid  for 
hydraulic  jacks,  which  is  a  non-corro.sive  and  lubricating  compound, 
will  not  thicken  in  freezing  weather,  nor  cause  the  valves  to  stick 
or  clog,  and  which  can  be  produced  at  about  one-half  the  cost  of  the 
standard  formula. 


Gas  rRODUCERS.— "Catalogue  B"  of  the  Wile  Power  Gas  Com- 
pany of  Rochester,  N.  Y.,  describes  gjis  producers  for  making  gas 
from  bituminoas  or  anthracite  coal.  The  gas  is  suitable  for  heat- 
ing furnaces  as  well  as  for  running  gas  engines.  This  company 
also  presents  information  as  to  the  uses  and  cost  of  producing  gas, 
in  their  "Catalogue  A." 


IIYDRALT.IC  TruHixES  AXD  GOVERNORS. — Publication  No.  112 
i-ssued  by  the  Department  of  Publicity  of  the  Allis-Chalmers  Com- 
pany, Milwaukee,  Wis.  It  describes  the  Escher  Wyss  &  Company 
turbines,  the  Francis  type  turbine,  the  Alliis-Chalmers  high-pres- 
sure impulse  turbine  and  the  hydraulic  and  universal  governor 
made  by  this  company. 

Russo-Japanese  War  Atlas. — The  Continuous  Rail  Joint 
Company  of  America,  Newark,  N.  J.,  are  distributing  an  excellent 
atlas  as  a  souvenir  of  the  St.  Louis  World's  Fair.  It  includes 
Russia-in-Europe,  Ru.ssia-in-Asia,  Japan,  Korea,  Manchuria  and 
China.  It  is  just  the  thing  wanted  in  order  to  understand  the  re- 
ports of  the  far  eastern  conflict.  The  atlas  is  by  Rand,  McNally 
&  Company. 


Shade  Rollers  and  Accessories. — A  new  catalogue  of  30 
pages  has  been  issued  by  the  Stewart-Hartshorn  Company,  E. 
Newark.  N.  J.  The  product  of  the.se  well-known  manufacturers  is 
illustrated  and  described  with  prices  and  dimensions.  Special 
rollers  for  railroad  cars,  tin  rollers,  .self-acting  wood  rollers,  new 
iMittom  clips,  shade  pulLs,  guides,  chisi»s  and  brackets  are  shown  in 
detail.  This  company  has  devoted  many  years  to  the  development 
of  shade  rollers  and  their  methods  of  manufacture  insure  the  pro- 
duction of  rollers  of.  the  highest  standard. 


GisHOLT  Rt»i!iNG  «&  TuRMXG  MiLLS. — The  general  line  of  Gis- 
holt  vertical  and  horizontal  mills  is  described  in  a  beautifully  il- 
lustrated catalogue  issued  by  the  Gisholt  Machine  Company  of 
Madison,  Wis.  The  machines  are  described,  but  without  detailed 
diinension.s.  Sufficient  information  is  given  to  indicate  the  size  of 
work  for  which  each  machine  is  adapted,  and  the  machines  them- 
selves are  illu-strated  by  means  of  excellent  engravings.  The  pamph- 
let also  includes  an  Illustrated  description  of  turret  lathes  and  of 
the  Gisholt  tool  grinder.  These  builders  lay  special  stress  upon 
strength,  simplicity,  convenience,  and  the  production  of  rapid  and 
accurate  work. 


Dry  Kilxs  for  Timber  Pitoout  ts. — A  handsome  78-page  cata- 
logue of  dry  kilns  aud  accessories  has  been  issued  by  the  American 
Blower  Company  of  Detroit.  It  is  really  a  brief  treatise  on  kiln 
drying  and  illustrates  the  sj'stem  and  the  apparatus  manufactured 
and  employed  by  this  company.  It  is  handsomely  illiustrated,  treats 
of  the  theory  of  lumber  drying  and  explains  the  "A.  B.  C."  moist 
air  dry  kiln,  its  construction  and  operation.  Heaters,  fans,  apart- 
ment kilns  and  dry  kiln  ai)purtenances  are  illustrated  in  detail  and 
a  number  of  kilns  are  shown  from  photographs  of  working  plants. 
The  pamjdilet  also  contains  a  large  number  of  favorable  reports 
from    users.  


NOTES. 


Kt.KiTKu;  C\)XTKor.T.ER  &  Scrri-Y  Company. — lliis  company  of 
Cleveland,  Ohio,  announce  that  they  have  been  awarded  the  first 
prize  for  their  exhibit  at  the  St.  Louis  Exposition.  This  consists 
of  their  various  controllers,  magnetic  friction  and  stop  brakes, 
cushion  type  solenoids,  electric  lifting  magnets,  etc. 

Nut  Locks  at  tue  Exposition. — In  the  transportation  exhibits 
the  nut  locks  on  a  number  of  the  cars  attracted  the  attention  of  the 
writer.    Those  on  the  cars  exhibited  by  the  Pressed  Steel  Car  Com- 


pany and  also  other  cars  were  manufactured  by  the  Bartley  Nut  and 
Bolt  Fastener  Company  of  Pittsburgh. 

Pneumatic  Drills. — The  United  States  Government  has  just 
purchased  from   the  Rand  Drill    Company  27   Imperial  pneumatic 
hammers  and  drills.     These  are  to  be  used  in  connection  with  the 
Manila  harbor  improvements. 


Chicago  Pneumatic  Tool  Company. — This  company  has  been 
awarded  two  gold  medals  or  the  highest  awards  covering  their  ex- 
hibit at  the  Louisiana  Purchase  Exposition.  They  have  secured  the 
highest  awards  at  all  exhibitions  both  foreign  and  domestic  since 
there  first  exhibit,  which  was  made  at  the  Cotton  State  Exposition 
at  Atlanta  in  1895.  Mr.  J.  W.  Duntley,  president  of  this  com- 
pany sailed  for  Europe  on  November  8  on  a  four  weeks'  business 
trip. 


Northern  Electric  Generators. — The  new  isolated  plant  in- 
stalled in  the  23rd  Regiment  Armory.  Brooklyn,  N.  Y.,  will  contain 
two  75  K.  W.  Northern  generators  direct  connected  to  Harris- 
burg  engines  operating  at  275  r.p.m.  They  also  have  a  35  K.  W., 
GOO  r.p.m.  Northern  generator  belted  to  a  Nash  gas  engine 

Prizes  to  the  Westinghouse  Companies.— Twelve  grand 
prizes,  8  gold.  4  silver  medals  and  one  bronze  medal  were  awarded 
to  the  Westinghouse  Companies  for  their  elaborate  and  instructive 
exhibits  at  the  St.  Louis  Exposition.  This  is  probably  the  long- 
est and  most  comprehensive  list  of  high  honors  ever  received  by 
associated  interests  at  any  world's  fair.  In  addition  to  these  prizes 
a  .special  award  was  granted  for  the  best,  most  complete  and  most 
attractive  installation  iu  the  department  of  machinery. 

Falls  Hollow  Stay  Bolts. — An  order  has  just  been  received 
from  Japan  for  28,000  lbs.  of  1%-in.,  18,000  lbs.  1%-in.  and 
12,000  lbs.  of  1%-in.  Falls  hollow  round  bars  10  ft.  long,  which  is 
to  be  made  into  stay  bolts  by  the  Kiushiu  Railway.  Other  rail- 
ways of  Japan  and  the  Japanese  Government  are  also  receiving 
large  quantities.  The  Norwegian  State  Railway  uses  this  ma- 
terial exclusively  for  fire  boxes  of  their  locomotives,  and  numerous 
inquiries  are  coming  from  other  European  roads. 

The  Standard  Roller  Bearing  Company  of  Philadelphia  -an- 
nounces the  purchase  of  additional  land,  on  the  main  line  of  the 
I'ennsylvania.  at  Girard  avenue  and  F'orty-eighth  street,  Phila- 
delphia, and  also  a  tract  adjoining  the  factory  on  the  west,  with 
a  frontage  on  the  railroad.  Upon  this  property  a  steel  casting 
plant  will  be  erected,  also  an  addition  to  the  foundry  and  a  large 
addition  to  the  factory  for  making  steel  balls.  The  increase  in 
the  biusiness  of  the  company  has  necessitated  the  purchase  of  a 
large  number  of  tools  and  other  equipment,  which  will  provide  in- 
creased facilities  for  meeting  the  demands  from  the  purchasers. 
Mr.  S.  S.  Eveland,  manager  of  the  company.  Is  in  charge  of  the 
improvements. 


A  Large  Heater  Installation. — Over  twenty-five  miles  of 
1-in.  steam  pipe  is  being  put  into  111  "A  B  C"  heaters  in  the  new 
Wanamaker  building  in  Philadelphia  by  the  American  Blower  Com- 
pany of  Detroit,  Mich.  The  heating  surface  varies  from  5,500  to 
5.G00  ft.  in  each  heater.  The  installation  includes  28  "A  B  C" 
fans,  the  largest  being  220  in.  high  and  the  smallest  30  in.  The 
completed  apparatus  will  make  a  10-car  load  shipment.  Similar 
apparatus  is  being  eupplied  by  the  same  company  for  the  Wana- 
maker building  in  New  York.  The  American  Blower  Company 
has  also  received  a  contract  for  heating  apparatus  for  the  shops  of 
the  Philadelphia  Rapid  Transit  Company  in  Philadelphia.  The 
apparatus  consists  of  a  heater  containing  .1,700  ft.  of  1-iu.  pipe  and 
10-ft.  fan  with  a  7-ft.  wheel  operated  by  direct  connected  motor. 


EiJccTRic  Traction  on  Long  Island  Railroad. — The  Westing- 
house Electric  &  Manufacturing  Company  has  sold  to  the  Penn- 
sylvaniA  Railroad  doid>le  motor  equipments  for  122  cars,  with 
Westinghouse  multiple  unit  control  for  these  cars  and  for  01 
trailers.  These  equipments  will  be  used  by  the  Penn.sylvania  for 
its  rx)ng  Island  suburban  traflic,  and  will  be  put  into  operation 
ne.Kt  spring.  The  motors  will  be  of  the  latest  We.stinghou.se  t^i)e, 
with  a  rating  of  200  h.p.  each ;  they  will  embody  the  most 
modern  ideas  in  both  electrical  and  mechanical  design,  and  will 
pos.sess  an  extremely  liberal  overload  capacity.  The  Westinghou.-e 
Company  has  been  very  successful  in  the  design  of  railway  motors, 
and  in  the  design  of  this  equipment  will  undoubtedly  maintain  its 
very  enviable  reputation.  The  machinery  for  the  Long  Island 
power  plant  which  is  now  being  installed  is  supplied  by  the  West- 
inghouse Company,  and  will  include  three-turbo-generators,  each 
having  a  capacity  of  5,500  kilowatts  as  a  notable  part  of  the  plant 
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